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Telephone: 916-657-0300    www.fire.ca.gov 

 
 

 
To:  State Clearinghouse     From:  Allen Robertson 
 1400 Tenth Street       Cal Fire, Resource Management  
 Sacramento, CA  95814    P.O. Box 944246  
       Sacramento, CA 94244-2460 

 
 

Subject:  Notice of Preparation of a Draft Environmental Impact Report 
Jasud Estate Vineyards Timberland Conversion Project (TCP 10-593) 

 
The California Department of Forestry and Fire Protection (Cal Fire) is the Lead Agency and Napa County is a 
Responsible Agency for the preparation of an Environmental Impact Report (EIR) for the Jasud Estate Vineyards 
Timberland Conversion Project (TCP 10-593) in compliance with the California Environmental Quality Act (CEQA).  
Consistent with CEQA Guidelines Section 15082, Cal Fire, as Lead Agency, has prepared this Notice of Preparation 
(NOP) to inform all responsible and trustee agencies that an EIR will be prepared.  The purpose of the NOP is to 
describe the proposed project and potential environmental effects in order to allow agencies and interested parties to 
provide input on the scope and content of the EIR.  Comments on this NOP are due to Cal Fire by 5:00 PM on May 12, 
2011. 
 
 
Project Location:  The project site is located at 2087 Diamond Mountain Road off State Route (SR)-29, roughly two 
miles south of the town of Calistoga in northwest Napa County, California.  The project is located within the Simons 
Canyon watershed.  Onsite elevations range from approximately 1,560 to 1,900 feet above mean sea level, with up to 
42 percent slopes.  A map of the project site is included as Figure 1. 
 
General Plan/Zoning Designations:  Agricultural Watershed (AW)  
 
Project Summary:  The purpose of the Jasud Estate Vineyards Timberland Conversion Project (TCP 10-593) is to 
convert approximately 15± acres of timberland to a commercial vineyard (12 acres net) on a 38-acre property.  The 
project is located entirely within Napa County assessor’s parcel number (APN) 020-300-005.   
 
Project Description:  The proposed project would result in the conversion of 15 acres of timberland and the 
development of 12 acres of vineyard, which is consistent with the current Napa County zoning designation, 
Agricultural Watershed.  The balance of the disturbed area (3 acres) will be designed to accommodate internal farm 
avenues for farm trucks, equipment turn around, and vineyard maintenance operations.  The project site is not located 
within a Timberland Protection Zone (TPZ); however, since the proposed project will convert “non-TPZ timberland to 
a non-timber growing use” through timberland operations in which “future timber harvests will be prevented or 
infeasible because of land occupancy and activities thereon,” a Timberland Conversion Permit (TCP) and approval is 
required from Cal Fire consistent with the Z’Berg-Nejedly Forest Practice Act (Division 4, Chapter 8, Public 
Resources Code) and California Forest Practice Rules (Title 14, California Code of Regulations).   
 
A separate Timber Harvest Plan (THP) is being processed by Cal Fire under California Forest Practice Rules [Title 
14 California Code of Regulations (CCR) Chapters 4, 4.5, and 10] for the harvest of 15± acres, which will be the total 
disturbed acreage on the property.  All harvested timber will be processed onsite at a temporary mill.  Once 
processed, the material leaving the site will be limited to transport on 3-axle trucks and will not require the use of 
logging trucks.  No new roads, except internal farm avenues within the new vineyard, will be built.  All non-
merchantable trees and vegetation will be removed, chipped and/or burned onsite, consistent with Napa County and  
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San Francisco Bay Air Quality Management District standards.  Suitable forest products such as lumber, sawlogs, 
chips, etc. will be milled onsite and removed to be marketed as appropriate.   
 
Cal Fire is the CEQA Lead Agency as its approval of the TCP and THP for the proposed project is paramount.  
Avoidance and protective measures for natural and biological resources included in the TCP and THP will be 
incorporated into the EIR, and the THP will be an appendix to the EIR.  The interrelated nature of the two approvals 
will be discussed as a single proposed project in the EIR.  The proposed project also includes the following 
components: 
 

• A total of five vineyard blocks (totaling 12 acres) are proposed for development on the project site.  An 
Erosion Control Plan (ECP) (File #P10-00309-ECPA) has been prepared by a Licensed Civil Engineer 
(Napa Valley Vineyard Engineering) pursuant to Chapter 18.108 of the Napa County Code (Conservation 
Regulations).  An ECP is required for agricultural projects involving grading and earthmoving activities on 
slopes over 5 percent.  The Napa County action of approving the ECP is subject to CEQA and therefore 
Napa County is a Responsible Agency for the proposed EIR.  The ECP has been prepared to meet Napa 
County standards.  The ECP prescribes a permanent cover crop and non-tilled vineyard.  Erosion control 
measures include grassy waterways, rock stabilization, straw waddles, rock slope protection, diversion 
ditches, drop inlets, waterbars, permanent cover crops etc.  The ECP site map for the proposed project is 
included as Figure 2.  

 
• The property is located in the Simmons Creek watershed (Calwater 2206.500102) and contains two Class III 

watercourses and a spring.  The project footprint will be set back from these watercourses, consistent with 
Napa County standards and/or Cal Fire standards (which ever one is most protective), and no conversion 
activities will take place within these setbacks.  The project has been designed to setback from the onsite 
spring by 50 feet.   

 
• The proposed vineyard will be managed as a certified biodynamic vineyard.   

 
• There are two existing water storage tanks within the project site that will be replaced or upgraded as part of 

the proposed project.  The onsite spring and upgraded water storage would meet the water supply 
requirements for the ongoing vineyard operation.  

 
• At some time in the future, a single family residence may be proposed for construction near the site of a 

former residence on the property.  To date, the former residence out-buildings and pool have been removed 
under a County demolition permit.  The proposed residence will be consistent with an issued building permit.  
The new construction will be located outside of the proposed 15-acre project within the footprint of the 
demolished buildings and pool.  The future proposed construction will be processed by the County outside 
of this EIR process; however, the residence will be discussed in the cumulative impact section of the EIR. 

 
 
Environmental Factors Potentially Affected: Anticipated impacts of the proposed project on the following list of 
resource areas will be analyzed in the EIR per CEQA Guidelines (Title 14 CCR Division 6, Chapter 3). 
 
Aesthetics:  The project is not located within the viewshed of vehicles traveling on SR-29.  No further analysis will be 
provided in the EIR. 
 
Agriculture and Forestry Resources:  This is a primary subject area of the EIR.  As stated above, the project will 
encompass 15± acres, which will be converted from timberland to a certified biodynamic vineyard.  An analysis of 
impacts to agricultural and forestry resources in the vicinity of the project site and local region will be included in the 
EIR.   
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Air Quality:  As stated above, non-merchantable trees and vegetation will be removed, chipped and/or burned onsite, 
consistent with Napa County and San Francisco Bay Air Quality Management District standards.  An analysis of 
potential impacts to air quality from the proposed project will be provided in the EIR. 
 
Biological Resources:  Based on spring and summer biological surveys of the project site in 2010, there were no 
special-status species identified within the project site considered threatened or endangered by the U.S. Fish and 
Wildlife Service (USFWS) or the California Department of Fish and Game (CDFG) or any sensitive habitats or 
vegetation communities present.  Further analysis of impacts to biological resources as a result of the proposed 
project will be provided in the EIR. 
 
Cultural Resources:  A preliminary cultural resources survey of the project site did not identify any significant historic 
or cultural resources on the project site.  Further analysis of impacts to cultural resources as a result of the proposed 
project will be provided in the EIR. 
 
Geology/Soils:  As stated above, an ECP has been prepared for the proposed project, which includes erosion control 
measures to be implemented during construction and operation of the vineyard.  Further analysis of impacts to local 
geology/soils will be provided in the EIR. 
 
Greenhouse Gas Emissions:  An analysis of impacts due to the proposed project’s construction/operation 
greenhouse gas emissions will be provided in the EIR. 
 
Hazards and Hazardous Materials:  An analysis of hazards and hazardous materials as they pertain to 
construction/operation of the proposed project will be provided in the EIR. 
 
Hydrology/Water Quality:  As stated above, the project footprint will be set back from the watercourses and spring 
onsite, consistent with Napa County standards and/or Cal Fire standards (which ever one is most protective), and no 
conversion activities will take place within these setbacks.  An analysis of impacts from the proposed project to local 
hydrology and water quality will be provided in the EIR. 
 
Land Use/Planning:  No significant impacts are anticipated.  As stated above, the proposed project would result in the 
development of 12 acres of vineyard within the 15 acre disturbed area, which is consistent with the current Napa 
County zoning designation, Agricultural Watershed.  An analysis of impacts to land use/planning due to the proposed 
project will be provided in the EIR. 
 
Mineral Resources:  No significant impacts are anticipated.  No further analysis will be provided in the EIR. 
 
Noise:  No significant impacts are anticipated; however, an analysis of noise impacts to the site and vicinity as a 
result of construction and operation of the proposed project will be provided in the EIR. 
 
Population/Housing:  No significant impacts are anticipated.  No further analysis will be provided in the EIR. 
 
Public Services:  No significant impacts are anticipated.  No further analysis will be provided in the EIR. 
 
Recreation:  No significant impacts are anticipated.  No further analysis will be provided in the EIR. 
 
Transportation/Traffic:  As stated above, no new roads, except internal farm avenues within the new vineyard and 15 
acres of disturbance, will be built.  An analysis of transportation/traffic issues as they pertain to construction/operation 
of the proposed project will be provided in the EIR. 
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Utilities/Service Systems:  No significant impacts are anticipated.  No further analysis will be provided in the EIR. 
 
Mandatory Findings of Significance:  A complete analysis of impacts is warranted, which will be provided in the EIR. 
 
In order for your comments to be considered, please submit your written comments no later than 5:00 PM on May 
12, 2011 to: 
 
 
Allen Robertson  
Cal Fire, Resource Management  
P.O. Box 944246  
Sacramento, CA 94244-2460 
 
Email: SacramentoPublicComment@fire.ca.gov (Please include “Jasud Vineyard” in email subject line. 
 
Comments by Fax will not be accepted. 
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Figure 1
Project Location

SOURCE: NAIP Aerial Photograph, 6/7/2009; ESRI Data, 2011; AES, 2011
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Figure 2
Erosion Control Plan for the Project Site

SOURCE: Napa Valley Vineyard Engineering, Inc., 9/3/2010; AES, 2011
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Biological Resource Report 
Jasud Estate LLC: THP/TCP 

2087 Diamond Mtn. Road 
Napa County 

 
 
PROJECT NAME:   Jasud Estate LLC: 
    THP/TCP 
    Napa County 
 
PROPERTY OWNER:  Jasud Estate LLC 

605 North Washington Ave. Suite # 100 
Titusville, FL 32796 

 
PROJECT LOCATION: Parcel # 02030000500 
    2087 Diamond Mtn. Road 
    Calistoga, CA 
 
THP/TCP PLAN:   Scott Butler, R.P.F. #1851 

Environmental Resource Management  
889 Hwy 20-26 
Ontario, OR 97914 

 
EROSION CONTROL PLAN: Napa Valley Vineyard Engineering, Inc. 
    Drew L. Aspegren, PE 
    76 Main Street Suite B 
    St. Helena, CA 94574 
 
REPORT PREPARED BY: Kjeldsen Biological Consulting 
    923 St. Helena Ave. 
    Santa Rosa, CA 95404 
    (707) 544-3091 
    Fax:(707) 575-8030 
    kjeldsen@sonic.neT 
 
STUDY PERIOD:  January to July 2010 
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Biological Resource Survey 
Jasud Estate LLC: THP/TCP 

2087 Diamond Mtn. Road 
Napa County 
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Biological Resource Report 
Jasud Estate LLC: THP/TCP 

2087 Diamond Mtn. Road 
Napa County 

 
EXECUTIVE SUMMARY 

 
This study was conducted at the request of Scott Butler, on behalf of the property owner as 
part of the background studies for a Timber Harvest / Timber Conversion permit and permits 
from Napa County Conservation, Development and Planning Department for development of 
the parcel.  The project proposed an approximate 14.6 acres +/- Timber Harvest Plan / 
Timber Conversion Plan (THP/TCP) for the conversion of the site to vineyards.  The purpose 
of the study and report is to identify biological resources that may be impacted by the 
proposed project.  Biological studies of the site were conducted on February 28, March 16, 
April 26, May 19, 24, June 15, July 12, 2010, and September 20, 2011. 
 
The study site is in Napa County, south of the city of Calistoga at 2087 Diamond Mountain 
Road near the Sonoma Napa County line.  The parcel is located on an east-facing slope within 
the watershed of the Napa River.  The study site is within the USGS Calistoga Quadrangle. 
 
Findings: 
 
• The project footprint is within conifer woodlands, oak woodlands, and fallow orchard; 
• No special-status plants or animal species were observed during our spring-summer 
 floristic surveys of the property.  The habitat types present and historic use of the 
 property, as well as our field results, concludes that the proposed project will have a less 
 that significant impact on local or regional special-status species; 
• No sensitive wildlife species were detected on the project site.  No nesting raptors were 
 observed; 
• Northern Spotted Owl (NSO) surveys were conducted according to USFWS and Cal-
 Fire protocol.  (See Attached NSO Survey) According to the data base there is a known 
 NSO territory within 1.3 miles of the proposed Timber Conversion.  Timber operations 
 will not result in the take of these owls; 
• The proposed project will not impact any riparian vegetation, or have a substantial 

adverse effect on Sensitive Natural Communities regulated by the California Department 
of Fish and Game, US Fish and Wildlife Service, or Napa County sensitive biotic 
communities; 

• The project will not significantly reduce bat roosting/breeding habitat; 
• The proposed project will not impact any federal or state protected wetlands, drainages, 

or vernal pools as defined by section 404 of the Clean Water Act;  
• The proposed project will not substantially interfere with native wildlife species, 

migratory corridors, and or native wildlife nursery sites.  Habitat loss for species listed 
by the Department of Fish and Game Wildlife Habitat Relationships system will be less 
than significant; 

• The DFG California Natural Diversity Data Base five-mile search does not show any 
records of special-status species for the property or confidence interval overlaps on the 
property; 

• The significant biological resources on the property are the spring and down slope 
wetlands within the fallow agricultural lands and a spring fed drainage on the property.  
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These areas will be avoided and provided with buffers as per CDF standards; and 
• There is no evidence to indicate that the project will significantly result in wildlife 

habitat loss, impact any of the regional special-status species, or result in the loss of 
sensitive or critical habitat. 

 
Assessment of Impacts 
 
The THP/TCP will remove approximately 14.6 +/- acres of woodlands which provide cover and 
habitat for native wildlife in the area.  Impacts of the proposed project to biological resources 
on-site or off-site will be less than significant provided standard forest practice rules, wetlands 
and drainages are avoided, and the erosion control plan is implemented. 
 
Mitigation Considerations 
 
All wetland and drainages on the property must be avoided and provided with buffers (See 
Attached ECP Plan).  Permits will be required for any work within the bed or bank of streams 
on the property. (Stream crossing may require DFG 1600 permits). The construction phase of 
the project will require best management practices to prevent impacts of dust and erosion from 
the project. 
 
The site has potential for raptor nesting.  No raptor nests were observed.  Typical nesting 
season for raptors is (March 1 through July 31).  Any development of the site between the dates 
of March 1 through July 31 will require a pre-construction raptor survey.  A qualified wildlife 
biologist should conduct pre-construction surveys of all potential nesting habitat for birds 
within 500 feet of earthmoving activities. Surveys for nesting birds should be conducted within 
14 days prior to tree removal and or ground breaking on the project site.  If active bird nests are 
found during preconstruction surveys, a 500-foot no-disturbance buffer will be created around 
active raptor nests during the breeding season or until it is determined that all young have 
fledged.  
 
Preconstruction surveys for bats should be conducted two to three days prior to tree removal.  
If bats are discovered during the surveys then a buffer of 100 to 150 feet should be established.  
Optimal time to remove trees is September 15 to October 15 and February 15 to April 1.  
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Biological Resource Report 
Jasud Estate LLC: THP/TCP 

2087 Diamond Mtn. Road 
Napa County 

 
 
A PROJECT DESCRIPTION       
 
The project proposes a Timber Harvest Plan / Timber Conversion Plan (THP/TCP) for the 
conversion of approximately 14.6 acres +/- to vineyard.  Mr. Scott Butler, Registered Professional 
Forester, Environmental Resource Management, on behalf of the property owner has requested a 
biological survey of the project site.  This survey was conducted as background and baseline 
information necessary for the issuance of permits for the proposed project.  
 
The study area 14.6 acres +/- THP/TCP consists of irregularly shaped blocks within a much larger 
property a residence with infrastructure and open space woodlands.  The project site is on a 
southeast-facing ridge that ranges from 1000 feet to 1200 feet in elevation within the Calistoga 
USGS Quadrangle (See Plate I).  The project site has been harvested in the past and shows signs of 
succession and re-growth of shrubs and trees.  The study area is within the watershed of the Napa 
River.   
 
Maps provided by Scott Butler, and an Erosion Control Plan provided by Drew Aspegren, Napa 
Valley Vineyard Engineering, Inc., defined the study area.  An initial site introduction and walk 
through was conducted in January of 2010. 
 
A.1 Purpose 

 
The purpose of this report is to identify habitat types present on and adjacent to the site, delineate 
wildlife movement corridors within and across the property, determine if there is a need for 
additional protocol-level wildlife surveys, determine the presence of or potential for special-status 
animals, and the effects of the proposed project on any on-site or off-site biological resources. 
 
A.2 Definitions 
 
Definitions used in this report are attached in Appendix A. 
 
A.3 Regulatory Permits 
 
The relevant state and federal permit regulations are presented in Appendix A.  
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B BIOLOGICAL SETTING       
 
The project is in Napa County at the upper end of Napa Valley in the Calistoga Quadrangle.  See 
Plate I for Location and Site Map and Plate III for an Aerial Photograph of the property.   
 
The site is located in the North Coast Range Mountains, a geographic subdivision of the larger 
California Floristic Province (Hickman, 1993), which is strongly influenced by the Pacific Ocean.  
The region is in climate Zone “Ocean influenced Northern and Central California” characterized as 
an area with ocean or cold air influence.  The climate of the region is characterized by hot, dry 
summers and cool, wet winters, with precipitation that varies regionally from less than 30 to more 
than 60 inches per year.  This climate regime is referred to as a “Mediterranean Climate.”  The 
average annual temperature ranges from 45 to 90 degrees Fahrenheit.  The variations of abiotic 
conditions including geology results in a high level of biological diversity per unit area. 
 
B.1 Site Description and Biological Resources Evaluation Area 
 
Our survey focused on the project footprint, road access and immediate surrounding habitat. 
Biological studies of the site were conducted through the spring and summer of 2010. 
 
Figures 1 to 7 illustrate the study site and the conditions present during the duration of our field 
studies.  The “natural habitat” on the property consists of woodlands (commonly referred to as 
Oak, Douglas Fir and Redwood) surrounding a historic orchard and agricultural area developed by 
previous owners.  The woodlands on the site are complex as a result of different moisture 
gradients, aspect, historic harvesting and soils.  Within short distances the woodlands on the 
property change from one type to another. 
 
The vegetation of California has been considered to be a mosaic with major changes present from 
one area to another often with distinct vegetation changes within short distances.  The variation in 
vegetation is a function of topography, geology, climate and biotic factors.  It is generally 
convenient to refer to the vegetation associates on a site as a plant community or alliance.  
Typically plant communities or vegetation alliances are identified or characterized by the dominant 
vegetation form or plant species present.  There have been numerous community classification 
schemes proposed by different authors using different systems for the classification of vegetation.  
A basic premise for the designation of plant communities, associations or alliances is that in nature 
there are distinct plant populations occupying a site that are stable at any one time (climax 
community is a biotic association, that in the absence of disturbance maintains a stable assemblage 
over long periods of time).  There is also evidence that vegetation on the site is part of a continuum 
without well-defined boundaries.   
 
The classification system(s) for the habitat within the THP/TCP and surrounding area are 
described and illustrated in Figures 1 to 7 below.   In addition each of the proposed THP/TCP 
blocks are described using the 2009 Manual of California Vegetation types. 
 
A Manual of California Vegetation Second Edition classifies the vegetation on the property and 
associated with the THP/TCP as Forest or Woodland Alliances and Semi-natural Grassland 
Herbaceous Stands.  
 
 The Forest or Woodland Alliances are:  
 Acer macrophyllum Forest Alliance Bigleaf Maple Forest,  
 Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-tanoak Forest, 
 Pseudotsuga menziesii Forest Alliance Douglas fir Forest,  
 Quercus agrifolia Woodland Alliance Coast live Oak Woodland,  
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 Quercus kelloggii Woodland Alliance California Black Oak Forest, and 
 Sequoia sempervirens Forest Alliance Redwood Forest (a description and membership 
 rules for each is  provided below). 
  
Manual of California Vegetation Second Edition Description and Membership Rules 
 
Acer macrophyllum Forest Alliance Bigleaf Maple Forest; (membership rules Acer macrophyllum 

> 25% relative cover in the tree canopy).  This alliance is found in areas of high moisture 
along drainages. 

 
Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-tanoak Forest; 

(membership rules Pseudotsuga menziesii and Lithocarpus densiflorus are co-dominant in 
the tree canopy both 30% to 60% relative cover in the tree canopy).  This alliance is found 
on exposed slopes with a seasonal moisture regime. This forest alliance is typical for the 
ridges and slopes of the Coast Range Mountains of Napa County.  This community is 
interspersed between the more mesic alliances of on the property. 

 
Pseudotsuga menziesii Forest Alliance Douglas fir Forest; (membership rules >50% relative cover 

in the tree canopy and reproducing successfully, though hardwoods may dominate or co-
dominate in the subcanopy and regeneration layer).  This alliance is found on south facing 
slopes with a dry aspect.  This forest alliance is typical for the ridges and slopes of the Coast 
Range Mountains of Napa County.  This community is interspersed between the more mesic 
alliances of the outer Coast Range or canyons and the more xeric grasslands, chaparral and 
oak woodlands. 

 
Quercus agrifolia Woodland Alliance Coast live Oak Woodland; (membership rules Quercus 

agrifolia > 50% relative cover of the tree canopy: if Umbellularia californica trees are 
present, then >33% cover in the tree canopy).  Quercus (agrifolia, douglasii, garryana, 
kelloggii, lobata, wislizeni) Forest Alliance, Mixed oak forest.  This alliance interfaces with 
Pseudotsuga menziesii Forest Alliance and is scattered on the property. 

 
Quercus kelloggii Woodland Alliance California Black Oak Forest (Membership Rules Quercus 

kelloggii >50% relative cover in the tree canopy or > 30% relative cover when other tree 
species, such as Q. agrifolia or Salix lasiolepis, are present).  This alliance is found in 
somewhat protected moist areas such as the upslope edges of drainages. 

 
Sequoia sempervirens Forest Alliance Redwood Forest; (membership rules Sequoia sempervirens 

> 50% relative cover in the tree canopy, or > 30% relative cover with other conifers such as 
Pseudotsuga menziesii or with a lower tier of hardwood trees such as Lithocarpus 
densiflorus).  This alliance is present in areas where ground water moisture is available. 

 
Areas of the property that will be avoided or are associated with wetlands are ruderal grassland as 
a result of previous historic agricultural activities and are classified by the Manual of California 
Vegetation as semi-natural grassland herbaceous stands.   
 
The Semi-natural Grassland Herbaceous Stands present are: 
 Avena ssp. Semi-natural Herbaceous Stand, Wild oats grasslands, and  
 Lolium perenne Semi-Natural Herbaceous Stands Perennial Rye Grass Field (a description 
 and membership rules for each is provided below). 
 
 
 
 
 
Manual of California Vegetation Second Edition Description and Membership Rules 

Page 6.9 Appendix F

graphics
Rectangle



Kjeldsen Biological Consulting  - 4 - 

 
Avena ssp. Semi-natural Herbaceous Stand, Wild oats grasslands; (membership rules require 

Avena ssp. to be > 50% relative cover of the herbaceous layer).  Semi-natural stands are 
those dominated by non-native species that have become naturalized primarily as a result of 
historic agricultural practices and fire suppression or management practices for weed 
abatement and fire suppression.  This ruderal association is present on the fallow 
agricultural lands of the property adjacent to oak woodlands and Douglas-fir forests. 

 
Lolium perenne Semi-Natural Herbaceous Stands Perennial Rye Grass Field; (membership rules 

Lolium perenne> %50 relative cover, native plants< 15% relative cover).  Lolium perenne is 
a non-native grass from Europe introduced into temperate regions throughout the world.  It 
is an annual or a perennial, cool-season bunch grass. Ruderal Agrestal Pastoral Grassland 
supports a flora that is a result of agriculture and the introduction of non-native plants.  The 
ruderal pastoral grasslands have been created by past agricultural practices.  These areas 
support a typical grass and herbaceous flora that is a result of decades of agricultural 
management resulting in naturalized exotic species that have been introduced and selected 
for over time. This is intermixed with the oat grasslands on the fallow agricultural lands. 

 
The CNPS list of rare plants for California associates the rare and endangered species with 
“Habitat Types” (California Native plant Society’s Inventory of Rare and Endangered Plants of 
California, CNPS, 2001 sixth edition).  Table I uses the CNPS habitat types for assessing the 
potential for presence of the special-status plants known from the vicinity of the property and 
equivalent Sawyer 2009 Alliances.  
 
Our analysis is based on the Sawyer criteria for defining vegetation alliances or stands based on 
field studies.  Previous overviews have not been ground-truthed and are based on interpretation of 
aerial photographs. 
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Figure 1.  View of typical conifer (Douglas-fir-Tan Oak) habitat associated with the THP/TCP 
illustrating the seral age classes present and successional oak understory development in the 
absence of a fire regime. 

 
Figure 2.  Oak woodlands on the project site (Block A).  
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Figure 3.  Interfacing oak and conifer woodlands in the background that are part of the THP/TCP 
(Block K) and ruderal habitat associated with the old orchard in the foreground. 

 
Figure 4.  Mixed Oak woodland in Block E (Quercus kelloggii Woodland Alliance) 

Page 6.12 Appendix F

graphics
Rectangle



Kjeldsen Biological Consulting  - 7 - 

 
Figure 5.  Agricultural grasslands with orchard and conifer woodlands in the background. 

 
Figure 6.  Spring that will be avoided. 
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Figure 7.  View of wetlands below spring. 
 
An analysis and characterization of the vegetation present within each THP/TCP block is 
presented below as defined by Sawyer, J. O., T. Keeler-wolf and Julie M. Evans 2009, in A 
Manual of California Vegetation Second Edition.  The THP/TCP Blocks are shown on Plate VI 
(Napa Valley Erosion Control Plan). 

 
Block A consists of Quercus kelloggii Woodland Alliance California Black Oak Forest and 
Quercus agrifolia Woodland Alliance Coast Live Oak Woodland.   
 
Block B consists of Quercus agrifolia Woodland Alliance Coast Live Oak Woodland and 
Pseudotsuga menziesii Forest Alliance Douglas fir Forest with Arbutus menziesii. 
 
Block C consists of a mixture of Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance 
Douglas fir-tanoak Forest and Sequoia sempervirens Forest Alliance Redwood Forest 
 
Block D consists of Sequoia sempervirens Forest Alliance Redwood Forest and Pseudotsuga 
menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-tanoak Forest. 
 
Block E consists of a mixture of Pseudotsuga menziesii Forest Alliance Douglas fir Forest with 
Arbutus menziesii and Quercus agrifolia Woodland Alliance Coast live Oak Woodland, Quercus 
kelloggii Woodland Alliance California Black Oak Forest. 
 
Block F consists of Quercus agrifolia Woodland Alliance Coast Live Oak Woodland and 
Pseudotsuga menziesii Forest Alliance Douglas fir Forest with Arbutus menziesii.  
 
Block G consists of Pseudotsuga menziesii Forest Alliance Douglas fir Forest. 
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Block H consists of Sequoia sempervirens Forest Alliance Redwood Forest and Acer 
macrophyllum Forest Alliance Bigleaf Maple Forest. 
 
Block I consists of Quercus agrifolia Woodland Alliance Coast Live Oak Woodland and 
Pseudotsuga menziesii Forest Alliance Douglas fir Forest. 
 
Block J consists of Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-
tanoak Forest and Quercus agrifolia Woodland Alliance Coast Live Oak Woodland. 
 
Block K consists of Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-
tanoak Forest and Quercus agrifolia Woodland Alliance Coast Live Oak Woodland. 
 
Table I.  Approximate percent cover of Plant Community or Vegetation Alliances on the  
 property and the Project site (14.6 acres).  The nomenclature for determining Sawyer 
 “Alliance or Stand” is based on Membership Rules determined by % Cover.  Sub-
 dominant species are present. (See Plate IV Vegetation Map) 
 

Plant Community Or 
Vegetation Alliance/Stand 

Approximate Acreage on 
Property 

(38.61-acres) 

Approximate Acreage 
Impacted by Proposed 

Project 
(14.6 -acres) 

Acer macrophyllum 
Forest Alliance 
Bigleaf Maple Forest 

 
0.9-acres 

 
0.0-acres 

Pseudotsuga menziesii-Lithocarpus 
densiflorus Forest Alliance  
Douglas fir-tanoak Forest 

 
20.3-acres 

 
7.9-acres 

Quercus kelloggii  
Woodland Alliance California 
Black Oak Forest 

 
7.8-acres 

 
5.6-acres 

Sequoia sempervirens 
Forest Alliance 
Redwood Forest 

 
5.8-acres 

 
0.7-acres 

Avena ssp. and 
Lolium perenne  
Semi-natural Herbaceous Stands  

 
3.8-acres 

 
0.4-acres 

 
 
B.2 Surrounding Biological Resources  
 
The aerial photograph (Plate III) illustrates the site and the surrounding environment. The 
surrounding environmental setting of project consists of vineyards, oak woodland and mixed 
evergreen forests.  
 
B.3 Napa County Defined Drainage 
 
Napa County Definition of a creek is a watercourse designated by a solid line or dash and three 
dots symbol on the largest scale of the United States Geological Survey maps most recently 
published, or any replacement to that symbol, and or any watercourse which has a well-defined 
channel with a depth greater that four feet and banks steeper that 3:1 and contains hydrophilic 
vegetation, riparian vegetation or woody-vegetation including tree species greater that ten feet in 
height, Napa County Conservation Development & Planning Development. 
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Agricultural and residential projects must meet the following setbacks from the top of the bank of 
a stream or watercourse:  
  Slope %   Required Setback     Slope %   Required Setback 
  < 1%   35 feet    30 - 40%  85 feet 
  1 - 5%  45 feet     40 - 50%  105 feet 
  5 - 15%  55 feet     50 - 60%  125 feet 
  15 - 30%  65 feet    60 - 70%  150 feet  
 
Drainage classifications are shown on Plate VI Jasud Vineyard Erosion Control Plan for New 
Vineyard. 
 
The Class II is determined by the presence of mid to late summer water flow and evidence of 
aquatic animal and or plant life that require mid to late summer flow.  The presence of gravels and 
small pools is also taken into consideration.  The watercourse is also classified as a Class II-s, if it 
is over 1000 feet from a Class I (a Class I contains fish).  The project contains 30 to 50% slopes 
adjacent to the Class II-s therefore the setback is 75 feet.  In this area of the project the county 
definition is applied, 85 feet, since it is greater than the CDF rule.  
 
The Class III is defined as, “No aquatic life present, watercourse showing evidence of being 
capable of sediment transport to Class I and II waters under normal high water flow conditions 
after completion of timber operations.”  The width is determined slopes are less than 30% and 
receive a 30 foot setback, if the slopes are over 30% setbacks are increased to 50 feet.  The 
setbacks have has been flagged by the RPF at 35’. 
 
The Class IV is defined as a “Man-made watercourses, usually downstream, established domestic, 
agricultural, hydroelectric supply or other beneficial use.”  No protection zone width is specified. 
 
The drainage between Block A and Block E meets the definition of a creek by Napa County.  At 
the point of the road crossing the drainage is considered a Class III CDF stream and does not meet 
the definition of a watercourse by Napa County Definition. 
 
A second Class III stream near the south-east corner of the property (between blocks G, and H) 
which originates from springs on the property, is a CDF Class III stream and does not meet the 
definition of a watercourse by Napa County Definition.  A road crossing is proposed above this 
drainage.   
 
There is a man made drainage Class IV, which originates from a reservoir overflow within Block 
A. 
 
The project sites drain by sheet flow directly into un-named drainages of the Napa River. 
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C SURVEY METHODOLOGY      
 
C.1 Project Scoping 
 
The scoping for the project considered location, type of habitat and/or vegetation types present on 
the Property, or associated with potential special-status plant species known for the Quadrangle, 
surrounding Quadrangles, the County, or the region. 
 
Target organisms were considered from the following sources: 
 
1) Federal Endangered and Threatened Species that Occur in or may be Affected by the 

Proposed Project in the U.S.G.S. 7 1/2 Minute Quadrangle; 
2) The California Department of Fish and Game Natural Diversity Rare Find 3 Data Base for 

the Quadrangle and surrounding Quadrangles of the project site, Five Mile radius 
CNDDB, 2010 Rarefind 3; and 

3) Querying the California Wildlife Habitat Relationship System 2010 dataset, and our 
experience with the local flora and fauna. 

 
C.2 Field Survey Methodology 
 
Our survey was made by walking transects through and around the project site and the parcel.  
Our fieldwork focused on locating target organisms or suitable habitat for target organisms or 
indications that such habitat exists on the site.  Biological studies of the site were conducted on 
February 28, March 16, April 26, May 19, 24, June 15, July 12, 2010, and September 20, 2011. 
 
Habitat is also a key characteristic for consideration of special-status species in a study area.  
Many special-status species are rare in nature because of their specific often very narrow habitat 
or environmental requirements.  Their presence is limited by very specific environmental 
conditions such as: hydrology, microclimate, soils, nutrients, interspecific and intraspecific 
competition, and aspect or exposure. 
 
Animals were identified in the field by their sight, sign, or call.  Our field techniques consisted of 
surveying the area with binoculars and walking the perimeter of the project site.  Existing site 
conditions were used to identify habitat which could potentially support special status species. All 
animal life was recorded and is presented in Appendix E. 
 
Aerial photos were reviewed to look at the habitat surrounding the site and the potential for 
wildlife movement, or wildlife corridors from adjoining properties onto or through the site.   
 
Trees were surveyed to determine whether occupied raptor nests were present within the 
proximity of the project site (i.e., within a minimum 500 feet of the areas to be disturbed).  
Surveys consisted of scanning the trees on the property (500 ft +) with binoculars searching for 
nest or bird activity.  Our search was conducted from the property and by walking under existing 
trees looking for droppings or nest scatter from nests that may be present that were not observable 
by binoculars.  Potential bat breeding habitat was surveyed for within 200 feet of the proposed 
project, by looking for roosting habitat rock outcrops, crevasses, and evidence of roosting. 
 
A Northern Spotted Owl (NSO) survey was conducted according to USFWS and CAL-FIRE 
protocol by Pam Town of Forest Ecosystem Management, PLLC.  See attached survey Appendix 
D. 
 
Wetlands The project site was reviewed to determine from existing environmental conditions 
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with a combination of vegetation, soils, and hydrologic information if seasonal wetlands were 
present.  Wetlands were evaluated using the ACOE's three-parameter approach: Vegetation, 
Hydrology, and Soils.   
 
Wetlands The project site was reviewed to determine from existing environmental conditions 
with a combination of vegetation, soils, and hydrologic information if seasonal wetlands were 
present. Wetlands were evaluated using the ACOE's three-parameter approach: Vegetation, 
Hydrology, and Soils.  Transects through and across the site were made and soil examined where 
a change in topography was noted that had the potential to collect water.   
 
Vegetation was identified in the field.  Hydrological conditions were recorded as the presence or 
absence of evidence indicative of prolonged inundation (water marks, silt-cemented thatch, algal 
matting matted debris, etc.) or evidence indicative of saturation (high soil organic matter, current 
ground water level, soil colors).  Soil pits were dug and the soils were examined for evidence of 
reducing conditions (e.g., mottling, gleying, low chroma, high organic matter) which are 
indicative of an anaerobic or oxygen-starved situation brought about by prolonged saturation. Soil 
was sampled to depths of approximately 18 inches with a shovel and examined in the field.  Plant 
species were identified in accordance with the Jepson Manual and their wetland indicator status 
was determined in accordance with the National Lists of Plant species that occur in Wetlands: 
1988 California (Region 0) United States Department of the Interior, Fish and Wildlife Service.  
No field data sheets were filed out.  Wetlands were flagged in the field and the boundary were 
surveyed following our flagging.  A full ACOE wetland delineation was not conducted.  All 
wetlands on the property have been avoided by the propose project. 
 
Plants Field surveys were conducted during the 2010 spring to summer in accordance with the 
blooming period of target special-status plant species of the region.  Fieldwork followed DFG 
guidelines (March 6, 2002), and the CNPS Botanical Survey Guidelines (Revised June 2, 2001).  
Transects through the proposed project sites were made methodically by foot.  Transects were 
established and scrutinized to cover topographic and vegetation variations within the study area.  
Initial reconnaissance was the basis for follow-up seasonal studies.  Follow-up studies used the 
Intuitive Controlled Survey Method that was developed by the U.S. Bureau of Land Management 
in their surveys for rare (“target”) species.  The Intuitive Controlled approach calls for the 
qualified surveyor to conduct a survey of the area by walking through it and around its perimeters, 
and closely examining portions where target species are especially likely to occur.  Our follow-up 
survey considered the most recent literature and past and new listings of potential “target species.”  
The open nature of the site facilitated our field studies. 
 
The fieldwork for identifying special-status plant species is based on our knowledge and many 
years of experience in conducting special-status plant species surveys in the region.  Plants were 
identified in the field or reference material was collected, when necessary, for verification using 
laboratory examination with a binocular microscope and reference materials.  Herbarium 
specimens from plants collected on the project site were made when relevant.  Voucher material 
for selected individuals is in the possession of the authors.  All plants observed (living and/or 
remains from last season's growth) were recorded in field notes.  
 
Typically, blooming examples are required for identification however; it is not the only method for 
identifying the presence of or excluding the possibility of rare plants.  Vegetative morphology and 
dried flower or fruit morphology, which may persist long after the blooming period, may also be 
used. Skeletal remains from previous season’s growth can also be used for identification. Some 
species do not flower each year or only flower at maturity and therefore must be identified from 
vegetative characteristics.  Algae, fungi, mosses, lichens, ferns, Lycophyta and Sphenophyta have 
no flowers.  There are representatives from these groups that are now considered to be special-
status species.  For some plants unique features such as the aromatic oils present are key indicator.  
For some trees and shrubs with unique vegetative characteristics flowering is not needed for proper 
identification.  The vegetative evaluation as a function of field experience can be used to identify 
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species outside of the blooming period to verify or exclude the possibility of special-status plants 
in a study area. All plants observed (living and or remains from last season's growth) were 
recorded in field notes and the results presented in Appendix E.   The area surveyed is shown on 
Plate III. 
 
C.3 Qualifications of Field Investigators 

 
Chris K. Kjeldsen, Ph.D., Botany, Oregon State University, Corvallis, Oregon.  He has over 
thirty-five years of professional experience in the study of California flora.  He was a member of 
the Sonoma County Planning Commission and Board of Zoning (1972 to 1976).  He has over 
thirty years of experience in managing and conducting environmental projects involving impact 
assessment and preparation of compliance documents, Biological Assessments, DFG Habitat 
Assessments, DFG SB 34 Mitigation projects, COE Mitigation projects and State Parks and 
Recreation Biological Resource Studies.  Experience includes conducting special-status species 
surveys, jurisdictional wetland delineations, general biological surveys, 404 and 1601-1603 
permitting, and consulting on various projects.  A full resume is available upon request.  He has a 
valid DFG collecting permit. 
 
Daniel T. Kjeldsen, B. S., Natural Resource Management, California Polytechnic State 
University, San Luis Obispo, California.  He spent l994 to l996 in the Peace Corps managing 
natural resources in Honduras, Central America.  His work for the Peace Corps in Central 
America focused on watershed inventory, mapping and the development and implementation of a 
protection plan.  He has over ten years of experience in conducting Biological Assessments, DFG 
Habitat Assessments, COE wetland delineations, wetland rehabilitation, and development of and 
implementation of mitigation projects and mitigation monitoring.  He has received 3.2 continuing 
education units MCLE 27 hours in Determining Federal Wetlands Jurisdiction from the 
University of California Berkeley Extension.  A full resume is available upon request. 
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D  RESULTS AND FINDINGS      

 
The results and findings discussed below are based on our fieldwork and the background 
materials available for the project. 
 
D.1 Analysis of Potential for Special-status Animals 
 
Tables I and II below provides a summary of our field results for “target” special-status species 
and justification for negative findings on the project site.  The taxa included in the Tables are 
selected based the California Department of Fish and Game Natural Diversity Data Base Five 
Mile search records for the area of the project and DFG BIOS query.  Species listed in Appendix 
B are known within the quadrangle and surrounding quadrangles.  
 
Table I. Special-status CNDDB plant species present within a five-mile radius of the study site. 
The table is arraigned alphabetically by scientific name (See Appendix B, C & Plate II). 
 
Scientific Name 
Common Name 

Species Habitat 
or Sawyer 
Alliance 
Preference 

Habitat 
or 
Alliance 
present 

Bloom 
Time 

Obs. 
on or 
Near 
Site 

Justification for 
Concluding Absence 
on Project Site  

Amorpha californica 
var. napensis 
Napa False Indigo 

Edge of Douglas fir 
Forest Alliance 
 

No April- 
July  

No Historic use of property 
and lack of typical 
habitat. 

Anomobryum julaceum 
Slender Silver Moss 

Cut Banks of 
Cismontane 
Woodland 
Douglas fir Forest 
Alliance 

No NA No Absence of rock cut 
banks. Known from one 
collection in Sonoma 
Co. at Calistoga and St 
Helena Rd. 

Astragalus claranus 
Clara Hunt’s Milk-
vetch 

Chaparral, 
Cismontane 
Woodland, 
Grassland 
Herbaceous needle 
grass grassland 

No March-
May 

No Absence of requisite 
micro-habitat and 
vegetation associates.   

Brodiaea californica 
var. leptandra  
Narrow-anthered 
California Brodiaea 

Cismontane  
Woodland 
Douglas fir Forest 
Alliance 

No May-
June 

No Absence of typical open 
canopy and vegetation 
associates. 

Ceanothus confusus 
Rincon Ridge 
Ceanothus 

Closed Cone 
Conifer Forests,  
Chamise 
Chaparral Alliance 

No Feb.-
April 

No Absence of typical 
habitat and vegetation 
associates. 

Ceanothus divergens 
Calistoga Ceanothus 

Chaparral, 
Serpentinite or 
Volcanic-Rocky 

No May-
Sep. 

No Absence of typical 
habitat and vegetation 
associates. 

Centromadia parryi 
ssp. parryi 
Pappose Tarplant 

Grassland salt or 
alkaline marshes 

No March- 
June 

No Requisite mesic 
conditions absent. 

Eryngium constancei 
Loch Lomond button-
celery 

Vernal Pools No April-
June 

No Absence of mesic 
conditions required for 
presence. 
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Scientific Name 
Common Name 

Species Habitat 
or Sawyer 
Alliance 
Preference 

Habitat 
or 
Alliance 
present 

Bloom 
Time 

Obs. 
on or 
Near 
Site 

Justification for 
Concluding Absence 
on Project Site  

Lasthenia burkei 
Burke’s Goldfields 

Vernal Pools No April 
June 

No Requisite aquatic 
habitat absent on the 
site or in the immediate 
vicinity. 
 

Leptosiphon jepsonii 
Jepson’s Leptosiphon 

Chaparral, 
Cismontane 
Woodland, Valley 
and Foothill 
Grassland 

No April- 
May 

No Requisite habitat absent 
on the site or in the 
immediate vicinity. 

Lupinus sericatus 
Cobb Mountain Lupine 

Broadleaved upland 
forest, chaparral,  
Blue Oak 
Woodland 

No March
June 

No Absence of requisite 
vegetation associates as 
well as historical use of 
project site precludes 
presence. 

Navarretia 
leucocephala ssp. 
bakeri  
Baker’s Navarretia 

Meadows and 
Seeps Cismontane 
Woodland, Valley 
and Foothill 
Grassland, Vernal 
Pools 

No May-
July 

No Absence of typical 
habitat and vegetation 
associates. 

Plagiobothrys strictus 
Calistoga Popcorn-
flower 

Vernal pools near 
thermal springs 

No March
-June 

No Requisite mesic habitat 
absent on the site or in 
the immediate vicinity. 

Poa napensis 
Napa Blue Grass 

Meadows near 
Hot Springs 

No May-
Aug. 

No Requisite mesic habitat 
absent on the site or in 
the immediate vicinity. 

Sidalcea hickmanii ssp. 
napensis 
Napa Checkerbloom 

Chaparral 
Serpentinite 

No May- 
June 

No Absence of typical 
habitat and vegetation 
associates. 

Trifolium 
depauperatum var. 
hydrophilum 
 Saline Clover 

Marshes and  
Swamps 
Grassland 

No April- 
June 

No Absence of mesic 
habitat required for 
presence. 
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Table II. Analysis of special-status CNDDB animals for the area.  The taxa included in the table 
are selected based on the habitat present and the DFG CNDDB records for the area of the project (see 
also Appendix B, C, and Plate II).  
 
Scientific Name 
Common Name 

Habitat  Potential 
for Project 
Site 

Obs. on or 
Near 
Project 
Site 

Justification for 
Negative Findings 

Accipter sriatus 
Sharp-Shinned Hawk 

Avian prey, 
Nests in conifers 
or tops of live 
oaks 

Yes No Species was not 
observed during our 
surveys. 

Antrozous pallidus 
Pallid Bat 

Roosts in 
Buildings and 
Overhangs 

May fly 
over 

No Significant roosting 
habitat does not occur on 
the site. 

Emys marmorata 
Northwestern Pond 
Turtle 

Slow moving 
water or ponds 

No No  Property does not 
contain habitat to 
support species. 

Falco peregrinus 
anatum 
American Peregrine 
Falcon 

Nests on cliffs No No May fly over. Lack of 
habitat for nesting and 
feeding. 

Myotis thysanodes 
Fringed Myotis 

Montane Forests 
or Montane 
Meadows. 

No No Lack of habitat 

Myotis yumanensis 
Yuma Myotis 

Roosts in old 
buildings or 
caves 

No No Lack of habitat 

Oncorhynchus mykiss 
irideus  
Steelhead-central 
California Coast 

Aquatic No No Lack of habitat. 

Rana boylii 
Foothill Yellow-legged 
Frog 

Streams with 
pools 

No No Lack of habitat precludes 
presence. 

Syncaris pacifica  
California Freshwater 
Shrimp 

Creeks and 
Estuaries below 
300 ft. 

No No 
 

Requisite habitat 
required for presence 
lacking. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Page 6.22 Appendix F

graphics
Rectangle



Kjeldsen Biological Consulting  - 17 - 

 
 
 

Table III.  California Wildlife Habitat Relationship System Query for Project Site.  Species 
predicted to occur within habitat types on the property. 

 
Taxa 
Common Name 

Potential for 
Habitats on 
project site 

Species 
Observed 

on Site 

Impact of THP/TCP 
on Species Habitat 

California Newt Yes No Low 
Common Ensatina Yes No Low 
Western Spadefoot No No No 
White-tailed Kite Yes No Low 
Northern Harrier Yes No Low 
Golden Eagle No No No 
California Quail Yes Yes Low 
Burrowing Owl No No No 
Spotted Owl No No No 
Long-eared Owl No No No 
Short-eared Owl No No No 
Olive-sided Flycatcher Yes No Low 
Purple Martin Yes No Low 
Bewick’s Wren Yes No Low 
Loggerhead Shrike No No No 
Hutton’s Vireo Yes No Low 
Yellow Warbler Yes No Low 
Spotted Towhee Yes No Low 
California Towhee Yes No Low 
Savannah Sparrow No No No 
Ornate Shrew Yes No Low 
Broad-footed Mole Yes No Low 
Western Red Bat Yes No Low 
Townsend’s Big-eared Bat Yes No Low 
Pallid Bat Yes No Low 
San Joaquin Pocket Mouse No No No 
California Kangaroo Rat No No No 
Deer Mouse Yes No Low 
Ringtail Yes No Low 
American Badger No No No 
Mountain Lion Yes No Low 
Western Pond Turtle No No No 
Rubber Boa Yes No Low 
Ringneck Snake Yes No Low 
Gopher Snake Yes No Low 
California Mountain Kingsnake No No No 
Common Garter Snake Yes No Low 
 
Our spring and summer field work found no evidence for the presence of any of the special-status 
species listed by DFG, US Fish and Wildlife Service or Napa County.  As shown in the tables 
above the project site (property) does not support habitat or vegetation associates that are essential 
for the support of special-status species of the region.  Our field work, habitat present, and historic 
use of the property reasonably support these conclusions.  The habitat types to be removed by the 
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project site are such that there is little reason to expect the occurrence of special-status animal and 
plant species.  The habitat impacted by the proposed project is such that there is little reason to 
expect any significant impacts to special-status species on-site or off-site. 
 
The project proposes the removal of vegetation and habitat types, which may support species listed 
in the California Wildlife Habitat Relationship System Query for Project Site table III.  We 
observed the California Quail during our survey.  The property is surrounded by similar habitats as 
those that are proposed for removed by the proposed project.  Habitat types remaining on the 
property and the surrounding environment will continue to provide habitat for these species that 
have the potential to occur in the area. 
 
All species observed are presented in Appendix E.  We observed 27 species of Fungi, 18 species of 
Bryophytes, 34 species of Lichens, 7 species of Ferns, 3 species of Gymnosperms, 15 species of 
Dicot Trees, 22 species of Shrubs, 78 species of herbaceous Dicots, 18 species of grasses, 18 
species of Monocots, 1 Frog, 2 species of Lizards, 12 species of Birds and 2 Mammals. 
 
D.2 Presence of or Potential for Unique, Critical or Sensitive Animal Habitat 
 
The DFG CNDDB, 2010 nine surrounding quadrangle search record the following sensitive 
habitat types, Northern Vernal Pool, and Wildflower Field.  The site does not contain any 
indications of these sensitive habitat types. 
 
• Riparian Vegetation control water temperature, regulate nutrient supply (biofilters), bank 
stabilization, rate of runoff, wildlife habitat (shelter and food), release of allochthonous material, 
release of woody debris which functions as habitat and slow nutrient release, and protection for 
aquatic organisms. Riparian vegetation is also a moderator of water temperature has a cascade 
effect in that it relates to oxygen availability.   
 
The project will not impact any riparian vegetation. 
 
• Seasonal Wetland generally denotes areas where the soil is seasonally saturated and/or 
inundated by fresh water for a significant portion of the wet season, and then seasonally dry during 
the dry season.  To be classified as “Wetland,” the duration of saturation and/or inundation must be 
long enough to cause the soils and vegetation to become altered and adapted to the wetland 
conditions.  Varying degrees of pooling or ponding, and saturation will produce different edaphic 
and vegetative responses.  These soil and vegetative clues, as well as hydrological features, are 
used to define the wetland type.  Seasonal Wetlands typically take the form of shallow depressions 
and swales that may be intermixed with a variety of upland habitat types.  Seasonal Wetlands fall 
under the jurisdiction of the U.S. Army Corps of Engineers.  There were no areas on the property, 
which showed a dominance of hydric vegetation, major change in hydric vegetation, evidence of 
ponding water for long period of time or natural depressions which hold water.   
 
The area downslope from Block K is a seasonal wetland supported by an upslope spring.  This area 
is outside of the THP/TCP and will be avoided. 
 
There were no areas which contained a dominance of hydric vegetation, hydric soils and evidence 
of hydrology within the project footprint. 
 
• “Waters of the State” drainages with a definable bed and bank that meet ACOE, and RWQCB 
definitions and or jurisdiction as “Waters of the State”. (See Appendix A)  Drainages on the 
project site would be considered “Waters of the state”.  These will be provided with setbacks and 
avoided. 
 
Spotted Owl Habitat means owl habitat or those areas with functional foraging habitat, 
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functional nesting habitat, and functional roosting habitat which support the owl's biological 
needs for breeding, sheltering, and feeding.  An area of habitat could have characteristics which 
support all of the functional needs for nesting, roosting, and foraging or a combination of those 
functions.  Because owls are known to occasionally inhabit less than optimal forest structure, 
local information can be used to justify the modification of functional habitat definitions.   
 
Fieldwork conducted by Pam Town identified one previously recorded location for the Northern 
Spotted Owl (NSO), within 1.3 miles of the project site.  See Attached NSO survey. 
 
Native Grassland There were no native grasslands present within the THP/TCP  
 
Three grassland assemblages exist within the County:  annual grassland, native grassland and 
serpentine (bunchgrass) grassland.  Of these assemblages, both native grassland and serpentine 
grassland are considered sensitive communities. 
 
Native grasslands dominated by a mixture of annual and perennial grasses, such as small fescue 
(Vulpia microstachys), purple needlegrass (Nasella pulchra), and nodding needlegrass (Nasella 
cernua), likely occurred in the County in most areas currently occupied by annual grassland 
(Heady 1988, Wester 1981). 
 
Native grassland is an herbaceous grassland community in which perennial grasses such as purple 
needlegrass or nodding needlegrass are dominant or co-dominant species (Holland 1986, Sawyer 
and Keeler-Wolf 1995).  In the County, native grassland generally occurs as patches within the 
larger annual grassland complex.  Accordingly, native grassland contains an abundance of 
nonnative annual grasses mixed with perennial grasses and forbs. 
 
Native grasses on the project site do not meet the definition of Native Grass Grassland and would 
not be considered a species with limited distribution or a sensitive natural plant communities for 
the following reasons: Lack of typical native grassland species and diversity. The grasses present 
are within an understory and not associated with historic grasslands,  
 
 
Bat Habitat The site does not contain any major natural roosting habitat for bat species (i.e. 
mines, caves).  Several bat species roost in holes in trees, loose bark, and within riparian 
vegetation.  Potential bat habitat occurs in a wide variety of forest and oak woodland habitats. 
 
D.3 Wildlife Corridors Present in Relation to the Proposed Activities 
 
Wildlife Corridors are natural areas interspersed within developed areas are important for animal 
movement, increasing genetic variation in plant and animal populations, reduction of population 
fluctuations, retention of predators of agricultural pests and for movement of wildlife and plant 
populations.  Wildlife corridors have been demonstrated to not only increase the range of 
vertebrates including avifauna between patches of habitat but also facilitate two key plant-animal 
interactions: pollination and seed dispersal.  Corridors and also preserve watershed connectivity.   
 
Corridor users can be grouped into two types: passage species and corridor dwellers.  The data 
from various studies indicate that wildlife corridors should be a minimum of 100ft feet wide to 
provide adequate movement for passage species and corridor dwellers in the landscape. 
 
There are no identifiable wildlife corridors through the property.  Small game trails an deer trails 
were observed on the project site and property.  No significant wildlife corridors will be impacted 
by the proposed project.  The project will not impact any migratory fish on or off site provided 
standard erosion control measures are implemented. 
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Deer fencing is proposed around the perimeter of the vineyard blocks (See Plate IV).  The 
proposed Deer fencing will surround the grassland area, drainages, and avoided wetland area.  
Deer fencing will restrict large and medium size mammals from entering the vineyard and 
habitats, wetland, and drainages within the fenced area.  This will not significantly disrupt 
wildlife movement as wildlife can move around the property.  Gates are proposed to allow large 
mammals to exit the fenced area if they should become trapped with in the fenced area.  

 
D.4 Raptor Nests, Wildlife Dens or Burrows 

 
No significant wildlife dens or burrows other than gophers were observed. 
 
We did not find any rookeries or nesting sites for wildlife on the proposed project site.  No raptor 
nests were identified during our survey.  We found no indications of nesting raptors on the site or 
in the near vicinity of the project sites.  We did not observe any nests, whitewash or nest 
droppings, perching or flying raptors in the area.  No bat nesting or roosting habitat was observed 
on the proposed project site.  The proposed project sites do not contain any major natural roosting 
habitat for bat species (i.e. mines, caves, riparian woodlands).  There are no other man-made 
structures that will be impacted by the proposed project that would contain roosting habitat i.e. 
bridges, barns, outbuildings. 
 
D.5 Justification for any Negative Occurrence Conclusions Reached 
 
The flora and fauna of the site is typical for disturbed regenerating woodlands.  We found no 
evidence that would indicate that the proposed project would impact any of the special-status 
species known for the region.  The CNDDB records the Napa False Indigo, Cobb Mountain Lupine 
and Loch Lomond button –celery near the property.  These are distinctive plants that can be 
identified in their vegetative condition (we found no evidence for the presence of these species or 
habitat which would support these species. 
 
No special-status species known for the Quadrangle, surrounding Quadrangles or the region were 
identified on the project site nor did the project sites contain vegetation associates, habitat or 
edaphic conditions which would support special-status species.  Onsite field surveys by Kjeldsen 
Biological Consulting and the site history reasonably preclude presence of any special-status 
species on the project site. 
 
D.6 Unique Species that are Exclusive, Rare or Atypical for the Area 
 
The proposed project site does not contain any Unique Species that are Exclusive, Rare or Atypical 
for the Area. 
 
D.7 Unique or Limited Wildlife Habitats Present 
 
There were no unique habitats associated with the proposed project.  The site does not contain any 
major natural roosting habitat for bat species i.e. mines, caves, riparian woodlands.  There are no 
other man-made structures that will be impacted by the proposed project that would contain 
roosting habitat. (i.e. bridges, barns, outbuildings.) 
 
D.8  Endemic Populations 
 
There were no endemic populations of animals on the project site.  There is no reason to expect 
any endemic species as indicated by the habitat and the species observed. 
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E ASSESSMENTS OF POTENTIAL IMPACTS   
 
The sections below address potential biological impacts of the project. 
 
E.1 Distribution of Special-status Species Related to Proposed Activities 

 
A map from the DFG CNDDB, 2010 records of special-status species in the vicinity of the project 
is shown on Plate II.  The following species are addressed based on their sensitivity to habitat loss 
and in U.S. Fish and Wildlife species list for the Quadrangle that are not in the CNDDB.   
 
Rana draytonii (California Red-legged Frog) The California red-legged frog inhabits permanent 
or nearly permanent water sources (quiet streams, marshes, and reservoirs). They are highly 
aquatic and prefer shorelines with extensive vegetation.  There are no known occurrences for the 
California Red-legged Frog within five miles.  There is no potential habitat associated with the 
proposed conversion area.  The shallow ephemeral drainage channel on the property provides poor 
habitat for this species.  
 
Foothill Yellow-Legged Frog (Rana boylii): Foothill yellow-legged frogs are found in or near 
rocky streams with riffles and sunny banks in a variety of habitats from sea level to approximately 
6,300 feet elevation. Yellow-legged frogs require shorelines with dense, overhanging vegetation 
such as willow trees.  Drainages on the property do not contain suitable habitat for Foothill yellow-
legged frogs. 
 
Hoary bat (Lasiurus cinereus): Hoary bats roost in dense foliage of medium to large sized trees.  
They prefer open habitats with access to trees for cover and open areas or habitat edges for 
feeding.  The conversion area does not contain much dead standing wood or sloughing bark or 
suitable for this species.  No roosts or evidence of their presence was observed within the proposed 
project site.  
 
Pallid Bat (Antrozous pallidus): The Pallid Bat occupies a wide variety of habitats, such as 
grasslands, shrublands, and forested areas of oak and pine, but prefer rocky outcrops with desert 
scrub.  The pallid bat roosts in caves, mines, crevices, and occasionally in hollow trees or 
buildings.  They forage over open country. There is potential marginal habitat in the form of 
cabins, barns, and other structures on the property.  No roosts or evidence of their presence was 
observed within the proposed project area or within the assessment area during the field survey.  
 
Townsend’s Big-Eared Bat (Corynorhinus townsendii): Townsend’s big-eared bats are more 
abundant in mesic habitats such as riparian woodland. They require caves, mines, tunnels, bridges, 
or other man-made structures for roosting. There is potential marginal habitat in the form of 
cabins, barns, and other structures within the assessment area.  No roosts or evidence of their 
presence was observed within the proposed project area or within the assessment area during this 
field survey.  
 
Sharp-shinned hawk (Accipiter striatus): This species prefers riparian habitats and requires north-
facing slopes with plucking perches.  It often forages in openings at woodland edges.  This species 
is unlikely to nest on the property.  Sharp-shinned hawks or nests were not observed within or 
adjacent to the proposed project area.  
 
American Peregrine Falcon (Falco peregrinus anatum): Peregrine falcons require protected cliffs 
and ledges for cover.  Peregrines often breed near wetlands, lakes, rivers, or other water on high 
cliffs, banks, dunes or mounds (Zeiner et al. 1990a); however, they will nest on human-made 
structures and will occasionally use snag cavities or old nests of other raptors. Suitable habitat in 
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the form of rock outcrops or cliffs over 70’ high do not exist on the property.  Peregrine falcons 
were not observed during this field survey within the project area. 
 
Northern Spotted Owl (Strix occidentalis caurina): Northern spotted owls require mature forest 
patches with permanent water and suitable nesting trees and snags (Zeiner et al. 1990a).  Northern 
spotted owls use dense, old-growth forests, or mid- to late- seral stage forests, with a multi-layered 
canopy for breeding (Remsen 1978).  Mixed conifer, redwood, and Douglas-fir habitats are 
required for nesting and roosting.  Results from NSO survey are;”The recorded NSO activity 
center is farther than 1000-ft from the THP boundary; No seasonal restrictions apply; There is 
greater than 500 acres of suitable northern spotted owl habitat within 0.7 miles; and there is greater 
than 1,336 acres of suitable NSO habitat within 1.3 miles of NAP007 post harvest.” 
 
Our fieldwork did not find any special-status animal species that are known for the Quadrangle 
surrounding Quadrangles or for the region that would be impacted by the proposed project.  The 
present conditions of the project site are such that there is little reason to expect the occurrence of 
any special-status animal species within the footprint of the project.  
 
E.2 Special-status Species Likely to Utilize the Site/be Present 

 
It is unlikely that the proposed project will impact any special-status species known for the region.  
The project site topography, hydrology, historic use, location and vegetation associates preclude the 
likely presence of any of the special-status species known for the region on the project site.   
 
Results from NSO survey 
 
E.3 Effects of the Project on Special-status Species  

 
There is no reason to expect any significant effects from the proposed project on any of the special-
status species known for the area if recommended mitigations measures are followed. The proposed 
project will not significantly reduce habitat for special-status species. 
 
E.4 Cumulative Effect on Wildlife Populations 
 
No significant cumulative impacts to wildlife populations are expected by the proposed project.  
The loss of habitat on the project site is less than significant.  Properties surrounding the proposed 
project site do not have deer fencing and do not restrict wildlife movement. 
 
There are no potential significant impacts to migratory corridors or wildlife nursery sites associated 
with the proposed project.   The potential biological impacts of the project include the incremental 
loss of natural habitat.  The impact to local wildlife will be undetectable on a regional scale. 
 
A potential impact is the movement of silt, dust and the creation of noise during site construction.  
The project could cumulatively lead to restricting wildlife movement if surrounding properties are 
fence, further restricting wildlife through the area. 
 
E.5 Potential Habitat Fragmentation, Species Exclusion, Isolation, and 

Changes in Species Composition 
 
The proposed change in land use will result in less than significant changes in avifauna and rodent 
utilization in the area.  The change in land use will incrementally contribute to habitat 
fragmentation.  The project site is adjacent to an existing vineyard, which has deer fencing.  Three 
sides of the property and project site are open to woodlands on adjacent properties.  The proposed 
project will not lead to significant impacts to habitat fragmentation in the region, significant species 
exclusion, or significant change in species composition in the region. 
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E.6 Tree Removal 
 
The project will result in the removal of oaks and conifers and loss of wildlife foraging habitat.  
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F. MITIGATION RECOMMENDATIONS     
 
Standard construction practices as per Napa County Erosion Control requirements must be 
implemented to protect off-site movement of sediment and dust during and post construction.  
 
Mitigation measures during project clearing should include construction fencing to prevent any 
equipment movement into the wetlands and drainages. 
 
The site has potential for raptor nesting.  No raptor nests were observed.  Typical nesting season for 
raptors is (March 1 through July 31).  Any development of the site between the dates of March 1 
through July 31 will require a pre-construction raptor survey.  A qualified wildlife biologist should 
conduct pre-construction surveys of all potential nesting habitat for birds within 500 feet of 
earthmoving activities.  Surveys for nesting birds should be conducted within 14 days prior to tree 
removal and or ground breaking on the project site.  If active bird nests are found during 
preconstruction surveys, a 500-foot no-disturbance buffer will be created around active raptor nests 
during the breeding season or until it is determined that all young have fledged.  
 
Preconstruction surveys for bats should be conducted two to three days prior to tree removal.  If bats 
are discovered during the surveys then a buffer of 100 to 150 feet should be established.  Optimal 
time to remove trees is September 15 to October 15 and February 15 to April 1.  Pre-construction 
surveys should also focus on habitat adjacent to the proposed project. 
 
F.1 State Federal Permit Mitigation Considerations 

 
A DFG 1600 permit may be required for the proposed crossing between vineyard blocks.  
Consultation with DFG should be initiated prior to the construction of crossings on the property. 
 
F.2 Local Permit Mitigation Considerations 
 
During development of the site best management and standard construction practices must be used.  
All Napa County set backs must be followed in the development of the project.  
 
Equipment movement and site clearing must be limited to the project footprint.  Erosion control 
measures during construction must be implemented. 
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G. SUMMARY           
 
This study is provided as background material necessary for the assessment of the proposed project 
on local Biological Resources.  
 
No special-status species known for the Quadrangle, surrounding Quadrangles or the region were 
identified on the project site nor did the project sites contain vegetation associates, habitat or edaphic 
conditions which would support special-status species.  This project does not pose any significant 
threat to special-status species of the region. 
 
The project will not interfere or significantly impact any wildlife corridors.  There are no significant 
biological resources associated with the project footprint.  No significant wildlife dens, nests or 
burrows were observed.  The site does not contain any significant natural roosting habitat for bats or 
raptors. 
 
There were no unique, or sensitive habitats identified within the proposed footprint or project.  No 
vernal pools, wetlands, or jurisdictional tributaries to Waters of the US were present or associated 
directly with the project footprint.   
 
It is concluded that further seasonal biological studies are unwarranted. 
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Plate III. Aerial Photo      ¯
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Plate IV. Vegetation Map     ¯
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Plate V. Proposed Deer Fencing       ¯Page 6.38 Appendix F

graphics
Rectangle



Plate VI.  Jasud Vineyard ECP Map NVVE      ¯
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APPENDIX A 
 

Definitions  
 
Best Management Practices.  Best management practices represent the construction or agricultural 

practices that are consistent with regulatory laws or industry standards which are prudent and 
consistent with site conditions. 

 
Confidence Interval.  The California Department of Fish and Game (DFG) California Natural 

Diversity Data Base (CNDDB) uses map polygon projections for indicating potential for 
occurrence of special-status plant populations around a recorded occurrence. 

 
Critical Habitat.  Critical habitat is by definition a designated by U.S. Fish and Wildlife Service as 

essential for the existence of a particular population of species.  The U.S. Fish and Wildlife Service 
designates critical habitat for special-status species as an area or region within which a species may 
be found.  "Critical habitat" is defined as areas essential for the "conservation" of the species in 
question.  

 
Habitat Fragmentation.  The issue of habitat fragmentation is of concern locally, nationally, and 

globally.  The term habitat fragmentation refers to the loss of connections within the biosphere 
such that the movement, genetic exchange, and dispersal of native populations is restricted or 
prevented.  Anthropogenic habitat fragmentation can be the result of a road construction, logging, 
agriculture, or urban growth.  The practice of retaining or planning for "Corridors" is an attempt to 
address this issue.  Corridors that allow movement of wildlife through and around a site include 
stream and riparian areas and also areas that connect two or more sites of critical wildlife habitat. 

 
Habitat Types.  Habitat types are used by DFG to categorize elements of nature associated with the 

physical and biological conditions in an area.  These are of particular importance for the wildlife 
they support, and they are important as indicators of the potential for special-status species. 

 
Riparian Corridor.  Riparian corridors can be defined as the stream channel between the low-water 

and high-water marks plus the terrestrial landscape above the high water-mark (where vegetation 
may be influenced by elevated water tables or extreme flooding and by the ability of the soils to 
hold water; Naiman, et. al. 1993). 

 
Riparian Corridor or Riparian Ecosystem.  Riparian ecosystems occupy the ecotone between 

upland and lotic aquatic realms.  Riparian corridors can be defined as the stream channel between 
the low- and high-water marks plus the terrestrial landscape above the high water-mark (where 
vegetation may be influenced by elevated water tables or extreme flooding and by the ability of the 
soils to hold water; Naiman, et. al. 1993). 

 
Ruderal Habitat.  Ruderal habitat is characterized by disturbance and the establishment and 

dominance of non-native introduced weed species.  Ruderal plant communities are a function of or 
result of agricultural or logging practices.  This habitat is typically found along graded roads, 
erosional surfaces or sites influenced by agricultural animal populations. 

 
Special-status Species.  Special-status organisms are plants or animals that have been designated by 

Federal or State agencies as rare, endangered, or threatened.  We have also included plant species 
listed by the CNPS as “target organisms.” The target species for the Quadrangle are discussed 
below.  Section 15380 of the California Environmental Quality Act [CEQA (September, 1983)] 
has a discussion regarding non-listed (State) taxa.  This section states that a plant (or animal) must 
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be treated as Rare or Endangered even if it is not officially listed as such.  If a person (or 
organization provides information showing that a taxa meets the State’s definitions and criteria, 
then the taxa should be treated as such. 

 
Streams.  The DFG definition of stream is a body of water that flows at least periodically or 

intermittently through a bed or channel having banks and supports wildlife, fish, or other aquatic 
life.  This includes watercourses having a surface or subsurface flow that support or have 
supported riparian vegetation. DFG’s jurisdiction within altered or artificial waterways is based on 
the value of those waterways to fish and wildlife. 

 
Target organisms.  Special-status species that are listed by: the California Department of Fish and 

recorded in the Natural Diversity Data Base for the Quadrangle and surrounding Quadrangles of 
the project site; the California Native Plant Society for the habitat present on the project site 
Quadrangle and surrounding Quadrangles; Federal Endangered and Threatened Species that Occur 
in the U.S.G.S. 7 1/2 Minute Quadrangle; our experience with the local flora and fauna; any 
species identified by local individuals that are considered to be rare in the region; and DFG Five 
Mile radius CNDDB, 2010 Rarefind 3 search (See Plate II). 

 
Wetlands.  Wetlands are defined as those areas that are inundated or saturated by surface water or 

groundwater at a frequency and duration sufficient to support, and under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Many 
surface waters and wetlands in California meet the criteria for waters of the United States, 
including intermittent streams and seasonal lakes and wetlands. 

 
Waters of the U.S.  The term "Waters of the United States" refers to all waters which are currently 

used, or were used in the past, or may be susceptible to use in interstate or foreign commerce, 
including all waters which are subject to the ebb and flow of the tide; all interstate waters, 
including interstate wetlands; all other waters such as interstate lakes, rivers, streams (including 
intermittent streams), mud flats, sand flats, wetlands, sloughs, prairie potholes, wet meadows, 
playa lakes, or natural ponds; the use degradation or destruction of which could affect interstate 
or foreign commerce including any such waters [among which include], all impediments of 
waters otherwise defined as waters of the United States under this definition. 

 
Waters of the State.  The term "Waters of the State" Section 13050 (e) of the California Water 

Code defines “waters of the State as “ any surface water or groundwater, including saline waters, 
within the boundaries of the state.” 

 
Vernal Pools.  Vernal pools are a type of seasonal wetland distinct for California and the western US.  

Typically they are associated with seasonal rainfall or “Mediterranean climate” and have a distinct 
flora and fauna, an impermeable or slowly permeable substrate and contain standing water for a 
portion of the year.  They are characterized by a variable aquatic and dry regime with standing 
water during the spring plant growth regime.  They have a high degree of endemism of flora and 
fauna.   

 
Federal Regulations   
 
Federal Endangered Species Act Pursuant to the federal Endangered Species Act (ESA), the U.S. 

Fish and Wildlife Service (FWS) and the National Oceanic and Atmospheric Administration 
(NOAA), have authority over projects that may affect the continued existence of a species that is 
federally listed as threatened or endangered. Section 9 of ESA prohibits the take of a federally 
listed species; take is defined, in part, as killing, harming, or harassment and includes habitat 
modification or degradation where it actually results in death or injury to wildlife by significantly 
impairing essential behavioral patterns including breeding, feeding, or sheltering. 
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Section 404 of the Clean Water Act  Section 404 of the Clean Water Act establishes a requirement to 

obtain a permit before any activity that involves any discharge of dredged or fill material into  
“waters of the United States,” including wetlands. Waters of the United States include navigable 
waters of the United States, interstate waters, all other waters where the use or degradation or 
destruction of the waters could affect interstate or foreign commerce, tributaries to any of these 
waters, and wetlands that meet any of these criteria or that are adjacent to any of these waters or 
their tributaries.   

 
Army Corps of Engineers (ACOE) regulates and issues 404 permits for activities that involve the 
discharge of dredged or fill materials into waters of the United States.  A Water Quality 
Certification 401 permit must also be obtain from the appropriate state agency stating that the fill 
is consistent with the state’s water quality standards and criteria. In California, the authority to 
grant water quality certification is delegated by the State Water Board to the nine Regional Water 
Quality Control Boards (RWQCBs). 
 

State Regulations   
 
California Endangered Species Act  Pursuant to the California Endangered Species Act (CESA) and 

Section 2081 of the Fish and Game Code, a permit from Department of Fish and Game (DFG) is 
required for projects that could result in the take of a state listed threatened or endangered species. 
Under CESA, “take” is defined as an activity that would directly or indirectly kill an individual of 
a species, but the definition does not include “harm” or “harass,” as the ESA does. As a result, the 
threshold for a take under CESA is higher than that under the ESA. 

 
California Fish and Game Code Section 1600 – Lake and Streambed Alteration Permit.  All 

diversions, obstructions, or changes to the natural flow or bed, channel, or bank of any river, 
stream, or lake in California that supports wildlife resources are subject to regulation by DFG 
pursuant to Section 1600 of the California Fish and Game Code. Section 1600 states that it is 
unlawful for any person, government agency, state, local, or any public utility to substantially 
divert or obstruct the natural flow or substantially change the bed, channel, or bank of any river, 
stream, or lake or deposit or dispose of waste, debris, or other material containing crumbled, 
flaked, or ground pavement where it may pass into any river, stream, or lake without first notifying 
DFG of such activity.  

 
Porter-Cologne Water Quality Control Act Under the Porter-Cologne Water Quality Control Act, 

“waters of the state” fall under the jurisdiction of the RWQCB. Under the act, the RWQCB must 
prepare and periodically update water quality control basin plans.  Each basin plan sets forth water 
quality standards for surface water and groundwater, as well as actions to control non-point and 
point sources of pollution to achieve and maintain these standards.  Projects that affect wetlands or 
waters must meet waste discharge requirements of the RWQCB, which may be issued in addition 
to a water quality certification or waiver under Section 401 of the Clean Water Act. 

 
Napa County Ordinances, Conservation Regulations, and other Programs 1.1 Napa County 
Conservation Regulations (Chapter 18.108)  
 
Napa County Code 18.108 includes conservation regulations such as requirements for standard 
erosion control measures, provisions for intermittent or perennial streams, and requirements for use 
of erosion hazard areas.  This section of the code also defines streams and provides setbacks for 
grading and land clearing for agricultural development.  
  
The general purpose of the Conservation Regulations is to ensure the continued long-term viability 
of county agricultural resources by protecting county lands from excessive soil loss (i.e., surface 
erosion, soil particle detachment and movement) which if unprotected could threaten local water 
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quality and quantity and lead ultimately to loss of economic productivity (18.108.010) and possible 
decreased water quality in receiving waters.  
 
Napa County Code   
The following pertains to stream setbacks and tree and riparian vegetation protection provisions 
excerpted from Napa County Zoning Code, namely the Conservation Regulations, Chapter 18.108.  
Section 18.108.100 – Erosion Hazard Areas; Vegetation Preservation and Management   
 
Napa County Code 18.108.100 may require the following conditions when granting a discretionary 
permit for activities on slopes greater than 5 percent:  
  
• Existing vegetation shall be preserved to the maximum extent feasible. Vegetation shall not be 
 removed if necessary for erosion control or preservation of habitat for threatened or 
 endangered species.  
  
• An approved erosion control plan (ECPA) permit or grading permit is required for the grading
 associated with the removal of trees or tree stands measuring six inches in diameter (dbh) 
 or larger.  Replacement of removed protected trees located outside of the approved project 
 boundary may be required.  Trees to be avoided by project activities shall be protected 
 through fencing or other methods during construction.  
 
 
 
Section 18.108.025 – General Provisions, Intermittent/Perennial Streams  
 
This section of the County code establishes stream setbacks for earthmoving activities and grading 
for all new developments, including agricultural and residential developments, and for replanting of 
existing vineyards when replanting occurs outside of the existing vineyard footprint and when the 
project would require a grading permit pursuant to the California Building Code. Under Section 
18.108.030 a stream means any of the following:  
 
• A watercourse designated by a solid line or dash and three dots symbol on the largest scale of  the 
United States Geological Survey maps most recently published, or any replacement to  that 
symbol.  
• Any watercourse which has a well-defined channel with a depth greater than 4 feet and banks 
 steeper than 3:1 (horizontal to vertical bank ratio) and contains hydrophilic (i.e. water 
 adapted) vegetation, riparian vegetation or woody vegetation including tree species.  
• Those watercourses listed in Resolution No. 94-16 and incorporated herein by reference.  
 
Setbacks included in the Code range from 35 to 150 feet and are dependent on the slope of the 
terrain parallel to the top of bank of the stream, with wider setbacks required on steeper slopes. 
Where the outboard dripline of upper canopy vegetation is located outside the setback required by 
the slope steepness, the setback will extend to the outboard dripline. Re-vegetation of portions of the 
streamside setbacks may be required as a part of an erosion control plan.  
 
Section 18.108.027 – Sensitive Domestic Water Supply Drainages  
 
This section of the County code requires the maintenance/preservation of 60% tree canopy cover and 
40% of shrubby and herbaceous cover present as of 1993 as part of land uses involving ground 
disturbance in sensitive domestic water supply drainages.  
 
Ground-disturbing activities in the County’s Domestic Water Supply Drainages are only allowed to 
take place during the dry season, between April 1 and September 1 of each year. Installation of 
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winterization measures may take place during other times of the year, but must be in place by 
September 15 of any given year.  
 
Napa County’s Domestic Water Supply Drainages include the entire watershed areas associated with 
the following reservoirs (not sure where these acreages came from, revised acreages are from most 
recent GIS drainage layer):  
  
 • Kimball Reservoir Drainage   
 • Rector Reservoir Drainage   
 • Milliken Reservoir Drainage   
 • Bell Canyon Reservoir Drainage   
 • Lake Hennessey Drainage including Friesen Lakes   
 • Lake Curry Drainage   
 • Lake Madigan Drainage 
 
In these Sensitive Domestic Water Supply Drainages concentration of runoff will, wherever feasible, 
be avoided. Those drainage facilities and outfalls that unavoidably must be installed are required to 
be sized and designed to handle the runoff from a one-hundred-year storm event without failure or 
unintentional bypassing. If a project will increase delivery of sediment or other pollutants from a 
drainage into a public water supply (reservoir) by more than 1% on an individual project basis or by 
more than 10% on a cumulative basis, the project will not be approved until a public hearing on the 
matter has been held and a use permit has been issued. A geotechnical report specifying the depth 
and nature of the soils and bedrock present and the stability of the area potentially affected by the 
project or project runoff is required for any project located in a Sensitive Domestic Water Supply 
Drainage.  
  
Section 18.108.070 – Erosion Hazard Areas–Use Requirements  
 
This section of the code stipulates that uses permitted within erosion hazard areas, those portions of 
land having slopes over five percent (5%), must include temporary and/or permanent erosion control 
measures in conformance with the County’s National Pollution Discharge Elimination System 
(NPDES) General Permit on file with the state (i.e., a suite of Best Management Practices to 
eliminate, control and or minimize sediment/soil particle detachment and transport). The section 
further requires erosion control plan approval for agricultural earthmoving activity on lands having 
slopes greater than 5%, and establishes grading deadlines (i.e., a winter shutdown period).  
  
Additionally, this section, together with Chapter 18.108.100, limits the removal of vegetation in 
erosion hazard areas to only that necessary to accommodate the proposed project, sets conditions for 
the preservation and/or replacement of trees in excess of six inches in diameter, and requires projects 
to have no adverse affect on sensitive, rare, threatened of endangered plants or animal or their 
habitats as designated by state or federal agencies with jurisdiction, and mapped on the County’s 
environmental sensitivity maps.  
  
Section 18.108.075 – Requirements for Structural Erosion Control Measures  
 
This section establishes erosion control requirements for structural developments (anything built or 
constructed on, above, or below the surface of the land), and requires the submission of Evidence of 
Erosion Control Measures, and the incorporation of such measures in all applicable building, 
grading, septic, or other required plans or plot plans submitted for County approval. This section of 
the County Code is carried out through the NPDES program administered through the Napa County 
Department of Public Works.  
  
Section 18.108.135 – Oversight and Operation Requirements  
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Maintenance and monitoring is a requirement of any erosion control plan and is the ultimate 
responsibility of the property owner. Section 18.108.135 requires that maintenance and monitoring 
be implemented for any erosion control plan and includes the following components:  
  
• Implementation of the ECP measures must be overseen by the preparer of the ECP. 
  
• The property owner must provide weekly inspections of the control measures between October 1st 
and April 1st of each year, as well as during rainfall events, to assure the measures are installed 
properly and are effective in controlling offsite sediment transport, and to implement whatever 
actions are needed to keep them functioning properly.  
  
• The property owner must implement a permanent, on-going self-monitoring program of the 
groundcover conditions and erosion control facility operations.  The groundcover monitoring shall 
conform to the NRCS standards for determining rangeland conditions.  
  
• The property owner must submit to the County an Annual Erosion Control Plan Operation Status 
Report that specifies the groundcover conditions and how the erosion control measures are 
operating.  The report shall specify the proposed management and cultural measures to be used the 
following year to return or maintain the ground cover in optimal condition and any other remedial 
actions necessary to restore the disturbed areas in such a manner to minimize erosion and resultant 
sedimentation.  
  
Specific actions are required under Napa County Code 18.108.135 in the event of existing or 
pending erosion control measure failures. These actions include:  
  
• Issuance of notification to the County;  
• Implementation of temporary measures to stabilize the situation;  
• Modification of the temporary measures, if necessary, within 24-hours of receipt of  
 County comment on the adequacy of temporary measures;  
• Submit an engineered plan for measures needed to permanently correct the problem  
 within 96 hours of the discovery;  
• Submit a plan for clean-up of the damage done with and engineer’s estimate of the cost of  
 cleanup;  
• Submit, if necessary, a modified plan and cost estimate for the problem within 48 hours  
 of receipt of County comments on the adequacy of the plan;  
• Pay the County the cost of review within 48 hours of request;  
• Post a security in the amount of 100 percent of the total cost to correct the problem and  
 cleanup the damage;  
• Insure the final correction and cleanup plans are implemented within 96 hours of its  
 approval.  
 
Finally, to assure the erosion control measures are adequately in place, the County may perform 
annual inspections of the project site, after the first major storm event of each winter and until the 
project has been completed and stable for three years.  During these inspections, County staff may 
require that remedial actions be implemented where non-functioning or ineffective measures are 
identified. Additionally, once the project has been deemed complete, random site inspections by 
County staff may also occur with the same consequences.  
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APPENDIX B 

 
California Department of Fish and Game Rare Find Three 

Special-status species for the Quadrangle and Surrounding Quadrangles 
 

U.S. Fish and Wildlife Calistoga Quadrangle list 
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Inventory of Rare
and Endangered
Plants
v7-10d 11-02-10

Status: search results - Thu, Nov. 18, 2010 15:10 c

Your Quad Selection: Calistoga (517D) 3812255, Kenwood (501A) 3812245, Santa Rosa
(501B) 3812246, Aetna Springs (516B) 3812264, St. Helena (516C) 3812254, Rutherford (500B)
3812244, Detert Reservoir (517A) 3812265, Mount St. Helena (517B) 3812266, Mark West
Springs (517C) 3812256

scientific common family CNPS

Allium peninsulare var.

franciscanum
Franciscan onion Liliaceae

List
1B.2

Alopecurus aequalis var.

sonomensis
Sonoma alopecurus Poaceae

List
1B.1

Amorpha californica var.

napensis
Napa false indigo Fabaceae

List
1B.2

Amsinckia lunaris
bent-flowered
fiddleneck

Boraginaceae
List
1B.2

Anomobryum julaceum slender silver moss Bryaceae
List
2.2

Arctostaphylos
canescens ssp.

sonomensis

Sonoma canescent
manzanita

Ericaceae
List
1B.2

Arctostaphylos
manzanita ssp. elegans Konocti manzanita Ericaceae

List
1B.3

Arctostaphylos
stanfordiana ssp.

decumbens

Rincon Ridge
manzanita

Ericaceae
List
1B.1

Astragalus claranus
Clara Hunt's milk-
vetch

Fabaceae
List
1B.1

Astragalus rattanii var.

jepsonianus
Jepson's milk-vetch Fabaceae

List
1B.2
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Balsamorhiza macrolepis

var. macrolepis
big-scale balsamroot Asteraceae

List
1B.2

Blennosperma bakeri Sonoma sunshine Asteraceae
List
1B.1

Brodiaea californica var.

leptandra

narrow-anthered
California brodiaea

Liliaceae
List
1B.2

Carex albida Sonoma white sedge Cyperaceae
List
1B.1

Ceanothus confusus
Rincon Ridge
ceanothus

Rhamnaceae
List
1B.1

Ceanothus divergens Calistoga ceanothus Rhamnaceae
List
1B.2

Ceanothus purpureus
holly-leaved
ceanothus

Rhamnaceae
List
1B.2

Ceanothus sonomensis
Sonoma ceanothus Rhamnaceae

List
1B.2

Centromadia parryi ssp.

parryi
pappose tarplant Asteraceae

List
1B.2

Cryptantha clevelandii
var. dissita

serpentine cryptantha Boraginaceae
List
1B.1

Downingia pusilla dwarf downingia Campanulaceae
List
2.2

Erigeron biolettii streamside daisy Asteraceae List 3

Erigeron greenei
Greene's narrow-
leaved daisy

Asteraceae
List
1B.2

Eriogonum nervulosum Snow Mountain
buckwheat

Polygonaceae
List
1B.2

Eryngium constancei
Loch Lomond button-
celery

Apiaceae
List
1B.1

Eryngium pinnatisectum Tuolumne button-
celery

Apiaceae
List
1B.2
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Fritillaria liliacea fragrant fritillary Liliaceae
List
1B.2

Fritillaria pluriflora adobe-lily Liliaceae
List
1B.2

Harmonia hallii Hall's harmonia Asteraceae
List
1B.2

Hemizonia congesta ssp.

congesta

pale yellow hayfield
tarplant

Asteraceae
List
1B.2

Hesperolinon
bicarpellatum

two-carpellate
western flax

Linaceae
List
1B.2

Hesperolinon

serpentinum
Napa western flax Linaceae

List
1B.1

Juncus luciensis
Santa Lucia dwarf
rush

Juncaceae
List
1B.2

Lasthenia burkei Burke's goldfields Asteraceae
List
1B.1

Lasthenia conjugens
Contra Costa
goldfields

Asteraceae
List
1B.1

Layia septentrionalis Colusa layia Asteraceae
List
1B.2

Leptosiphon jepsonii Jepson's leptosiphon Polemoniaceae
List
1B.2

Lessingia hololeuca
woolly-headed
lessingia

Asteraceae List 3

Limnanthes vinculans
Sebastopol
meadowfoam

Limnanthaceae
List
1B.1

Lupinus sericatus
Cobb Mountain
lupine

Fabaceae
List
1B.2

Micropus amphibolus
Mt. Diablo
cottonweed

Asteraceae
List
3.2

Microseris paludosa marsh microseris Asteraceae List
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1B.2

Navarretia leucocephala

ssp. bakeri
Baker's navarretia Polemoniaceae

List
1B.1

Navarretia leucocephala

ssp. plieantha

many-flowered
navarretia

Polemoniaceae
List
1B.2

Navarretia myersii ssp.
deminuta

small pincushion
navarretia

Polemoniaceae
List
1B.1

Navarretia rosulata
Marin County
navarretia

Polemoniaceae
List
1B.2

Penstemon newberryi

var. sonomensis
Sonoma beardtongue Scrophulariaceae

List
1B.3

Plagiobothrys strictus
Calistoga popcorn-
flower

Boraginaceae
List
1B.1

Poa napensis Napa blue grass Poaceae
List
1B.1

Sidalcea hickmanii ssp.
napensis

Napa checkerbloom Malvaceae
List
1B.1

Sidalcea oregana ssp.
hydrophila

marsh checkerbloom Malvaceae
List
1B.2

Sidalcea oregana ssp.

valida

Kenwood Marsh
checkerbloom

Malvaceae
List
1B.1

Streptanthus

batrachopus

Tamalpais jewel-
flower

Brassicaceae
List
1B.3

Streptanthus brachiatus
ssp. brachiatus

Socrates Mine jewel-
flower

Brassicaceae
List
1B.2

Streptanthus brachiatus

ssp. hoffmanii
Freed's jewel-flower Brassicaceae

List
1B.2

Streptanthus breweri var.

hesperidis
green jewel-flower Brassicaceae

List
1B.2

Streptanthus morrisonii

ssp. elatus

Three Peaks jewel-
flower

Brassicaceae
List
1B.2
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Streptanthus morrisonii
ssp. kruckebergii

Kruckeberg's jewel-
flower

Brassicaceae
List
1B.2

Streptanthus vernalis early jewel-flower Brassicaceae
List
1B.2

Stuckenia filiformis
slender-leaved
pondweed

Potamogetonaceae
List
2.2

Trichostema ruygtii Napa bluecurls Lamiaceae
List
1B.2

Trifolium amoenum two-fork clover Fabaceae
List
1B.1

Trifolium hydrophilum saline clover Fabaceae
List
1B.2

Triquetrella californica
coastal triquetrella Pottiaceae

List
1B.2

Viburnum ellipticum oval-leaved viburnum Adoxaceae
List
2.3
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State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database

California Department of Fish and Game

Selected Elements by Scientific Name - Calistoga Quadrangle and Surrounding Quadrangles

CDFG or
CNPS

Accipiter striatus
sharp-shinned hawk

ABNKC12020 S3G51

SCAgelaius tricolor
tricolored blackbird

ABPBXB0020 S2G2G32

1B.2Allium peninsulare var. franciscanum
Franciscan onion

PMLIL021R1 S2.2G5T23

1B.1EndangeredAlopecurus aequalis var. sonomensis
Sonoma alopecurus

PMPOA07012 S1.1G5T1Q4

SCThreatenedThreatenedAmbystoma californiense
California tiger salamander

AAAAA01180 S2S3G2G35

1B.2Amorpha californica var. napensis
Napa false indigo

PDFAB08012 S2.2G4T26

1B.2Amsinckia lunaris
bent-flowered fiddleneck

PDBOR01070 S2.2G27

Andrena blennospermatis
Blennosperma vernal pool andrenid bee

IIHYM35030 S2G28

2.2Anomobryum julaceum
slender silver moss

NBMUS80010 S2G4G59

SCAntrozous pallidus
pallid bat

AMACC10010 S3G510

1B.2Arctostaphylos canescens ssp. sonomensis
Sonoma canescent manzanita

PDERI04066 S2.1G3G4T211

1B.3Arctostaphylos manzanita ssp. elegans
Konocti manzanita

PDERI04271 S2.3G5T212

1B.1Arctostaphylos stanfordiana ssp. decumbens
Rincon Ridge manzanita

PDERI041G4 S1.1G3T113

1B.1ThreatenedEndangeredAstragalus claranus
Clara Hunt's milk-vetch

PDFAB0F240 S1.1G114

1B.2Astragalus rattanii var. jepsonianus
Jepson's milk-vetch

PDFAB0F7E1 S2.2G4T215

1B.2Balsamorhiza macrolepis var. macrolepis
big-scale balsamroot

PDAST11061 S2G3G4T216

1B.1EndangeredEndangeredBlennosperma bakeri
Sonoma sunshine

PDAST1A010 S1.2G117

1B.2Brodiaea californica var. leptandra
narrow-anthered California brodiaea

PMLIL0C022 S2S3.2G4?T2T318

4.2Calystegia collina ssp. oxyphylla
Mt. Saint Helena morning-glory

PDCON04032 S3.2G4T319

1B.1EndangeredEndangeredCarex albida
white sedge

PMCYP030D0 S1.1G120

1B.1Ceanothus confusus
Rincon Ridge ceanothus

PDRHA04220 S2.2G221

1B.2Ceanothus divergens
Calistoga ceanothus

PDRHA04240 S2.2G222

1B.2Ceanothus purpureus
holly-leaved ceanothus

PDRHA04160 S2.2G223
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State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database

California Department of Fish and Game

Selected Elements by Scientific Name - Calistoga Quadrangle and Surrounding Quadrangles

CDFG or
CNPS

1B.2Ceanothus sonomensis
Sonoma ceanothus

PDRHA04420 S2.2G224

1B.2Centromadia parryi ssp. parryi
pappose tarplant

PDAST4R0P2 S2.2G4T225

Coastal and Valley Freshwater Marsh CTT52410CA S2.1G326

SCCorynorhinus townsendii
Townsend's big-eared bat

AMACC08010 S2S3G427

1B.1Cryptantha clevelandii var. dissita
serpentine cryptantha

PDBOR0A0H2 S1.1G5T128

SCCypseloides niger
black swift

ABNUA01010 S2G429

2.2Downingia pusilla
dwarf downingia

PDCAM060C0 S3.1G330

Elanus leucurus
white-tailed kite

ABNKC06010 S3G531

SCEmys marmorata
western pond turtle

ARAAD02030 S3G3G432

1B.2Erigeron greenei
Greene's narrow-leaved daisy

PDAST3M5G0 S2G233

1B.2Eriogonum nervulosum
Snow Mountain buckwheat

PDPGN08440 S2.2G234

1B.1EndangeredEndangeredEryngium constancei
Loch Lomond button-celery

PDAPI0Z0W0 S1.1G135

Falco mexicanus
prairie falcon

ABNKD06090 S3G536

unknown code...DelistedFalco peregrinus anatum
American peregrine falcon

ABNKD06071 S2G4T337

1B.2Fritillaria liliacea
fragrant fritillary

PMLIL0V0C0 S2.2G238

1B.2Fritillaria pluriflora
adobe-lily

PMLIL0V0F0 S3G339

EndangeredDelistedHaliaeetus leucocephalus
bald eagle

ABNKC10010 S2G540

1B.2Harmonia hallii
Hall's harmonia

PDAST650A0 S2.2G241

1B.2Hemizonia congesta ssp. congesta
seaside tarplant

PDAST4R065 S2S3G5T2T342

1B.2Hesperolinon bicarpellatum
two-carpellate western flax

PDLIN01020 S2.2G243

1B.1Hesperolinon sp. nov. "serpentinum"
Napa western flax

PDLIN010D0 S2.1G244

Hydrochara rickseckeri
Ricksecker's water scavenger beetle

IICOL5V010 S1S2G1G245

Hydroporus leechi
Leech's skyline diving beetle

IICOL55040 S1?G1?46

SCHysterocarpus traski pomo
Russian River tule perch

AFCQK02011 S2G5T247
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State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database

California Department of Fish and Game

Selected Elements by Scientific Name - Calistoga Quadrangle and Surrounding Quadrangles

CDFG or
CNPS

1B.2Juncus luciensis
Santa Lucia dwarf rush

PMJUN013J0 S3G348

Lasionycteris noctivagans
silver-haired bat

AMACC02010 S3S4G549

Lasiurus cinereus
hoary bat

AMACC05030 S4?G550

1B.1EndangeredEndangeredLasthenia burkei
Burke's goldfields

PDAST5L010 S1.1G151

SCLavinia symmetricus navarroensis
Navarro roach

AFCJB19023 S1S2G5T1T252

1B.2Layia septentrionalis
Colusa layia

PDAST5N0F0 S2.2G253

1B.2Leptosiphon jepsonii
Jepson's leptosiphon

PDPLM09140 S2.2G254

4.2Limnanthes floccosa ssp. floccosa
woolly meadowfoam

PDLIM02043 S3.2G4T455

1B.1EndangeredEndangeredLimnanthes vinculans
Sebastopol meadowfoam

PDLIM02090 S2.1G256

Linderiella occidentalis
California linderiella

ICBRA06010 S2S3G357

1B.2Lupinus sericatus
Cobb Mountain lupine

PDFAB2B3J0 S2.2G258

1B.2Microseris paludosa
marsh microseris

PDAST6E0D0 S2.2G259

Myotis thysanodes
fringed myotis

AMACC01090 S4G4G560

1B.1Navarretia leucocephala ssp. bakeri
Baker's navarretia

PDPLM0C0E1 S2.1G4T261

1B.2EndangeredEndangeredNavarretia leucocephala ssp. plieantha
many-flowered navarretia

PDPLM0C0E5 S1.2G4T162

1B.1Navarretia myersii ssp. deminuta
small pincushion navarretia

PDPLM0C0X2 S1.1G1T163

1B.2Navarretia rosulata
Marin County navarretia

PDPLM0C0Z0 S2?G2?64

Northern Vernal Pool CTT44100CA S2.1G265

ThreatenedOncorhynchus mykiss irideus
steelhead - central California coast DPS

AFCHA0209G S2G5T2Q66

1B.3Penstemon newberryi var. sonomensis
Sonoma beardtongue

PDSCR1L483 S1.3G4T167

1B.1ThreatenedEndangeredPlagiobothrys strictus
Calistoga popcorn-flower

PDBOR0V120 S1.1G168

1B.1EndangeredEndangeredPoa napensis
Napa blue grass

PMPOA4Z1R0 S1.1G169

SCProgne subis
purple martin

ABPAU01010 S3G570

SCRana boylii
foothill yellow-legged frog

AAABH01050 S2S3G371
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State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database

California Department of Fish and Game

Selected Elements by Scientific Name - Calistoga Quadrangle and Surrounding Quadrangles

CDFG or
CNPS

SCThreatenedRana draytonii
California red-legged frog

AAABH01022 S2S3G4T2T372

Serpentine Bunchgrass CTT42130CA S2.2G273

1B.1Sidalcea hickmanii ssp. napensis
Napa checkerbloom

PDMAL110A6 S1G174

1B.2Sidalcea oregana ssp. hydrophila
marsh checkerbloom

PDMAL110K2 S2?G5T2?75

1B.1EndangeredEndangeredSidalcea oregana ssp. valida
Kenwood Marsh checkerbloom

PDMAL110K5 S1.1G5T176

1B.2Streptanthus brachiatus ssp. brachiatus
Socrates Mine jewel-flower

PDBRA2G072 S1.2G2T177

1B.2Streptanthus brachiatus ssp. hoffmanii
Freed's jewel-flower

PDBRA2G071 S1.2G2T178

1B.2Streptanthus breweri var. hesperidis
green jewel-flower

PDBRA2G092 S2.2G5T279

Streptanthus morrisonii
Morrison's jewel-flower

PDBRA2G0S0 S2G280

1B.2Streptanthus vernalis
early jewel-flower

PDBRA2G120 S1G181

2.2Stuckenia filiformis
slender-leaved pondweed

PMPOT03090 S1S2G582

EndangeredEndangeredSyncaris pacifica
California freshwater shrimp

ICMAL27010 S1G183

Trachykele hartmani
serpentine cypress wood-boring beetle

IICOLX6010 S1G184

1B.2Trichostema ruygtii
Napa bluecurls

PDLAM220H0 S2G285

1B.1EndangeredTrifolium amoenum
showy rancheria clover

PDFAB40040 S1.1G186

1B.2Trifolium hydrophilum
saline clover

PDFAB400R5 S2.2?G2?87

1B.2Triquetrella californica
coastal triquetrella

NBMUS7S010 S1G188

Valley Needlegrass Grassland CTT42110CA S3.1G189

Vandykea tuberculata
serpentine cypress long-horned beetle

IICOLX7010 S1G190

2.3Viburnum ellipticum
oval-leaved viburnum

PDCPR07080 S2.3G591

Wildflower Field CTT42300CA S2.2G292

Commercial Version -- Dated October 31, 2010 -- Biogeographic Data Branch Page 4

Report Printed on Thursday, November 18, 2010 Information Expires 04/30/2011
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U.S. Fish & Wildlife Service
Sacramento Fish & Wildlife Office

Federal Endangered and Threatened Species that Occur in
or may be Affected by Projects in the

CALISTOGA (517D)
U.S.G.S. 7 1/2 Minute Quad

Database last updated: April 29, 2010
Report Date: November 18, 2010

Listed Species
Invertebrates
Syncaris pacifica-California freshwater shrimp (E)

Fish
Hypomesus transpacificus-delta smelt (T)

Oncorhynchus kisutch-coho salmon - central CA coast (E) (NMFS)

Oncorhynchus mykiss-Central California Coastal steelhead (T) (NMFS)
Central Valley steelhead (T) (NMFS)
Critical habitat, Central California coastal steelhead (X) (NMFS)

Oncorhynchus tshawytscha-California coastal chinook salmon (T) (NMFS)
Central Valley spring-run chinook salmon (T) (NMFS)
winter-run chinook salmon, Sacramento River (E) (NMFS)

Amphibians
Rana draytonii-California red-legged frog (T)

Birds
Strix occidentalis caurina-northern spotted owl (T)

Plants
Astragalus clarianus-Clara Hunt's milk-vetch (E)
Eryngium constancei-Loch Lomond coyote-thistle (=button-celery) (E)
Plagiobothrys strictus-Calistoga allocarya (popcorn-flower) (E)
Poa napensis-Napa bluegrass (E)

Key:
(E) Endangered - Listed as being in danger of extinction.
(T) Threatened - Listed as likely to become endangered within the foreseeable future.
(P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened.
(NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration Fisheries
Service. Consult with them directly about these species.
Critical Habitat - Area essential to the conservation of a species.
(PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed for it.
(C) Candidate - Candidate to become a proposed species.
(V) Vacated by a court order. Not currently in effect. Being reviewed by the Service.
(X) Critical Habitat designated for this species
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 11/16/2010
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES SUMMARY REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS

7CALIFORNIA NEWTA007
7 11 12COMMON ENSATINAA012
7 11WESTERN SPADEFOOTA028

5WHITE-TAILED KITEB111
7NORTHERN HARRIERB114

5 11 13GOLDEN EAGLEB126
7 14CALIFORNIA QUAILB140
7 11BURROWING OWLB269

2 7 11 12 13SPOTTED OWLB270
7LONG-EARED OWLB272
7SHORT-EARED OWLB273
7OLIVE-SIDED FLYCATCHERB309
7PURPLE MARTINB338
7BEWICK'S WRENB368
7LOGGERHEAD SHRIKE 1B410
7HUTTON'S VIREOB417
7YELLOW WARBLERB430
7SPOTTED TOWHEEB483

2 3CALIFORNIA TOWHEEB484
3 7SAVANNAH SPARROWB499

7ORNATE SHREW 1M006
7BROAD-FOOTED MOLEM018
7 12WESTERN RED BATM033
7 11 12TOWNSEND'S BIG-EARED BATM037
7 11 12PALLID BATM038
7 11SAN JOAQUIN POCKET MOUSEM087
7 11CALIFORNIA KANGAROO RATM105
7DEER MOUSEM117

5RINGTAILM152
7 14AMERICAN BADGERM160
7MOUNTAIN LIONM165
7 11 12WESTERN POND TURTLER004

4 12RUBBER BOAR046
12RINGNECK SNAKER048

7GOPHER SNAKER057
7 12CALIFORNIA MOUNTAIN KINGSNAKER059

3 5 7COMMON GARTER SNAKE 1R061
Total Number of Species: 37

1
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
A007 CALIFORNIA NEWT 7

NAPAYearlong
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND3D H H H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D H H H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H

A012 COMMON ENSATINA 7 11 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M M
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong COASTAL OAK WOODLAND5D H H H
Yearlong DOUGLAS-FIR1 M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR3D M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR4D M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong DOUGLAS-FIR5D M M M
Yearlong DOUGLAS-FIR6 M M M
Yearlong REDWOOD1 M M M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD2M H H H
Yearlong REDWOOD2D H H H
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD3M H H H
Yearlong REDWOOD3D H H H
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M H H H
Yearlong REDWOOD4D H H H
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M H H H
Yearlong REDWOOD5D H H H
Yearlong REDWOOD6 H H H

A028 WESTERN SPADEFOOT 7 11
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M

1

Page 6.59 Appendix F

graphics
Rectangle



CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M

B111 WHITE-TAILED KITE 5
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 L H
Yearlong COASTAL OAK WOODLAND2S M H
Yearlong COASTAL OAK WOODLAND2P M H
Yearlong COASTAL OAK WOODLAND2M M M
Yearlong COASTAL OAK WOODLAND2D M L
Yearlong COASTAL OAK WOODLAND3S M M H
Yearlong COASTAL OAK WOODLAND3P M M H
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND3D M M L
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H M
Yearlong COASTAL OAK WOODLAND4D H H L
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H M
Yearlong COASTAL OAK WOODLAND5D H H L
Yearlong REDWOOD1 H
Yearlong REDWOOD2S M M H
Yearlong REDWOOD2P M M H
Yearlong REDWOOD2M M M M

B114 NORTHERN HARRIER 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M
Yearlong COASTAL OAK WOODLAND2S M
Yearlong COASTAL OAK WOODLAND2P M
Yearlong COASTAL OAK WOODLAND3S M

B126 GOLDEN EAGLE 5 11 13
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M H H M
Yearlong COASTAL OAK WOODLAND2D H H L
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H M
Yearlong COASTAL OAK WOODLAND3D H H L
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H M
Yearlong COASTAL OAK WOODLAND4D H H L
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H M
Yearlong COASTAL OAK WOODLAND5D H H L
Yearlong DOUGLAS-FIR1 H H L
Yearlong DOUGLAS-FIR2S H H L
Yearlong DOUGLAS-FIR2P H H L

2
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong DOUGLAS-FIR2M H H L
Yearlong DOUGLAS-FIR2D H H L
Yearlong DOUGLAS-FIR3S H H L
Yearlong DOUGLAS-FIR3P H H L
Yearlong DOUGLAS-FIR4S H H L
Yearlong DOUGLAS-FIR4P H H L
Yearlong DOUGLAS-FIR5S H H L
Yearlong DOUGLAS-FIR5P H H L
Yearlong DOUGLAS-FIR6 H H L
Yearlong REDWOOD1 H H L
Yearlong REDWOOD2S H H L
Yearlong REDWOOD2P H H L
Yearlong REDWOOD2M H H L
Yearlong REDWOOD2D H H L
Yearlong REDWOOD3S H H L
Yearlong REDWOOD3P H H L
Yearlong REDWOOD4S H H L
Yearlong REDWOOD4P H H L
Yearlong REDWOOD5S H H L
Yearlong REDWOOD5P H H L

B140 CALIFORNIA QUAIL 7 14
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M H H H
Yearlong COASTAL OAK WOODLAND2D M M H
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND3D M M H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D M M H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong COASTAL OAK WOODLAND5D M M H
Yearlong DOUGLAS-FIR1 L M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D L M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR3D L M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR4D L M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong DOUGLAS-FIR5D L M M
Yearlong DOUGLAS-FIR6 L M M
Yearlong REDWOOD1 L M M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD2M M M M
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong REDWOOD2D L M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD3M M M M
Yearlong REDWOOD3D L M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D L M M
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M M M M
Yearlong REDWOOD5D L M M
Yearlong REDWOOD6 L M M

B269 BURROWING OWL 7 11
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M M M M

B270 SPOTTED OWL 2 7 11 12 13
NAPAYearlong

Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M M
Yearlong DOUGLAS-FIR4M L M M
Yearlong DOUGLAS-FIR4D L M M
Yearlong DOUGLAS-FIR5S L L M
Yearlong DOUGLAS-FIR5P L L M
Yearlong DOUGLAS-FIR5M H H H
Yearlong DOUGLAS-FIR5D H H H
Yearlong DOUGLAS-FIR6 H H H
Yearlong REDWOOD3M L M M
Yearlong REDWOOD3D L M M
Yearlong REDWOOD4S L L M
Yearlong REDWOOD4P L L M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D H H H
Yearlong REDWOOD5S L L M
Yearlong REDWOOD5P L L M
Yearlong REDWOOD5M H H H
Yearlong REDWOOD5D H H H
Yearlong REDWOOD6 H H H

B272 LONG-EARED OWL 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H
Yearlong COASTAL OAK WOODLAND2S H
Yearlong COASTAL OAK WOODLAND2P H
Yearlong COASTAL OAK WOODLAND2D L M L
Yearlong COASTAL OAK WOODLAND3S L L M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND3M H H M
Yearlong COASTAL OAK WOODLAND3D H H L
Yearlong COASTAL OAK WOODLAND4S L L M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M H H M
Yearlong COASTAL OAK WOODLAND4D H H L
Yearlong COASTAL OAK WOODLAND5S L L M
Yearlong COASTAL OAK WOODLAND5P M M M
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND5M H H M
Yearlong COASTAL OAK WOODLAND5D H H L

B273 SHORT-EARED OWL 7
NAPAYearlong

Winter COASTAL OAK WOODLAND1 M M
Winter COASTAL OAK WOODLAND2S M M
Winter COASTAL OAK WOODLAND2P M M
Winter COASTAL OAK WOODLAND3S M M
Winter COASTAL OAK WOODLAND3P M M
Winter COASTAL OAK WOODLAND4S M M
Winter COASTAL OAK WOODLAND4P M M

B309 OLIVE-SIDED FLYCATCHER 7
NAPASummer

Summer DOUGLAS-FIR1 H
Summer DOUGLAS-FIR2S H
Summer DOUGLAS-FIR2P H
Summer DOUGLAS-FIR2M H
Summer DOUGLAS-FIR2D H
Summer DOUGLAS-FIR3S L L H
Summer DOUGLAS-FIR3P L L H
Summer DOUGLAS-FIR3M L L H
Summer DOUGLAS-FIR3D L L H
Summer DOUGLAS-FIR4S L L H
Summer DOUGLAS-FIR4P L L H
Summer DOUGLAS-FIR4M M M H
Summer DOUGLAS-FIR5S H H H
Summer DOUGLAS-FIR5P H H H
Summer DOUGLAS-FIR5M H H H
Summer DOUGLAS-FIR6 H H H
Summer REDWOOD1 H
Summer REDWOOD2S H
Summer REDWOOD2P H
Summer REDWOOD2M H
Summer REDWOOD2D H
Summer REDWOOD3S H
Summer REDWOOD3P H
Summer REDWOOD3M L H
Summer REDWOOD3D L H
Summer REDWOOD4S L L H
Summer REDWOOD4P L L H
Summer REDWOOD4M M M H
Summer REDWOOD4D M M H
Summer REDWOOD5S H H H
Summer REDWOOD5P H H H
Summer REDWOOD5M H H H
Summer REDWOOD5D H H H
Summer REDWOOD6 H H H

B338 PURPLE MARTIN 7
NAPASummer

Summer COASTAL OAK WOODLAND1 H
Summer COASTAL OAK WOODLAND2S H
Summer COASTAL OAK WOODLAND2P H
Summer COASTAL OAK WOODLAND3S H
Summer COASTAL OAK WOODLAND3P H
Summer COASTAL OAK WOODLAND4S L H
Summer COASTAL OAK WOODLAND4P L H
Summer COASTAL OAK WOODLAND4M L H
Summer COASTAL OAK WOODLAND5S H H M
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Summer COASTAL OAK WOODLAND5P H H M
Summer COASTAL OAK WOODLAND5M H H M
Summer DOUGLAS-FIR4S M L L
Summer DOUGLAS-FIR4P M L L
Summer DOUGLAS-FIR4M M L L
Summer DOUGLAS-FIR5S H L L
Summer DOUGLAS-FIR5P H L L
Summer DOUGLAS-FIR5M H L L
Summer DOUGLAS-FIR6 H L L

B368 BEWICK'S WREN 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M H H H
Yearlong COASTAL OAK WOODLAND2D H H H
Yearlong COASTAL OAK WOODLAND3S H H M
Yearlong COASTAL OAK WOODLAND3P H H M
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND3D H H H
Yearlong COASTAL OAK WOODLAND4S H H M
Yearlong COASTAL OAK WOODLAND4P H H M
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D H H H
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M H
Yearlong COASTAL OAK WOODLAND5D M M H

B410 LOGGERHEAD SHRIKE 1 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M M M H
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M M M H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M M M H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M M M H

B417 HUTTON'S VIREO 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND2S L M H
Yearlong COASTAL OAK WOODLAND2P L M H
Yearlong COASTAL OAK WOODLAND2M M M H
Yearlong COASTAL OAK WOODLAND2D M M H
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M M H H
Yearlong COASTAL OAK WOODLAND3D L M H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D M M H
Yearlong COASTAL OAK WOODLAND5S H H H
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong COASTAL OAK WOODLAND5D M M H
Yearlong DOUGLAS-FIR4S M M
Yearlong DOUGLAS-FIR4P M M
Yearlong DOUGLAS-FIR4M M M
Yearlong DOUGLAS-FIR5S M M
Yearlong DOUGLAS-FIR5P M M
Yearlong DOUGLAS-FIR5M M M
Yearlong DOUGLAS-FIR6 M M
Yearlong REDWOOD4S M M
Yearlong REDWOOD4P M M
Yearlong REDWOOD4M M M
Yearlong REDWOOD5S M M
Yearlong REDWOOD5P M M
Yearlong REDWOOD5M M M
Yearlong REDWOOD6 M M

B430 YELLOW WARBLER 7
NAPASummer

Summer COASTAL OAK WOODLAND2S M H
Summer COASTAL OAK WOODLAND2P L M H
Summer COASTAL OAK WOODLAND2M L M H
Summer COASTAL OAK WOODLAND2D L M H
Summer COASTAL OAK WOODLAND3S M H
Summer COASTAL OAK WOODLAND3P L M H
Summer COASTAL OAK WOODLAND3M L M H
Summer COASTAL OAK WOODLAND3D M H
Summer COASTAL OAK WOODLAND4S L M H
Summer COASTAL OAK WOODLAND4P L M H
Summer COASTAL OAK WOODLAND4M M H
Summer COASTAL OAK WOODLAND4D M H
Summer COASTAL OAK WOODLAND5S L M H
Summer COASTAL OAK WOODLAND5P L M H
Summer COASTAL OAK WOODLAND5M M H
Summer COASTAL OAK WOODLAND5D M H

B483 SPOTTED TOWHEE 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P M H H
Yearlong COASTAL OAK WOODLAND2M L M M
Yearlong COASTAL OAK WOODLAND3S M H H
Yearlong COASTAL OAK WOODLAND3P M H H
Yearlong COASTAL OAK WOODLAND3M L M M
Yearlong COASTAL OAK WOODLAND4S H H
Yearlong COASTAL OAK WOODLAND4P M H
Yearlong COASTAL OAK WOODLAND4M L H
Yearlong COASTAL OAK WOODLAND5S H H
Yearlong COASTAL OAK WOODLAND5P M H
Yearlong COASTAL OAK WOODLAND5M L H
Yearlong DOUGLAS-FIR1 L L M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR4S M M
Yearlong DOUGLAS-FIR4P M M
Yearlong DOUGLAS-FIR5S M M
Yearlong DOUGLAS-FIR5P M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong REDWOOD1 L L M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD4S M M
Yearlong REDWOOD5S M M

B484 CALIFORNIA TOWHEE 2 3
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P L L M
Yearlong COASTAL OAK WOODLAND4S L L M
Yearlong COASTAL OAK WOODLAND5S L L M

B499 SAVANNAH SPARROW 3 7
NAPAYearlong

Winter COASTAL OAK WOODLAND1 M H
Winter COASTAL OAK WOODLAND2S M H
Winter COASTAL OAK WOODLAND3S M H
Winter COASTAL OAK WOODLAND4S M H
Winter COASTAL OAK WOODLAND5S M H

M006 ORNATE SHREW 1 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M M

M018 BROAD-FOOTED MOLE 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M

M033 WESTERN RED BAT 7 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M
Yearlong COASTAL OAK WOODLAND2S M
Yearlong COASTAL OAK WOODLAND2P M
Yearlong COASTAL OAK WOODLAND2M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND3D M M L
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M L
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M L
Summer DOUGLAS-FIR1 M
Summer DOUGLAS-FIR2S M
Summer DOUGLAS-FIR2P M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Summer DOUGLAS-FIR2M M
Summer DOUGLAS-FIR3S M M M
Summer DOUGLAS-FIR3P M M M
Summer DOUGLAS-FIR3M M M M
Summer DOUGLAS-FIR3D M M L
Summer DOUGLAS-FIR4S M M M
Summer DOUGLAS-FIR4P M M M
Summer DOUGLAS-FIR4M M M M
Summer DOUGLAS-FIR4D M M L
Summer DOUGLAS-FIR5S M M M
Summer DOUGLAS-FIR5P M M M
Summer DOUGLAS-FIR5M M M M
Summer DOUGLAS-FIR5D M M L
Summer DOUGLAS-FIR6 M M L

M037 TOWNSEND'S BIG-EARED BAT 7 11 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong DOUGLAS-FIR4S M
Yearlong DOUGLAS-FIR4P M
Yearlong DOUGLAS-FIR5S M
Yearlong DOUGLAS-FIR5P M

M038 PALLID BAT 7 11 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M H
Yearlong COASTAL OAK WOODLAND2S M M H
Yearlong COASTAL OAK WOODLAND2P M M H
Yearlong COASTAL OAK WOODLAND2M M M H
Yearlong COASTAL OAK WOODLAND2D M M H
Yearlong COASTAL OAK WOODLAND3S M M H
Yearlong COASTAL OAK WOODLAND3P M M H
Yearlong COASTAL OAK WOODLAND3M M M H
Yearlong COASTAL OAK WOODLAND3D M M H
Yearlong COASTAL OAK WOODLAND4S M M H
Yearlong COASTAL OAK WOODLAND4P M M H
Yearlong COASTAL OAK WOODLAND4M M M H
Yearlong COASTAL OAK WOODLAND4D M M M
Yearlong COASTAL OAK WOODLAND5S M M H
Yearlong COASTAL OAK WOODLAND5P M M H
Yearlong COASTAL OAK WOODLAND5M M M H
Yearlong COASTAL OAK WOODLAND5D M M M

M087 SAN JOAQUIN POCKET MOUSE 7 11
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND5S M M M

M105 CALIFORNIA KANGAROO RAT 7 11
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M

M117 DEER MOUSE 7
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR3D M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR4D M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong REDWOOD1 H H H
Yearlong REDWOOD2S H H H
Yearlong REDWOOD2P H H H
Yearlong REDWOOD2M H H H
Yearlong REDWOOD2D M M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD3M M M M
Yearlong REDWOOD3D M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D M M M

M152 RINGTAIL 5
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 L L M
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M H H M
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong DOUGLAS-FIR1 L L M
Yearlong DOUGLAS-FIR2S H H H
Yearlong DOUGLAS-FIR2P H H H
Yearlong DOUGLAS-FIR2M H H M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S H H H
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong DOUGLAS-FIR3P H H H
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR4S H H H
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD2M M M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD5S M M M

M160 AMERICAN BADGER 7 14
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S M M M

M165 MOUNTAIN LION 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3P L L M
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND3D M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M M
Yearlong COASTAL OAK WOODLAND5S L L M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M M
Yearlong DOUGLAS-FIR2S M M H
Yearlong DOUGLAS-FIR2P H H H
Yearlong DOUGLAS-FIR2M H H M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M H
Yearlong DOUGLAS-FIR3P H H H
Yearlong DOUGLAS-FIR3M H H M
Yearlong DOUGLAS-FIR3D M M L
Yearlong DOUGLAS-FIR4S M M H
Yearlong DOUGLAS-FIR4P H H H
Yearlong DOUGLAS-FIR4M M M L
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M L
Yearlong DOUGLAS-FIR6 M M L
Yearlong REDWOOD2S M M H
Yearlong REDWOOD2P H H H
Yearlong REDWOOD2M M M M
Yearlong REDWOOD3S M M H
Yearlong REDWOOD3P H H H
Yearlong REDWOOD3M M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M L

R004 WESTERN POND TURTLE 7 11 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M M M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND3D H H H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D H H H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong COASTAL OAK WOODLAND5D H H H

R046 RUBBER BOA 4 12
NAPAYearlong

Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M H H H
Yearlong DOUGLAS-FIR3D H H H
Yearlong DOUGLAS-FIR4S H H H
Yearlong DOUGLAS-FIR4P H H H
Yearlong DOUGLAS-FIR4M H H H
Yearlong DOUGLAS-FIR4D H H H
Yearlong DOUGLAS-FIR5S H H H
Yearlong DOUGLAS-FIR5P H H H
Yearlong DOUGLAS-FIR5M H H H
Yearlong DOUGLAS-FIR5D H H H
Yearlong DOUGLAS-FIR6 H H H
Yearlong REDWOOD3M M M M
Yearlong REDWOOD3D M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D M M M
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M M M M
Yearlong REDWOOD5D M M M
Yearlong REDWOOD6 M M M

R048 RINGNECK SNAKE 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M M L L
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M

R057 GOPHER SNAKE 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong DOUGLAS-FIR1 M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M

R059 CALIFORNIA MOUNTAIN KINGSNAKE 7 12
NAPAYearlong

Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR3D M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR4D M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong DOUGLAS-FIR5D M M M
Yearlong DOUGLAS-FIR6 M M M
Yearlong REDWOOD3M M M M
Yearlong REDWOOD3D M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D M M M
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M M M M
Yearlong REDWOOD5D M M M
Yearlong REDWOOD6 M M M

R061 COMMON GARTER SNAKE 1 3 5 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND3D M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M M
Yearlong DOUGLAS-FIR1 M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong DOUGLAS-FIR6 M M M
Yearlong REDWOOD1 M M M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD2M M M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD3M M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M M M M

Total Number of Species: 37

14
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Jasud Estates THP/Conversion 6.73.0 1 
(2011 NSO Update) 

Forest Ecosystem Management, PLLC 
PO Box 455; Potomac, MT 59823 

(406) 490-7427 * cptown@blackfoot.net 
 
 

 
 April 11, 2012 
 
Jessica Griggs 
 
RE:  Jasud Northern Spotted Owl Information 
 
Jessica, 
 
I am submitting changes to the 2011 northern spotted owl information for the Jasud 
Property per your request.  The changes include: 
 
1. Page 5 – Road Use:  Added in second bullet regarding use of driveway.   
 
2. Page 5 & 6 – Format change per request of Bob Motroni, CalFire, Sacramento 
 
3. Page 5 & 6 – 1) b) added language from Appendix A 
 
4. Page 6 – Added section 6) from Appendix A 
 
5. Page 7 – Added Miscellaneous NSO Issues regarding helicopter logging and control 

over neighboring properties. 
 
This does not include the updated 2012-survey data/protocol as the surveys are on-
going.  If you have any questions, please feel free to contact me. 
 
 Sincerely, 
 
 Emailed on 4/11/12 
 
 Pamela Town 
 Consulting Wildlife Biologist 
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Jasud Estates THP/Conversion  6.73.1 2 
(2011 NSO Update) 

Forest Ecosystem Management, PLLC 
PO Box 455; Potomac, MT 59823 

(406) 490-7427 * cptown@blackfoot.net 
 
 
 October 18, 2011 
 
 
 
Scott Butler, RPF 
Environmental Resources Management 
889 Highway 20-26 
Ontario, OR 97914 
 
 

2011 Update of Northern Spotted Owl Information  
 

Timber Harvest Plan: Jasud Estate THP (new plan)  
   
USFWS Technical Request Number:  None 
 
   
Scott, 
 
Per your request, I have updated the northern spotted owl information for the Jasud 
Estate THP.  This includes primarily the addition of the 15MAR11 - Attachment A (2011 
Revision of the northern spotted owl take avoidance analysis and guidance for California 
Coast Forest District), a current NSO CNDDB Database, and the 2011 survey 
information.  The habitat maps submitted in November 2010 are still accurate and do not 
need to be re-done. 
 
If you have any questions, please contact me at the above address/email. 
 
 
 Sincerely, 
 
  
 
 Pamela J. Town 
 Consulting Wildlife Biologist  
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Jasud Estates THP/Conversion  6.73.2 3 
(2011 NSO Update) 

Scenario 4:  Avoidance of Disturbance and Direct Take 
Through Habitat Retention – Information updated for 2011 Season 

 
A. Suitable habitat within some or all harvest units?  Yes 

 
B. Protocol surveys detect NSO and/or historic activity centers within 0.7 miles 

of timber operations?  
 

Yes – NAP007 detected through survey effort. 
 

C. All habitat and operational conditions shall be followed for each activity 
center. 

 
1) Habitat conditions that avoid take 
 

Take Avoidance Analysis – Coast (included) – within redwood region 
 

2) Operational conditions that avoid take  
 

Protocol surveys and monitoring efforts will be completed in years prior to 
harvest activities.  The closest known northern spotted owl is NAP007 
and is located further than ¼ mile from property boundary.  
 

 
Take Avoidance Analysis – Coast 

Information Updated with 2011 survey data (includes new Attachment #A Recommendations) 
 

I. Accuracy of NSO activity center location and status 
 
Location   

• Confirm plotted activity centers  
 CDFG CNDDB Spotted Owl Database - {Attachment #1}. 
 Data from adjacent landowners:  Due to timber market and primarily private 

property surrounding Jasud Estate THP, no other recent NSO surveys in the 
area are known.  

 Recent Surveys:  Survey efforts on Jasud Estates began in 2010; however, 
NAP007, which has one activity center approximately 1,470’ from the 
property boundary has been monitored yearly since the late 1990s.  Surveys 
in 2011 detected a pair within each of the two activity centers. 

• Document deviations from CDFG locations:  None noted.   
• Update habitat analysis maps: Habitat maps were submitted under 22NOV10 

NSO report and are still accurate.   
  

 Status 
• Valid Site including occupancy and reproductive status 

 NAP007:  2011 Pair with undetermined nesting status 
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Jasud Estates THP/Conversion  6.73.3 4 
(2011 NSO Update) 

II. Survey Effort 
 
1) Coverage of Suitable NSO Habitat Out to 0.7 miles:   Jasud Estates is surrounded 

with a mix of suitable and unsuitable NSO habitat.  The unsuitable habitat is 
agricultural land, residential houses and openings, and grassy openings. The area 
around Jasud Estates is private property with limited access (gated property).  
NAP007 has two known activity centers with survey stations along Diamond 
Mountain Road detecting the owls within their activity centers (located on private 
property).  The Jasud Estates falls within ½ mile of the activity centers; therefore, 
monitoring NAP007 is sufficient to assure suitable coverage. 

 
2) Protocol Surveys:  See Attachment #2. 
 
III. Habitat 

 
1) Typing 
 

• Verify Habitat Typing:  Pam Town, Consulting Wildlife Biologist, completed habitat 
typing using aerial photos and old habitat maps.  Due to RPFs familiarity with the 
property, he reviewed accuracy of habitat maps. 

 
• Changes to Typing:  Habitat acres, pre & post harvest is included within the 

22NOV10 NSO report and has not changed. Habitat maps were completed prior 
to the Feb. 2010 changes and therefore contain habitat acres to 1.3 miles for 
both activity centers for NAP007.  As this is in excess of the new requirements, 
new maps are not being completed. 

 
• Post Harvest Typing:  Habitat acres, pre and post harvest is included within the 

22NOV10 NSO report and has not changed.  Habitat maps were completed prior 
to the Feb. 2010 changes and therefore contain habitat acres to 1.3 miles for 
both activity centers for NAP007.  As this is in excess of the new requirements, 
new maps are not being completed.  

 
2) Definitions 
 

• Nesting/Roosting Habitat:  Forested habitat that supports successful nesting and 
associated roosting behavior by NSOs.  Habitat with >60% canopy cover of trees 
that are >11” dbh, and have a basal area >100 square feet per acre of trees >11” 
dbh.  Trees may be conifer of hardwoods. 

 
• Foraging Habitat:  Forested habitat that contains >40% canopy cover of trees 

that are >11” dbh and have a basal area >75 square feet per acre of trees >11” 
dbh.  Trees may be conifer of hardwood. 

 
3) Quantities (Attachment A dated 15MAR11): 
 

• Core Area Habitat Protection (100 acres):  Once an AC has been accurately 
mapped, a 100-acre Core Area polygon must be identified that contains the 
highest quality habitat (typically nesting/roosting) located contiguous with the 
activity center.  No harvest will occur within this Core Area Habitat.  Core area 
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Jasud Estates THP/Conversion 6.73.4 5 
(2011 NSO Update) 

habitat delineation has not changed from the 22NOV10 NSO report and includes 
the nesting/roosting habitat that connects both activity centers. 

 
• Within 0.7-mile radius of an Activity Center:  Retain at least 500 acres of 

suitable northern spotted owl habitat as follows:     
 Retain 200 acres of nesting/roosting habitat within a 0.7 mile radius of the 

activity center consisting of: 
 100 acres of the 200 acres of nesting/roosting habitat retained should be 

contiguous, or contiguous as possible with the activity center.  
 An additional 100 acres of nesting/roosting habitat within the 0.7 mile 

radius: 
 If the second 100 acres of nesting/roosting habitat is also contiguous 

with the activity center, or within the same drainage, operations 
should retain a minimum of 66% of the pre-harvest basal area per 
acre of trees at least 11” dbh. 

 If the remaining 100 acres of nesting/roosting habitat is not contiguous 
with the activity center, retain at least nesting/roosting habitat. 

 Retain at least 300 acres of suitable NSO habitat, post-harvest, of at least 
foraging quality. 

 Remove no more than 1/3 of the remaining suitable habitat in excess of 500 
acres within 0.7 miles of an activity center during the life of the timber 
operations. 

 
The topography for the THP/conversion is the hilltop with gentle slopes and is 

contiguous with an existing opening that also contains residential houses. 
 

• Road Use:  To avoid take of NSO from noise disturbances, road use within ¼ mile 
of a NSO activity center during the breeding season is prohibited until July 10th: 

 Diamond Mountain Road is located within ¼ mile of one of the activity 
centers of NAP007 (AC #2).  Diamond Mountain Road is a County Road 
that is used year-round and therefore not subject to seasonal restrictions.   

 The driveway to the Jasud Property is located within ¼ mile of one of the 
activity centers of NAP007 (AC #1).  The driveway is used year-round by 
more than one landowner (access for Jasud and neighboring property) 
and therefore not subject to seasonal restrictions.    

 
• Seasonal Restrictions within ¼ mile:  A ¼ mile seasonal restrictions on timber 

operations (except for road use after July 9th) applies to every known NSO 
activity center during the breeding season, unless it is determined via a site 
monitoring visit, “Activity Center Search” (2011 NSO Protocol), that NSOs are not 
nesting, or nesting failure has occurred.  If it cannot be determined whether 
NSOs are nesting, or nesting failure cannot be determined, the ¼ mile seasonal 
restriction stays in effect for timber operations until after July 31st.   Jasud Estates 
is located further than ¼ mile from the activity centers. 

 
1) Within the 100-acre Core Area polygon of a NSO AC: 

a) Outside the breeding season, limited timber operations may be 
conducted, provided no trees >11” dbh are cut or removed by the 
operations, and no logs are yarded through the Core Area. 

b) During the NSO breeding season, timber operations (including use of 
roads before July 9th) are not allowed within the 100-acre Core Acre 
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polygon, except as allowed in Road Use listed above and subsections 4 
and 5, below. 

 
2) Timber Operations outside the 100-acre Core Area polygon, but within ¼ mile 

of an NSO AC: 
a) Outside the breeding season, timber operations may be conducted. 
b) During the breeding season, no timber operations should proceed unless 

protocol surveys do not detect nesting NSOs. 
 

3) For all NSO AC, prior to May 15th (until the required May 15 or later survey is 
completed): 
a) Timber operations (except helicopter yarding or staging) may be 

conducted only on those THP areas >.25 miles from the AC. 
b) Helicopter yarding and staging may occur only on those THP areas >.5 

miles from the AC. 
 

4) For NSO AC where reproductive status has been determined to be non-
nesting or failed nesting: 
a) Limited timber operations may be conducted within the 100-acre Core 

Area polygon of the AC provided no trees >11” dbh are cut or removed by 
the operations, and no logs are yarded through the Core Area. 

b) Full timber operations, including helicopter yarding and staging, may be 
conducted within ¼ mile but not within the 100-acre Core Area polygon of 
the AC. 

 
5) For NSO AC, where reproductive status has been determined to be nesting: 

a) For Activity Centers where fledging status has not been determined, 
timber operations may be conducted only on those THP areas that are 
>0.25 mile from the Activity Center until the end of the breeding season. 

b) Helicopter yarding and staging may occur only on those THP areas >0.5 
miles from the Activity Center. 

 
6) For NSO Activity Centers, where fledging status has been determined (either 

nest failure or fledglings have left the Core Area). 
a) Full timber operations, including helicopter yarding and staging, may be 

conducted within 0.25 mile but not within the 100-acre core polygon of the 
Activity Center.  Helicopter fly-overs shall not occur within 1,000 feet of 
the Activity Center. 

b) Limited timber operations (road use and maintenance, map point work, 
use of existing skid roads, tail-hold placements and loading) may be 
conducted within the 100-acre core polygon of the Activity Center, 
provided no trees >11”DBH are removed by the operations and no logs 
are yarded through the Core Area. 

 
7) For any NSO AC, regardless of reproductive status: 

a) If NSO moves to a new location (>1000’ from the historic AC) and 
reproductive behavior is confirmed at the new site, request TA to 
evaluate the status of the historical AC. 

 
Jasuds Estates is located outside the 100-acre core area habitat and further than ¼ mile 

from a NSO activity center. 
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4)  Priority Ranking of Habitat Retention Acres (Attachment #A dated 15MAR11): 
 

• Tree Species Composition:  Redwood or mixed conifer stands should be selected 
over hardwood dominated stands. 

• Abiotic Considerations: 
 Distance to nest:  Nesting/Roosting and Foraging habitat closest to identified 

nest trees, or roosting trees if no nest trees identified.   
• Contiguity: Nesting/Roosting habitat within the 0.7 mile radius should be as 

contiguous as possible; and minimize fragmentation of foraging habitat as much 
as possible. 

• Slope Position:  Habitat located on the lower 1/3 of slopes provide optimal 
microclimate conditions and an increased potential for intermittent or year-round 
water sources. 

• Aspect:  Habitats located on northerly aspects provide optimal vegetation 
composition and cooler site conditions. 

• Elevation:  Habitat should be at elevations of less than 6,000’.  The entire THP is 
below 6,000’ above mean sea level. 

 
5)   Size and Shape of Habitat Patch 
 
• Narrow strips of habitat (100m or less) including WLPZ strips, retention areas 

between clearcuts, or narrow corridors may contain the characteristics of 
nesting/roosting habitat; however, when surrounded by unsuitable or low quality 
habitats, they function as foraging habitat at best. 
    

TA Letter   
 
No TAs have been obtained from USFWS. 
 
Miscellaneous Northern Spotted Owl Issues 
 

♦ Helicopter logging is not proposed for this THP. 
♦ This THP is a limited property ownership within a larger landscape; therefore, the 

landowner has no control over neighboring properties nor deficiencies in 
northern spotted owl habitat requirements that are not within their ownership. 
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Version Date: 51271201 0 Report ~ e n e r k o n  ~ z e :  10/1812011 

California Department of Fish and Game 
Spotted Owl Database Management System 

List of all sections selected and searched with located territories, by section. A blank value indicates no territory found. 

NAP0007 NAP 

u 

NAP0001 NAP 

NAP0001 NAP 

NAP001 3 NAP 

NAP0007 NAP 
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Version Date: 51271201 0 Report Generation Date: 1011 81201 1 

1 OF 1 
California Department of Fish and Game 

Spotted Owl Database Management System 

Summary data for each located spotted owl territory. 

+ Year Terr. NestlYng 
Twn ' Rng Sect 114 1/16 1/64 Owner Type Owner Verified Known 

08N 06W 17 SE SE SE C A CPR 2005 - P 2002 - 2002 

08N 07W 14 SE NW NW PVT 1994 - T 
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Attachment #2 - Northern Spotted Owl History 

NSO Protocol Review 

Protocol Followed 201 1: 201 1 Protocol for Surveying Proposed Management Activity that may impact NSOs. Property within !4 mile of 
known NSO activity center. Locate and monitor NSO within !4 mile. 
Pratocol Followed 2010: 1992 Revised Protocol for Surveying Proposed Management Activities that may impact NSOs. 

10 - Minute Point Count Survey Used in all years 
Tape or Digital Recording Used in all years 

Barred Owls Detected: None 
Years Northern Spotted Owls were Detected: 2009 - 201 1 (NAP007 monitored yearly since late 1990s) 
Other Species Detected: Nighthawk 

A. Survey Stations % to !4 mile apart: Yes 

B. 1992 Protocol: 2 Surveys Completed prior to 30JUN: NIA - monitor NAP007 
C. 20 1 1 Protocol: 4 Surveys Completed prior to 30JUN: NIA - monitor NAP007 

D. Minimum of 1 Survey Completed after 1 SMAY: NIA - monitor NAP007 

E. 1992 Protocol: 5 Days between Surveys: Yes 
F. 201 1 Protocol: 7 Days between Surveys: Yes 

G. 1992 Protocol: Surveys completed between 15MAR - 3 1AUG: No 
H. 201 1 Protocol: Surveys completed between OlMAR - 3 1 JUL: No 

+ Surveys in February of both years detected known northern spotted owls. 

I. Surveys Between Sunset and Sunrise: Yes, due to lack of access to activity centers, surveys tried to detect owls close to sunset, prior to owls 
foraging. 

J. Daytime follow-up within 48 hours if NSO Detected: No 

Jasud Estates THP 
Page 6.73.10 Appendix F
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Attachment #2 - Northern Spotted Owl History 

> Due to private property and no trespassing signs the owls could not be moused. Activity Centers are based upon a historic nest site (owls 
detected in the same general area in years following nest site location), and where the NSOs are located close to sunset, prior to when 
expected to be out hunting and where located on different days. 

K. Daytime Visit of Activity Center: No, not possible due to private property and no trespassing signs. 

L. 1992 Protocol: Survey Coverage to 1.3 miles of Harvest Boundary: No 
M. 201 1 Protocol: Survey Coverage to 0.7 miles of Harvest Boundary: No 

Jasud Estates falls within !4 mile of known northern spotted owl activity center. 

Jasud Estates THP 
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1 NSO Survey stations ; Jasud Estate 
Sec. 18 T8N, R6W MDB&M 

I NSO AC: )( 
112 Mile from AC: - - - 1 Property Boundary:- - , THP Boundary: Tc, 
NSO Survey Station: 

Datausewbjectlolicen8e. 

0 2006 Daomwr. Top0 U W  6.0. 

Map Date: October 201 1 I 
I 

Scab1:12,aOO 

I*- : 1 
I" = 1.000.0 R Data Zoom 14-1 
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Forest Ecosystem Management, PLLC 
3904 North Cable Road; Anaconda, MT 5971 1 

(406) 490-7427 * cptown@rfwave.net 

November 22,201 0 

Scott Butler, RPF 
Environmental Resources Management 
889 Highway 20-26 
Ontario, OR 97914 

Northern Spotted Owl Take Avoidance 

Timber Harvest Plan: Jasud Estate THP (New Plan) 

USFWS Technical Request Number: None 

Seecial Notes: 

1. This THP abides by California Forest Practice Rule 14 CCR 919.9(e) Scenario 4: 
Avoidance of Disturbance and Direct Take through Habitat Retention 

2. The NSO paperwork being submitted is for plan approval. No timber operations 
shall occur until such time as a current years NSO survey (following the 
appropriate NSO survey protocol) has been completed, the results have been 
provided to the appropriate agency, and the results of a take avoidance 
determinations have been incorporated into the plan. 

Scott, 

Attached you will find the necessary paperwork for northern spotted owl take avoidance 
for the Jasud Estate ConversionflHP. The paperwork is being submitted using CAL 
FIRE'S Suggestions for Placement of Information in the THPs Pertaining to NSOs, and 
each section indicates where within the plan the information should go or you can use 
this package as a single document pertaining to NSO information only. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) Page 6.74 Appendix F
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A summary of the locationlsilvicultural prescription for the property is included, please 
contact me if any of the information is incorrect as the NSO take avoidance is based on 
this information. 

9THP Name: Jasud Estates THP 
>Legal Description: Portions of Section 18 T08N, R06W MDB&M 
>County: Napa County 
>Property Ownership: 38 acres 
9SilviculturelAcres: Vineyard Conversion on approximately 15 acres. 
>Vineyard Development: 4 separate units/blocks 
>Slopes: 0% - 34%, ridge tops 
>Aspect: Gentle East facing slopes 
9 Existing Vegetation: Douglas-fir wlscattered redwoods and oaks. 

According to the CNDDB Spotted Owl Viewer dated Nov. 11, 2010 and Theodore 
Wooster's, Consulting Wildlife Biologist, monitoring efforts, there is one northern spotted 
owl territory within 1.3 miles of the THP boundary (NAP007). This territory has two 
activity centers. A summary of the protection measures for this THP includes: 

No harvesting will occur until NAP007 is detectedllocated within their historic 
activity center within the year of planned harvest activities. The owl's activity 
center is located on private property; therefore, daytime monitoring of the owl 
may not be possible due to access issues. If the owl is not detected within their 
historic activity centers, the property must be surveyed according to the current 
acceptable NSO protocol. 

No harvest operations other than the use of existing roads will occur within 1,000' 
of the activity centers of NAP007. The activity centers for NAP007 are further 
than 1,080' from the THP boundary (1,472' from AC #I); therefore, at this 
time harvest restrictions do not apply to this THP. However, if the activity 
center moves within 1,000' of the property boundary, harvest restrictions 
may be applied. 

Seasonal Restrictions: No operations from Feb. 1 to July 30 within "/4 mile of the 
activity centers of NAP007, except on the use of existing roads. The activity 
centers for NAP007 are further than % mile from the THP boundary (1,472' - 
AC #I); therefore, at this time, no seasonal restrictions apply. However, if 
the activity center moves within % mile of the property boundary, seasonal 
restrictions may be applied. 

A portion of the Jasud Estates property falls within the 100-acre critical core 
nestinglroosting habitat for NAP007 Activity Center #I. This piece is located 
outside this THP but is within the Jasud Property Boundary. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Northern spotted owl territories within 0.7 miles of Jasud Estates THP. 

o There is greater than 500 acres of suitable northern spotted owl habitat 
within 0.7 miles of NAP007, including over 200 acres of nestinglroosting 
post harvest. 

Northern spotted owl territories within 1.3 miles of Jasud Estates THP. 

o There is greater than 1,336 acres of suitable NSO habitat within 1.3 miles 
of NAP007 post harvest. 

This northern spotted owl Take Avoidance is for plan approval only. No timber 
operations shall occur until such time as a current years NSO survey (following the 
appropriate NSO survey protocol) has been completed, the results have been provided 
to the appropriate agency, and the results of a take avoidance determinations have been 
incorporated into the plan. 

If you have any questions, please contact me at the above addresslemail. 

Pamela J. Town 
Consulting Wildlife Biologist 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Timber Harvest Plan - Section #2 - Item #32 

1. Identify i f  the plan is in  the range of the NSO. 

The Jasud Estates THP is located within the range of the NSO. There is one known 
NSO territory (NAP007) within 1.3 miles of the property boundary. Monitoring efforts 
have found NAP007 has been an activity territory since first being discovered in 
1989. This territory has two activity centers, with the closest activity center (AC # I )  
located approximately 1,472' from the Jasud Estates property boundary. 

Portions of the Jasud Estates THP have suitable northern spotted owl habitat prior to 
harvest operations. 

2. Identify how plan will comply with 14 CCR 919.9. 
--- ------- ------ 

------- 

The Jasud Estates THP will comply with 14 CCR 91 9.9(e) using Scenario #4. 

3. Clarify how the plan complies with the respective Scenario. 

Scenario #4: Avoidance of Disturbance and Direct Take Through Habitat Retention: 

A. Suitable habitat within some or all harvest units? Yes, some 

B. Protocol surveys detect NSO and/or historic activity centers within 1.3 miles 
of timber operations? 

Yes - NAP007 detected through historic and current survey efforts. 

C. All habitat and operational conditions shall be followed for each activity 
center. 

1) Habitat conditions that avoid take 

Take Avoidance Analysis - Coast (included) - within redwood region 

2) Operational conditions that avoid take 
- - - - - - - - - - - 

- - - - - - - - - 

The Jasud Estates THP has units that do containing suitable NSO habitat 
and units that do not contain suitable NSO habitat, but are within l/z mile 
of suitable habitat. Protocol surveys and monitoring efforts will be 
completed in years prior to harvest activities. 

Jasud Estates TE-IP 
(NSO Take Avoidance for Plan Approval) 
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Take Avoidance Analysis - Coast 

Accuracy of NSO activity center location and status 

1) Location 
Confirm plotted activity centers 
*:* CDFG CNDDB Spotted Owl Database (version 5/27/10 - run date 1111 1110) 

{NSO package - Attachment #I). 
*:* Data from adjacent landowners: Due to timber market and primarily private 

property surrounding Jasud Estates THP, no other recent NSO surveys in 
the area are known. Theodore Wooster, Consulting Wildlife Biologist, 
monitors NAP007 yearly. 

*:* Recent Surveys: Survey efforts in 2009 and 2010 detected NAP007 within 
both of their activity centers. 

Document deviations from CDFG locations: AC #1 is within the CDFG mapped 
location and was active in 201 0 {NSO package - Attachment #1, page 6). 
The NSOs are also often (2009 & 201 0) detected within AC #2 which is 
located over 1,000' from AC # l .  

Update habitat analysis maps: Habitat maps are being submitted with the THP. 

2J Status 
Valid Site including occupancy and reproductive status 
*:* NAPOO7: 2010 unknown nesting status of a Pair with two Activity Centers 

II. Survey Effort 

1) Coverase of NestinaIRoostina Out to 0.7 miles: The nestinglroosting habitat within 
0.7 miles of the Jasud Estates THP {NSO package - Attachment #3) is located along 
Diamond Mountain Road. The activity centers for NAP007 also falls within this area. 
Monitoring efforts for NAP007 have occurred each year since the territory was 
detected in 1989. Each year the territory has been found active. The Jasud Estates 
THP is within '/z mile of the NAP007 AC # I  {NSO package - Attachment #6) and a 
portion is within % mile of the NAP007 AC#2. Both activity centers were active in 
201 0. Protocol surveys state "where known spotted owl sites exist within the survey 
area, surveys should first begin at these site centers. Once the spotted owl site 
status (per your management need) for the year is known, habitat within a 0.5-mile 
radius of the site center can be excluded from further surveying for the remainder of 
the season. (page 8 - 201 0 Northern Spotted Owl Survey Protocol). 

Additional survey coverage out to 0.7 miles is not possible due to private property 
and lack of access. 

Jasud Estates TNP 
(NSO Take Avoidance for Plan Approval) 
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2) Protocol Survevs: 

Protocol Used: 2010 Northern Spotted Owl Survey Protocol 
Barred Owls Detected: None 
Northern Spotted Owls Detected: 1 territory (NAP007) 
Other Owl Species Detected: None 
Surveys According to Protocol 

Calling Method Electronic Device - Yes 
2 Year Protocol (min. 6 visits per year) - No, owl detected (2009 & 2010) 
Daytime Surveys - Mr. Wooster familiar with Jasud Estates 
Ten Minutes (+5 if Barred) - NSOs detected 
Surveys Stations % to W mile apart - Yes 
Minimum of 10 days between visits - Yes 
Minimum of 3 visits by June 3oth - Yes 
Surveys completed between 01 MAR - 31 AUG - 1 early season survey (Feb) 

However NSO detected 
Surveys between sunset & sunrise - Yes 

Date 

03FEB10 
27MAR10 
17APR10 

3) Dav'iime Follow up Visits within 48 hours of NSO Detection: 

NAP007 was detected within their historic activity centers (known nest site at AC #1 
and where pair found over numerous years at AC #2). Both activity centers are on 
private property with limited access permitted. 

1) See NSO database for previous years survey information 
2) NSO Package - Attachment #6 for Survey Stations 
3) To save paper, field forms summarized above. 

Survev Station 

Near AC #2 
Near AC #2 
Near AC #2 
Near AC #1 

Ill. Habitat 

Verify Habitat Typing: Pam Town, Consulting Wildlife Biologist, completed habitat 
typing using aerial photos and old habitat maps. Theodore Wooster was 
consulted regarding habitat type accuracy as he is very familiar with the area. 
Scott Butler, RPF, also reviewed the maps, particularly the Jasud Estates 
Ownership for accuracy. 

Survey Time 

1801 - 1815 
1950 - 1959 
1936 - 2010 
201 7 - 2027 

Changes to Typing: Habitat acres, pre & post harvest is below. Habitat maps are 
being submitted (Nov. 2010 maps). The Jasud Estates THP will be removing 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 

Owl Response 

Pair - NSO 
Male - NSO 

NIR 
Pair - NSO 

Surveyor 

T. Wooster 
T. Wooster 
T. Wooster 
T. Wooster 
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some foraging (4 acres) and nestinglroosting (1 1.5 acres) habitat and converting 
to vineyards {See NSO Package - Attachment #5). The area to be converted is 
located on the ridge tops, areas less likely to be used by NSOs. There will be 
forested corridors between two of the unitslvineyard blocks that may still retain 
the definition of nestinglroosting habitat; however, as it will be a narrow strip 
surrounded by vineyards, it is being classified as unsuitable; hence the total of 
changed acres exceed to THP amount. 

Post Harvest Typing: Habitat acres, pre and post harvest is below. Habitat maps 
are being submitted (Nov. 201 0 maps) {NSO Package - Attachment #4). 

Table # I  - Northern Spotted Owl Habitat Acres 
I NestinnlRoosting 1 Foraninn Habitat I Unsuitable Habitat 

I 

Within 1,000' 
Pre-Harvest 
Within 1,000' 
Post Harvest 
Within 0.7 miles 
Pre-Harvest 
Within 0.7 miles 

Pre-Harvest 

Post Harvest 
Within 1.3 miles 

952 acres 1 1.491 acres I 955 acres 

54 acres 

54 acres 

327 acres 

31 5.5 acres 

I I 

Within 1,000' 

10 acres 

10 acres 

466 acres 

Within 1.3 miles 
Post Harvest 

8 acres 

8 acres 

192 acres 

462 acres 207.5 acres 

940.5 acres 

Pre-Harvest 
Within 1.000' 
Post ~ a b e s t  
Within 0.7 miles 

1,487 acres 

38 acres 

Pre-Harvest 
Within 0.7 miles 

2) Definitions 
Nesting NSO habitat appears to be the most restrictive. Nesting habitat includes 
mixed stands or conifer stands of >60% canopy cover of trees > I  1 inches 
diameter at breast height (dbh). Nesting habitat would also require nesting 
structures such as stick nests (old squirrel nests, red tree vole nests, old raptor 

970.5 acres 

38 acres 

Post Harvest 
Within 1.3 miles 
Pre-Harvest 
Within 1.3 miles 
Post Harvest 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 

34 acres 

272 acres 

0 acres 

34 acres 

257.5 acres 

1,101 acres 

1,086.5 acres 

0 acres 

498 acres 21 5 acres 

494 acres 

1,199 acres 

1,195 acres 

233.5 acres 

1,098 acres 

1,116.5 acres 
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nests), debris structures, broken topped trees with suitable platform, or snags 
(not often used in this area). Without a field visit, it is difficult to identify potential 
nests, therefore nesting habitat is based primarily on vegetative structures. 
Stands meeting the definitions above, could support nesting structures required 
for NSOs. 

Roosting NSO habitat appears to be similar to those for nesting, but with greater 
flexibility in what is suitable. Roosting habitat includes mixed stands or conifer 
stands of >60% canopy cover of trees > I  1 inches diameter at breast height 
(dbh). 

Nesting and Roosting is Combined on Habitat Maps 

Foraging NSO habitat appears to be the most flexible. The primary prey for 
NSOs in this region is the woodrat; with other small rodents, rabbits, and small 
birds also being consumed. Canopy closures are much more variable than for 
roosting or nesting habitats. Canopy closure ranges from within small openings 
to stand interiors with high canopy closure. The owls appear to forage in areas 
based upon prey abundance rather than upon specific structural features. As it 
is difficult to impossible to predict prey abundance and distribution without 
trapping surveys, foraging habitat for this plan includes mixed and conifer stands 
with greater than 40% overstory canopy closure with trees present that can 
provide perches from which owls hunt, including trees greater than 11" dbh. 
Patches of trees within grasslands and large openings are not included under 
NSO foraging habitat. 

3) Quantities 

Within 1,000' of an Activity Center there will be no timber operations other than the 
use of existing roads. The activity centers for NAP007 are further than 1,000' 
from the Jasud Estates THP; therefore, no harvest restrictions apply. 

Within "/4 mile of an Aciivity Center there will be seasonal restrictions to harvest 
activities. Except for the use of existing permanent roads, no operations will 
occur within this assessment area during the breeding season (01 FEB - 30JUL). 
The activity centers for NAP007 are further than % mile from the Jasud 
Estates THP; therefore, there are no seasonal restrictions. 

If NAP007 moves within 'A mile of the Jasud Estates THP 
Harvest and Seasonal Restrictions will be required. 

Within 0.7-mile radius of an Activity Center retain at least 500 acres of suitable 
northern spotted owl habitat, with a preference for at least 200 acres of 
nestinglroosting habitat. These habitat retention standards are met post 
harvest for the 2 activity centers for NAPOO7. The Jasud Estates THP falls 
within this assessment area. The removal of suitable habitat will not drop the 
necessary habitat retention standards below the minimal requirements. 
However, a portion of the Jasud Estates property is located within an area 
designated as the 100-acre Contiguous Core Nesting Habitat required 
surrounding an activity center {NSO Package - Attachment #7}. This area 

Jasud Estates TMP 
(NSO Take Avoidance for Plan Approval) 
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is outside the THP and includes nesting habitat further down the slopes 
(preferred area for most NSOs). 

No more than 113 of the remaining suitable habitat may be harvested during the 
life of the THP. 

Between 0.7 mile radius and 1.3 mile radius circles centered on activity centers. 

*:* Retention of habitat should follow Section 111. 4 - See Priority Ranking of 
Habitat Retention Acres below. 

*:* >836 acres suitable habitat must be present, in addition to the 0.7 mile radius 
requirements (total = 1,336 acres suitable habitat). 
*:* These habitat retention standards are met post harvest for both 

activity centers of NAP007. 
*:* No more than 113 of the remaining suitable habitat should be harvested 

during the life of the THP. 

4) Prioritv Rankinq of Habitat Retention Acres 

Tree Species Composition: Mixed stands should be selected over hardwood 
dominated stands. Much of the area is mixed conifer stands (redwood1Douglas- 
fir with oak, tanoak and madrone), including within the property boundary 

Abiotic Considerations: 

*:* Distance to nest: Activity center # I  for NAP007 is based upon known nest and 
an area frequently visited by the NSO pair. Activity center #2 if based upon an 
area where the pair has been detected during both daytimelnighttime hours 
over numerous years. 

*:* Contiguous: The property surrounding both NAP007 activity centers is private 
property of different ownerships in which Jasud Estates has no control over 
their land use. However, the Core Area NestingIRoosting Habitat around the 
activity centers does include a contiguous piece of nestinglroosting habitat on 
the Jasud Estates property. The core area is located outside the THP area and 
therefore will not see any harvest activities {NSO Package - Attachment #7). 
The conversion area is located on the ridge tops, the area less desirable for 
NSOs. 

*:+ Slope Position: Habitat located on the lower 113 of slopes provide optimal 
microclimate conditions and an increased potential for intermittent or year- 
round water sources. Watercourses are protected under the WLPZ zones as 
listed within the THP. As stated above, the Core Area NestingIRoosting 
Habitat around the activity centers does include a contiguous piece of 
nestinglroosting habitat on the Jasud Estates property. The core area is 
located outside the THP area and therefore will not see any harvest activities. 
The conversion area is located on the ridge tops, the area less desirable for 
NSOs. 

Q Aspect: Habitats located on northerly aspects provide optimal vegetation 
composition and cooler site conditions. The THP is located on primarily ridge 
tops with gentle slopes. The cooler watercourses are protected under the 
WLPZ zones as listed within the THP. 

Jasud Estates TMP 
(NSO Take Avoidance for Plan Approval) 
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*:* Elevation: Habitat should be at elevations of less than 6,000'. The entire THP 
is below 6,000' above mean sea level. 

5) Size and Shape of Habitat Patch 

Narrow strips of habitat (100m or less) including WLPZ strips, retention areas 
between clearcuts, or narrow corridors may contain the characteristics of 
nestinglroosting habitat; however, when surrounded by unsuitable or low quality 
habitats, they function as foraging habitat at best. 

In viewing the habitat maps for the activity centers of NAP007 {NSO Package - 
Attachment #4), there are no narrow strips of nestinglroosting habitat. This 
may be due to primarily private property ownership and lack of commercial 
timber harvest. There are some narrow forested corridors within the 
unsuitable habitat (vineyards, orchards, agricultural, or residential houses); 
however, these areas were classified as unsuitable habitat primarily due to 
surrounding habitat. 

IV. Determination 

1) If surveys are inadequate or do not meet the intent of protocol, take determination 
may not be possible. 

Surveys are adequate for THP approval. Surveys and/or monitoring for NAP007 
must be completed prior to harvest operations. 

2) If habitat typing is inadequate, take determination may not be possible. 

According to Theodore Wooster, Consulting Wildlife Biologist, and Scott Butler, RPF, 
the habitat typing is adequate for the scale completed. I am somewhat familiar with 
Diamond Mountain Road and have been in the area during the daytime with Mr. 
Wooster. 

3) If NSO home range acres are below desired conditions (Sections 111. 2, 3, & 4). 
additional loss of suitable habitat can lead to a take. 

Home range acres for the two activity centers of NAP007 are above desired 
conditions within the 0.7 to 1.3-mile assessment areas. A core habitat area of 
nesting/roosting contiguous habitat greater than 100 acres does exist around the 
activity centers. 

4) If NSOs are nesting, utilize seasonal restrictions for all timber operations within '% 
mile of nest (01 FEB - 30JUL). 

Both activity centers for NAP007 are further than N mile from the Jasud Estates; 
therefore, there are no harvest or seasonal restrictions at this time. If a new activity 
center is located within N mile of the Jasud Estates THP, harvest and seasonal 
restrictions will be applied. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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5 )  If effects are limited to noise disturbance (no suitable habitat in harvest unit, but 
within % mile of units), a modified seasonal restriction may be used from 01 FEB - 
09JUL. 

At this time, this does not apply to the Jasud Estates THP. 

6) Multiple THPs located within a given NSO territory need to be considered collectively 
or a take determination may not be possible. 

The landowner does not own the watershed. Their entire propetty is not be 
considered under this THP. At this time, it is unknown if  there are new THPs being 
completed within the area. 

V. TA Letter 

A technical assistance letter from USFWS has not been provided. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Timber Harvest Plan - Section #2 - Item #32 (Continued): 

4. Provide enforceable language that stipulates: 

No timber operations shall occur until such time as a current years NSO 
survey (following the appropriate NSO survey protocol) has been completed, 
the results have been provided to the appropriate agency, and the results o f  
a take avoidance determinations have been incorporated into the plan. 

5. Provide a description of habitat retention levels and operational protection 
measures for any known, or future know activity centers within IOOO',  0.7 
miles, and 1.3-mile radii of the plan. 

For all known and future activity centers within 1.3 miles of the Jasud Estates THP 
the following habitat retention levels are required. Exceptions to any of the habitat 
retention levels must be mitigated with the appropriate regulatory agency. 

a. Within 1000' of each AC - There will be No timber operations other than 
the use of existing roads. 

b. Seasonal Restrictions will be applied for any AC within '!A mile. 
c. Within 0.7 mile radius of, and centered on, each AC: 

i. Habitat shall be retained to maximize attributes desirable for 
NSOs. 

ii. At least 500 acres of suitable habitat shall be present, as follows: 
1. 200 acres of nestinglroosting habitat. 

a. No timber harvest shall occur within the 100 acres 
of nestinglroost habitat immediately surrounding 
each AC. 

b. If the remaining 100 acres of nestlroost habitat is 
contiguous with the AC or is located within the 
same drainage, harvest shall not reduce the pre- 
harvest basal area of these acres by more than 
33% and retain post harvest at least 100 ft21ac:e of 
basal area in trees > I I' dbh. 

c. If the remaining 100 acres of nestlroost habitat is 
not contiguous with the AC or is not located within 
the same drainage, retain >60% canopy cover of 
trees >I 1" dbh. 

2. > 300 acres of suitable habitat 
iii. No more than 113 of the remaining suitable habitat shall be 

harvested during the life of the plan. 
d. Between 0.7 mile and 1.3 mile radius circles centered on each AC: 

i. >836 acres of suitable habitat must be present. 
ii. No more than 113 of the remaining suitable habitat shall be 

harvested during the life of the plan. 

6. If Areas of plan have operational or seasonal restrictions during plan 
operations, include Section II maps for LTO operational information. 

This does not apply to the Jasud Estates THP. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Timber Harvest Plan - Section #5: 

1. Copy of most recent NSO database -Attachment #1 

2. Map Showing the NSO Assessment Area within 1.3 miles of plan - Attachment #2 

3. Map Showing NSO habitat out 0.7 miles from plan boundary - Attachment #3 

4. Maps of pre-post harvest habitat within 0.7 and 1.3 mile of all known NSO AC - 
Attachment #4 

5 .  Tables indicating acres of suitable habitat around known NSOs - NSO write-up, 
page #7. 

6. Clarification of the definitions used for habitat - NSO write-up, page #7 and 8. 

7. Description of the Size and Shape of Habitat Patches - NSO write-up page #lo. 
Also see Attachment #5, Map of Pre & Post Harvest NSO Habitat on Jasud Estates 
THP. 

8. Survey Data and Maps of Owl Detections - NSO write-up page #6 and Attachment 
#6. 

9. Additional Information - Core Habitat Area for NAP007 - Attachment #7. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Version Date: 5/27/2010 

California Department of Fish and Game 

Spotted Owl Database Management System 

List of all sections selected and searched with located territories, by section. A blank value indicates no territory found. 

\ MTRS: M 08N 06W 07 E Tc-ritory County A , 

C N A P 0 0 0 7 1  NAP 

MTRS: M 08N O6W 08 m~&rr i tok !d  County .< a 

. , 'Q MTRS: M 08N 06W 17 Territory County c ., ,:--.. '. . A ." 
1 I -, 

NAP0001 NAP 
" .  

->MTRS: M 08N O ~ W  18 . . . + Territok' County a- ' . I . ,  , :i. 
( < <  r - > "  

“3rh- A SCJI LNAP0007 '\ NAP 

;MTR$: M 08N 06W 20 Territory County ' 
", . ,~ 

E , f:+ ' 

NAP0001 NAP 
f 

" ,. " - "  

MTRS: M 08N 07W O f  - . Territory; County ' " - , )  r l i  r 4 y - s *  : . " * * .. > * 

NAP001 3 NAP 

L MTRS: M O8N Om 11 Territory County ~ 

NAP001 3 NAP 

\ MTRS: M OBN OTW 12 , -Territory , County 4 *  

%CNAPOOO~ '\ NAP - 
" ' I .  " \ MTRS: M 08N O7W 13 ~ e r r i t o w  ' County- . -a  

MTRS: M 08N Om 14 Territory County ' - " -  <. . 
. SON0074 SON 

\MTRS: M 08N 07W 23 Territory County 

MTRS: M 08N 07W 24 + ' ' Territory County % 

A 
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Version Date: 51271201 0 Report Generation Date: 1 111 11201 0 

California Department of Fish and Game 

Spotted Owl Database Management System 

Summary data for each located spotted owl territory. 

Twn Rng 

Territory: NAP0001 
08N 06W -> Territory: NAP0007 
08N 06W - 

Territory: 1 .. ..'00'. , 
8N 07W 

Territory: SON007A 
08N 07W 

Year Terr. NestlYng 
1116 1/64 Owner Type Ownc Verified Known 

SubSpecies: NORTHERN 
S E C A 7n05 - P 2002 - 2002 t$ 

Locale: DIAMOND MTN RD Subspecies: NORTHERW 
k-3% 

SW SE PVT -109 - P 1993 - 1993 

Locale: CYRUS CR -S Subspecies: NORTHERN 
PVT 2007 - P 1994- \,sy 

SubSpecies: NORTHERN 
94 - T 
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Version Date: 51271201 0 Report Generation Date: 1111 11201 0 

<I-- 
California Department of Fish and Game 

Spotted Owl Database Management System \ eQ2-U 
c> \ &a rx.+ -b3 

g Report # 3 - Observations Reported 
List of observations reported, by territory 

-c+? atjiai' !$d - 
Date Time No. of Age 

Twn Rng Sect 114 1/16 1/64 Obs Obs Observer Owls Sex Pair N 

GRUMMAR 
GRUMMER 

WOOSTER 

GRUMMER+ 

WOOSTER-GRUMMER 

ROBERTS+ 

ROBERTS+ 
WOOSTER 

WOOSTER 

WOOSTER+ 
WOOSTER+ 

WOOSTER 

WOOSTER 
WOOSTER 

WOOSTER+ 

WOOSTER 
WOOSTER 

WOOSTER-NIELSEN 

WOOSTER 

WOOSTER 

WOOSTER+ 

WOOSTER 

WOOSTER 

WOOSTER 

WOOSTER-LOWELL 

WOOSTER-LOWELL 

WOOSTER 

EDWARDS 

EDWARDS 

EDWARDS 

WOOSTER-CHECKAL 

WOOSTER 

WOOSTER 

WOOSTER 

WOOSTER 

WOOSTER 
WOOSTER-DAVIS 

UU 
UU 

UMUF Y Y 

UM 

UMUF 
U F 
UF 
UM 

UM 

UMUF 

UMUF 'I 

U F 

UM 

UM 

UMUF Y 0 1 

UM 

UMUF j 

UMUF Y h 

UMUF Y 
UMUF \I 

UM 
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APPENDIX E 

 
Flora and Fauna Observed 

 
The nomenclature for the list of plants found on the project study areas and the immediate 
vicinity follows: Brodo, Irwin M., Sylvia Duran Sharnoff and Stephen Sharnoff, 2001, for the 
lichens; Smith -l956, for the algae; Arora -l985, for the fungi; S Norris and Shevrock - 2004, for 
the mosses; Doyle and Stotler - 2006 for liverworts and hornworts and Hickman-1993, for the 
vascular plants. 
Habitat type indicates the general associated occurrence of the taxon on the project site or in 
nature.   
Abundance refers to the relative number of individuals on the project site or in the region. 
 
MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
FUNGI 
Basidiomycota- Club Fungi 
BOLBITACEAE 
 Bolbitius vitellinus   On Dung    Common 

Sunny Side Up 
COPRINACEAE 

Coprinus micaceus   On Wood    Occasional 
Mica Cap 

Cortinarius ssp.   Woodlands    Occasional 
  NCN 
CORTINARIACEAE 
 Crepidotus mollis   Woodlands    Common 

Flabby Crepidotus 
HYDNACEAE 
 Hericium erinaceus   On Hardwoods   Occasional 
  Lion's mane 
HYGROPHORACEAE 
 Hygrocybe flavescens   Woodlands    Common 
  Golden Waxy Cap 
LYCOPERDIALES 
 Scleroderma cepa   Woodlands    Common 
  Earthball 
POLYPORACEAE 

Cryptoporus volvatus   Woodlands on Conifers           Occasional 
 Veiled Polypore  
Daedalea quercina   Woodlands on Dead Wood  Common 

  Thick-walled Maze Polypore 
Ganoderma applanatum  On Conifers or Hardwoods  Common 

  Artist's Conk 
 Laetiporus conifericola  On Dead Logs and Stumps  Common 
  Sulfur Shelf; Chicken of the Woods  
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

 
Lenzites betulina   Woodlands on Dead Wood  Common 

  Gilled Polypore 
 Phaeolus schweinitzii   Woodlands Parasite of D Fir  Common 
  Dyer's Polypore 
 Phellinus gilvus   On Hardwoods   Common 

Hardwood Conk 
 Phellinus pini    On Pines or Douglas-fir  Occasional 

Pine Conk  
Poria corticola   On Hardwoods   Occasional 

NCN 
 Stereum hirsutum   Woodlands on Dead Wood  Common 
  False Turkey Tail 
 Trametes versicolor   Woodlands on Dead Wood  Common 
  Turkey Tail 
 Trametes hirsuta   Woodlands on Dead Wood  Common 
  Hairy Trukey Tail 
STROPHARIACEAE 
 Nemataloma fasiculare  Woodlands    Common 
  Green Gilled Nemataloma 
TREMELLALES 
 Calocera cornea   Woodland on Dead Wood  Common 
  NCN 

Dacromyces deliquescens  Woodland on Dead Wood  Common 
 Yellow Jelly Coral  

TRICHOLOMATACEAE 
 Armillariella mella   Woodlands    Occasional 
  Honey Mushroom 
 Mycena capillaripes   Woodlands    Common 
  NCN 
FUNGI 
Ascomycota - Sac Fungi 
HELVELLACEAE 
 Helvella lacunosa   Woodlands    Occasional 
  Fluted Black Elfin Saddle  
DALDINEACEAE 
 Daldinia grandis   Woodlands on Dead Wood  Common 
  Carbon Balls 
SLIME MOLDS 
MYXOMYCETES 
 Fuligo septica    On Litter    Occasional 
  NCN 
 
MOSSES 
MINACEAE 
 Alsia californica   On Oaks    Common 

NCN 
 @Antitrichia californica  Hardwood Bark, Rock Walls  Common 
  NCN 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

Atrichum selwynii Aust.  Ruderal    Common 
  NCN 

Dendroalsia abietina (Hook.) Brit. Woodlands    Common 
  NCN 
 @Dicranowesia cirrata  Woodlands on Soil   Occasional 
  NCN 
 @Grimmia lavegiata   On exposed Rocks   Common 
  NCN 
 @Fissidens crispus   Soil of Seaps    Common 
  NCN 
 Funaria hygrometrica Hedw.  Ruderal, Burned Areas  Common 
  NCN 

@Homalothecium aeneum   On Cut Banks, Bark of Trees  Common 
  NCN 

Homalothecium nuttallii    Epiphytic on Trees   Common 
  NCN 
 @Kindbergia oregana (Sull) Ochyra Woodlands    Common 
  NCN 
 Orthotrichum lyellii Hook & Tayl. Woodlands, Upper Canopy  Common 
  NCN       
 Scleropodium touretii (Brid.) L Koch.Woodlands    Common 
  NCN 
 @Weissia controversa   Woodlands On Down Logs  Common 
  NCN 
 
LIVERWORTS 
MARCHANTIACEAE 
 Astrella californica   On Soil or Cut Banks   Occasional 
  NCN 
 Targionia hypophylla   On Cut Banks    Common 
  NCN 
JUNGERMANIACEAE 

Fossombronia longiseta  On Soil of Hillsides quick to Dry Occasional 
 NCN  
Porella bolanderi   On Trunks of Angiosperms  Occasional 

NCN 
 

LICHENS 
FOLIOSE 

Cetraria chlorophylla=TuckermannopsisOn Wood Conifer Forests  Occasional 
NCN 

Cetraria orbata=Tuckermannopsis On Limbs Usually Conifers  Occasional 
NCN 

Flavoparmelia caperata  On Oaks    Common 
  NCN 
 Flavopunctilia flaventor  On Oaks    Common 
  NCN 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

Hypogymina imshaugii  On Conifers, Oaks   Common 
 NCN  
Hypogymnia physoides  On Oaks    Common 

  NCN  
Hypogymnia tubulosa   On Oaks    Common 

  NCN  
Melanelixia glabera=Melanelia On Oaks    Common 
 California Camouflauge Lichen  
Parmelia sulcata   On Oaks    Common 

  NCN 
Parmotrema perlatum=P. chinense On Oaks    Common 

  NCN 
Phaeophysica decolor   On Rocks    Common 
 NCN  
Physcia adscendens   On Oaks    Common 

  NCN 
Physconia americana   On Oak Limbs    Common 

  NCN 
 Physconia isidiigera=Physconia detersa Oak Limbs, Rocks, Serpentine Common 
  NCN 

Pseudocyphellaria anthraspis  On Oaks    Common 
  NCN 
 Pseudocypehallaria anomola  On Oaks    Common 

NCN  
Sticta fulginosa   On Oaks    Common 

NCN 
@Xanthoria candelaria  On Oaks    Common 

  NCN 
 Xanthoria polycarpa   On Oaks    Common 
  NCN 
 Xanthoparmelia mexicana  On Rocks    Common 
  NCN 
GELATINOUS 

Leptogium lichenoides  On Mossy Rocks or Soil  Common 
  Jelly Lichen 
 Polychidium contortum  On Bark    Uncommon 
  NCN         Needs Verif. 
LEPROSE  
 Lepraria membranace   On Bark of Redwoods   Common 

 Dust Lichen 
FRUTICOSE 

Cladonia fimbriata   On Soil    Occasional 
  Pixie Cups  

Evernia prunastri   On Oaks    Common 
  NCN 

Ramalina farinacea   On Oaks    Common 
  NCN 
 Ramalina menziesii   On Oaks    Common 
  NCN 

Page 6.104 Appendix F

graphics
Rectangle



   

 
MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

Teloschistes chrysophthalmus   On Oaks    Common 
 NCN  
Usnea intermedia=U. arizonica On Oaks    Common 

  NCN 
@Usnea subfloridana   On Oaks    Common 

NCN 
@Usnea subgracilis=U hesperina On Conifers    Uncommon 
 NCN  

CRUSTOSE 
 @Buellia disciformis   On Rocks, Tree Limbs  Common 

NCN 
 Pertusaria armaria   On Oaks    Common 
  NCN 

Ochrolechia juvenalis   On Bark    Common 
  NCN 
VASCULAR PLANTS  DIVISION PTEROPHYTA 
BLECHNACEAE 
 Woodwardia fimbriata  Riparian    Occasional 
  Chain Fern     
DENNSTAEDTIACEAE 
 Pteridium aquilinum var. pubescens Grasslands or Woodlands  Common 
  Bracken Fern 
DRYOPTERIDACEAE 

Dryotpteris arguta   Oak Woodlands   Common 
  Coastal Wood Fern 
 Polystichum munitum   Redwood or Riparian   Common 
  Sword Fern 
POLYPODIACEAE 
 Polypodium californicum  Woodlands or Riparian  Common 
  Common Polypody 
PTERIDACEAE 
 Adiantum jordanii   Riparian    Common 
  Common Maidenhair Fern 

Pentagramma triangularis  Riparian or Shady Woodlands  Common 
  Goldback Fern 
 
VASCULAR PLANTS DIVISION CONIFEROPHYTA--GYMNOSPERMS 
PINACEAE 
 Pinus ponderosa   Woodlands     One 
  Ponderosa Pine 
 Pseudotsuga menziesii var. menziesii Woodlands    Common 
  Douglas-fir 
TAXODIACEAE 

Sequoia sempervirens   Coastal Forests    Common 
  Redwood 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
VASCULAR PLANTS DIVISION ANTHOPHYTA --ANGIOSPERMS 
CLASS--DICOTYLEDONAE- TREES 
ACERACEAE 
 Acer macrophyllum   Riparian    Occasional 
  Bigleaf Maple 
CORNACEAE 
 Cornus nuttallii   Woodlands    Occasional 
  Mountain Dog Wood  
ERICACEAE 
 Arbutus menziesii   Woodlands    Common 
  Madrone 
FAGACEAE 

Lithocarpus densiflorus  Woodlands    Common 
  Tan Oak 
 Quercus agrifolia   Woodlands    Common 
  Live Oak 
 Quercus kelloggii   Woodlands    Common 
  Black Oak 
HIPPOCASTANACEAE 
 Aesculus californica   Woodlands, Riparian   Common 
  California Buckeye 
JUGLANDACEAE 
 *Juglans nigra   Planted     Common 
  Black Walnut 
LAURACEAE 
 Umbellularia californica  Woodlands    Common 
  California Bay 
MORACEAE 
 *Ficus carica    Ruderal Escape   Occasional 
  Fig 
OLEACEAE 
 *Olea europaea   Domestic Ruderal   Occasional 
  Olive 
ROSACEAE 
 *Cydonia oblonga   Cultivated    Occasional 
  Quince 
 *Malus sylvestris   Cultivated    Occasional 
  Apple 
 *Prunus domestica.   Escape, Ruderal   Occasional 
  Prune 
SALICACEAE 

Salix laevigata    Wetland     Common 
  Red Willow 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
VASCULAR PLANTS DIVISION ANTHOPHYTA --ANGIOSPERMS 
CLASS--DICOTYLEDONAE-SHRUBS AND WOODY VINES  
ANACARDIACEAE 
 Toxicodendron diversilobum  Woodlands    Common 
  Poison Oak 
APOCYANACEAE 

*Vinca major     Woodlands, Riparian,    Common 
  Periwinkle   Ruderal  
ARALIACEAE 
 Aralia californica   Riparian    Occasional 
  Elk Clover  
ASTERACEAE 
 Baccharis pilularis   Woodlands, Grasslands  Common 
  Coyote Brush  
BETULACEAE 
 Corylus cornuta var. californica Riparian, Woodlands   Occasional 
  Hazelnut 
CALYCANTHACEAE 
 Calycanthus occidentalis  Riparian, Woodlands   Occasional 
  Spicebush 
CAPRIFOLIACEAE 
 Lonicera hispidula var. vacillans Woodlands, Riparian   Occasional 
  Honeysuckle 
 Symphoricarpos albus var. laevigatus Riparian, Shrub/Scrub  Common 
  Snowberry    Woodlands 
ERICACEAE 
 Arctostaphylos manzanita ssp. manzanita Woodlands   Common 
  Common Manzanita 

Rhododendron occidentale  Riparian    Occasional 
  Western Azalea 
FABACEAE 
 *Genista monspessulana  Woodlands    Common 
  Broom, French Broom 
 Lotus scoparius   Grasslands, Chaparral   Common 
  Deerweed, California Broom 
GARRAYACEAE 
 Garrya fremontii  Torry  Chaparral    Occasional 
  NCN 
LAMIACEAE 
 *Rosmarinus officinalis  Domestic Introduction  Occasional 

 Rosemary  
Satureja douglasii   Woodlands/ grasslands  Common 

  Yerba Buena 
PHILADELPHACEAE 
 Whipplea modesta   Woodlands    Common 
  Whipplea, Yerba de Selva 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
ROSACEAE 
 Heteromeles arbutifolia  Shrub/Scrub    Common 
  Christmas Berry, Toyon 
 Rosa gymnocarpa   Woodlands    Occasional 
  Wood Rose 
 *Rubus armeniacus = R. procerus Ruderal    Common 
  Himalayan Blackberry 
 Rubus ursinus    Woodlands    Occasional 
  California Blackberry 
SCROPHULARIACEAE 
 Mimulus aurantiacus   Woodlands    Occasional 
  Bush Monkey Flower 
VITACEAE 
 Vitis californica   Riparian Woodlands   Occasional 
  California Wild Grape 
 
VASCULAR PLANTS  DIVISION  ANTHOPHYTA --ANGIOSPERMS 
CLASS--DICOTYLEDONAE-HERBS 
APIACEAE 
 Heracleum lanatum   Riparian    Common 

Cow-parsnip 
 Osmorhiza chilense   Woodlands, Ruderal   Common 
  Sweet Cicely 
 Sanicula crassicaulis   Woodlands    Common 
  Pacific Sanicle 
ARISTOLOCHIACEAE 
 Asarum caudatum   Riparian    Occasional 
  Wild-ginger 
ASTERACEAE 
 Achillea millefolium   Ruderal    Common 
  Yarrow 
 Adenocaulon bicolor   Woodlands    Common 
  Trail Plant 
 *Anthemis cotula   Ruderal    Common 
  Mayweed, Stinkweed, Dog-fennel 
 Arnica discoidea   Chaparral, Foothill Woodland Occasional 

Rayless Arnica 
Artemesia douglasiana  Riparian    Common 

  Mugwort 
 *Carduus pycnocephalus  Woodlands    Common 
  Italian Thistle 
 *Centaurea solstitalis   Grasslands, Ruderal   Common 
  Yellow Star Thistle 
 *Chamomilla suavolens   Ruderal    Common 

 Pineapple Weed  
Gnaphalium purpureum  Ruderal, Grasslands   Common 

Purple Cudweed 
Hieracium albiflorum   Woodlands, Grasslands  Occasional 

  White-flowered Hawkweed  
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

*Hypochaeris glabra   Ruderal    Common 
  Cat's Ear 
 *Hypochaeris radiata   Ruderal    Common 

Harry Cat’s Ear    
 Madia elegans ssp. elegans  Ruderal, Grasslands   Common 
  Common Madia  

Madia exigua    Grasslands    Common 
  Threadstem Madia, Tarweed 
 *Senecio vulgaris   Ruderal    Occasional 

NCN 
 *Silybum marianum   Ruderal    Common 
  Milk Thistle 
 Wyethia glabra   Edge of Woodlands   Common 
  Coast Mules Ears 
BEREBERIDACEAE 

Vancouveria planipetala  Woodlands    Occasional 
Inside-out Flower 

BORAGINACEAE 
 Cyanoglossum grande   Woodlands    Common 
  Hound's Tongue 
BRASSICACEAE 
 *Brassica nigra   Ruderal    Common 
  Black Mustard 
 Cardamine californica = (Dentaria) Woodlands    Common 
  Milk Maids, Tooth Wort 
 *Cardamine hirsuta=C. oligosperma Ruderal    Common 
  Bitter-cress 

*Rorippa nasturtium-aquaticum Palustrine    Occasional 
  Water Cress 
CARYOPHYLLACEAE 

Silene californica   Chaparral, Oak Woodlands  Occasional  
  Indian Pink 

*Stellaria media   Ruderal    Common 
  Chickweed 
CLUSIACEAE 
 *Hypericum calycinum  Ruderal/Escape   Occasional 
  St. John’s Wort 
CONVOLVULACEAE 

Convolvulus arvensis Grasslands    Common 
 Morning-glory, Bindweed 
CUCURBITACEAE 

Marah oreganus   Grassland    Occasional 
  Wild Cucumber, Man-root 
FABACEAE  

Lathyrus vestitus var. vestitus  Woodlands    Occasional 
  Hillside Pea 

*Lathyrus odoratus   Ruderal Escape   Occasional 
Sweet Pea 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 

 
*Lotus corniculatus = L. tenus Grasslands, Ruderal   Common 
 Birdfoot Trefoil  

 Lupinus nanus    Grasslands    Common 
  Lupine 
 *Medicago arabica   Ruderal    Common 
  Spotted Bur Clover 

Trifolium albopurpureum   Ruderal    Common  
  Clover 

Trifolium barbigerum   Ruderal     Common 
  Pale Sack Clover 

Trifolium bifidum var. bifidum Ruderal    Occasional 
Notch-leaved Clover 

 *Trifolium hirtum   Ruderal    Common 
  Rose Clover 
 *Trifolium incarnatum  Grasslands, Ruderal   Common 
  Crimson Clover 

*Vicia ludovigiana   Ruderal    Common 
Slender Vetch, California Vetch 

 *Vicia sativa ssp. nigra  Grasslands, Ruderal   Common 
  Narrow Leaved-vetch 
EUPHORBIACEAE 
 *Euphorbia esula   Ruderal    Common 

Leafy Spurge 
GENTIANACEAE 

Centaurium davyi   Ruderal/Woodlands   Common 
  Davy's Centaury 
GERANIACEAE 
 *Erodium botrys   Grasslands    Common 
  Broadleaf Filaree, Long-beaked Filaree 
 *Geranium molle   Grasslands    Common 
  Dove's Foot Geranium 
HYDROPHYLLACEAE 

Nemophila heterophylla  Woodlands, Shrub/Scrub  Occasional 
  Canyon Nemophila 

Phacelia distans   Woodlands    Occasional 
  Wild-heliotrope 
LAMIACEAE  
 Stachys ajugoides var. rigida  Woodlands    Occasional 
  Hedge-nettle 
ONAGRACEAE 

Epilobium ciliatum   Ruderal    Common 
  Northern Willow Herb 
PLANTAGINACEAE 
 *Plantago lanceolata   Ruderal    Common 
  English Plantain 
POLYGONACEAE 

*Polygonum arenastrum  Ruderal    Common 
  Common Prostrate Knotweed 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
 *Rumex crispus   Ruderal    Common 
  Curly Dock 
POLEMONIACEAE 
 Navarretia squarrosa   Ruderal, Grasslands   Common 
  Skunkweed 
POLYGALACEAE 
 Polygala californica   Woodlands, Shrub/Scrub  Occasional 
  Milkwort  
PORTULACACEAE 

Claytonia perfoliata ssp. perfoliata Woodlands, Riparian   Common 
  Miners Lettuce 
 Claytonia parviflora ssp. viridis Woodlands, Riparian   Common 
  NCN 
 *Portulaca oleracea   Ruderal    Common 
  Common Purslane 
PRIMULACEAE 
 Dodecatheon hendersonii ssp. hendersonii Woodlands   Common 
  Shooting Star, Mosquito Bills 
 Trientalis latifolia   Woodlands    Common 
  Starflower 
RANUNCULACEAE 
 Anemone oregana   Moist Woodlands   Occasional 

Windflower 
 Actaea rubra ssp. arguta  Woodlands    Occasional 

Western Baneberry 
 Aquilegia formosa   Chaparral, Oak Conifer Woodland Occasional 

Red Columbine 
 Ranunculus californicus  Grasslands, Woodlands  Common 
  Buttercup 
 *Ranunculus muricatus  Grasslands, Ruderal   Occasional 
  Pickle-fruited Buttercup 
ROSACEAE 
 Fragaria vesca ssp. vesca   Woodlands/Grasslands  Common 
  Wood Strawberry 

Potentilla glandulosa ssp. glandulosaOpen Areas Edges of Woodlands Common 
  Sticky Cinquifoil 
RUBIACEAE 
 Galium aparine   Woodlands, Riparian, Ruderal Common 
  Goose Grass  
 *Galium divaricatum   Grasslands    Occasional 
  Lamarck's Bedstraw, Tiny Bedstraw 
SCROPHULARIACEAE 
 Mimulus guttatus   Riparian    Common 
  Common Monkey Flower 

*Verbascum thapsus   Ruderal    Occasional 
  Wooley Mullein 
VISCACEAE 

Phoradendron villosum  Woodlands    Common 
  Oak Mistletoe 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
VIOLACEAE 
 Viola adunca    Mesic Edge of Woodlands  Occasional 

Western Dog Violet 
 
VASCULAR PLANTS  DIVISION  ANTHOPHYTA --ANGIOSPERMS 
CLASS--MONOCOTYLEDONAE-GRASSES 
POACEAE 
 Agrostis exarata   Riparian, Moist Areas   Common 
  Spike Bent Grass 
 *Aira caryophyllea   Grassland    Common 
  Silver European Hairgrass 
 *Arundo donax   Riprian     Occasional 
  Giant Reed 
 *Avena fatua    Grasslands    Common 
  Wild Oat 
 *Avena sativa    Grasslands, Ruderal   Common 
  Cultivated Oat 
 Bromus carinatus var. carinatus Grasslands, Woodlands, Ruderal Common 
  California Brome 
 *Bromus diandrus =(B. rigidus) Ruderal, Grasslands   Common 
  Ripgut Grass  

*Bromus hordeaceus =(B. mollis) Grasslands    Common 
  Soft Chess, Blando Brome 

Bromus laevipes   Conifer Forests   Common 
Forest Brome 

 *Cynosurus echinatus   Ruderal    Common 
  Hedgehog, Dogtail 
 Elymus glaucus ssp. glaucus  Woodlands    Common 
  Blue Wildrye 

Festuca occidentalis   Open Forests, Woodlands  Occasional 
  Western Fescue 

Melica californica   Grassland, Oak & Conifer Woodland Occasional 
 California Melic  
*Lolium multiflorum   Grasslands    Common 

  Italian Rye Grass 
 *Lolium perenne   Grasslands    Common 
  Perennial Rye Grass 

Nassella pulchra = (Stipa pulchra) Oak Woodland, Chaparral,Grasslands Common 
  Purple Needle Grass 

*Phalaris aquatica   Grasslands    Common 
  Harding Grass 
 *Poa bulbosa    Grasslands    Common 
  Bulbous Bluegrass  
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
VASCULAR PLANTS  DIVISION  ANTHOPHYTA --ANGIOSPERMS 
CLASS--MONOCOTYLEDONAE-SEDGES AND RUSHES 
CYPERACEAE 

Carex multicaulis   Forests     Occasional 
 Many-stemmed Sedge 
 Caryx obnupta   Palustrine, Damp Swales  Occasional 

  Sedge 
JUNCACEAE 
 Juncus bufonius var. bufonius  Grasslands    Common 
  Toad Rush 

Juncus effusus    Open Woodlands, Grasslands  Common  
  Rush 
 Luzula comosa   Grasslands, Woodlands  Common 
  Wood Rush 
 
VASCULAR PLANTS  DIVISION  ANTHOPHYTA --ANGIOSPERMS 
CLASS--MONOCOTYLEDONAE-HERBS 
ARACEAE 

*Zantedeschia aethiopica  Ruderal, escape   Occasional 
 Calla Lily 

ORCHIDACEAE 
Calypso bulbosa   Redwood Forests   Occasional 
 Fairy Slipper 

IRIDACEAE 
 Iris macrosiphon   Woodlands    Occasional 
  Long-tubed Iris 

 Sisyrinchium bellum   Grasslands    Common 
 Blue-eyed Grass 

LILIACEAE 
Calochortus amabilis   Grasslands    Occasional 

  Diogenes' Lantern 
 Chlorogalum pomeridianum var. pomeridianum Woodlands, Grasslands Common 
  Soap Plant 
 Dichelostemma capitatum   Grasslands, Open Woodlands  Occasional 
  Blue Dicks 

Fritillaria biflora   Edge of Woodlands   Occasional 
Chocolate Lily, Mission bells 

Smilacina stellata   Moist Woodlands, Stream Banks Common 
  Slim False Solomon's Seal 
  Triteleia laxa = (Brodiaea laxa) Grasslands    Occasional 
  Ithuriel's Spear 
 Trillium ovatum   Woodlands    Common 

Western Trillium  
 Triteleia laxa = (Brodiaea laxa) Grasslands    Occasional 
  Ithuriel's Spear 
. Zigadenus fremontii var. fremontii Grasslands    Occasional 
  Star Lily 
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Fauna Species Observed in the Vicinity of the Project Site 
 
The nomenclature for the animals found on the project site and in the immediate vicinity 
follows: Mc Ginnis –1984, for the fresh water fishes; Stebbins -l985, for the reptiles and 
amphibians; and Udvardy and Farrand – 1998, for the birds; and Jameson and Peeters  -l988 
for the mammals. 
 
AMPHIBIA AND REPTILIA  
ORDER 
 Common Name   Genus     Observed  
 
ANURA 
 Tree Frog   Hyla regilla     X 
 
SQUAMATA 

Northwestern Alligator Lizard Gerrhonotus coeruleus ssp. principis X 
Western Fence Lizard  Sceloporus occidentalis   X 

 
AVES 
ORDER 
 Common Name   Genus     Observed  
 
AVES 
 Acorn Woodpecker  Melanerpes fomicivorus   X 
 American Robin  Turdus migratorius    X 
 California Quail  Callipepla californica    X 
 Mourning Dove  Zenaida macroura    X 
 Northern Flicker  Colaptes auratus    X 
 Oregon Junco   Junco oreganus    X 
 Pileated Woodpecker  Dryocopus pileatus    X 

Red-shouldered Hawk  Buteo lineatus     X 
Red-tailed Hawk  Cathartes aura    X 

 Rufous-sided Towhee  Pipilo erythrophthalmus   X 
 Scrub Jay   Aphelocoma coerulescens   X 

Turkey Vulture  Cathartes aura    X 
 
MAMMALS  
ORDER 
 Common Name   Genus     Observed  
 
CARNIVORA 

Coyote    Canis latrans     Skat 
 
CERVIDAE 
 Black-tailed Deer  Odocoileus hemionus    Sight 
 
INSECTIVORA 

Broad-footed Mole  Scapanus latimanus    Workings 
 

RODENTIA 
Western Grey Squirrel Sciurus griseus    Sight 
Pocket Gopher   Thomomys bottae    Sight 
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 Dusky-footed Wood Rat Neotoma fuscipes    Den 
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TO: Dennis Hall, Staff Chief, Forest Practice  
 California Department of Forestry and Fire Protection 

FROM: Laura Burris, Botanist 

DATE: March 19, 2012 

SUBJECT: Supplemental Biological Field Survey for Jasud Estate Vineyards  
 Timberland Conversion Project

Introduction
The Jasud Estate Vineyards Timberland Conversion Project (proposed project) is proposed entirely within 
Napa County assessor’s parcel number (APN) 020-300-005, which totals 38± acres.  Approximately 14± 
acres of timberland will be harvested on the property under a Timber Harvest Plan (THP) and Timber 
Conversion Plan (TCP), consistent with Forest Practice Rules.  Subsequently, a 12± acre vineyard would be 
developed within the harvested area.  The timber harvest will occur before the vineyard conversion and 
installation of the onsite erosion control plan (ECP) under the proposed project, which are the components 
of the project that trigger the preparation of an Environmental Impact Report (EIR) under the California 
Environmental Quality Act (CEQA).   

Purpose of Supplemental Biological Survey 
Analytical Environmental Services (AES) Botanist Laura Burris and Environmental Resource Management 
Registered Professional Forester Scott Butler conducted a supplemental biological survey of the project site 
on August 29, 2011.  The supplemental survey was performed on the Jasud property in order to:  1) satisfy 
standards and requirements of the Napa County General Plan (General Plan; Napa County, 2008), 
including those outlined in the Napa County Baseline Report (Napa County, 2005), in relation to special-
status plant species and vegetation communities (i.e. the Napa County Baseline Data Report recommends 
that CNPS list 3 and 4 species be addressed for projects in Napa County to adequately address local species 
of concern.); 2) ground-truth biological findings documented in the Biological Resources Report prepared 
for the project by Kjeldsen (2011b); and 3) refine the vegetation community boundaries mapped by 
Kjeldsen (2011b) to ensure accurate assessment of impact acreages.   

Survey Methodology 
Surveys of the property were conducted by Ms. Burris and Mr. Butler on foot via meandering transects.  
Representative areas of each of the vegetation communities and wildlife habitats identified in the 
Biological Resources Report (Kjeldsen, 2011b) were examined in detail.   

The boundaries of vegetation communities presented in the Biological Resources Report were reviewed 
with the aid of an aerial photography map of the project site and through identification of dominant 
vegetation species cover within each vegetation community.  The vegetation communities were also 
assessed for the potential to support state and/or federally-listed special-status plant species identified in the 
Biological Resources Report (Kjeldsen, 2011b). 

Analytical  
Environmental
Services
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Results 
The general boundaries of the vegetation communities mapped by Kjeldsen (2011b) were refined to reflect 
current on-ground conditions within the property.  The alterations to the boundaries of on-site vegetation 
communities were discussed with Kjeldsen Biological Consulting, who subsequently returned to the site to 
verify the findings, on which they concurred.  The vegetation community map presented in the original 
Biological Resources Report (Kjeldsen, 2011b) was edited accordingly to the supplemental survey results 
and is presented in the final Biological Resources Report (Kjeldsen, 2011a). 

In addition, several special-status plant species not previously discussed due to being identified as not 
having suitable habitat on the property, not occurring within five miles of the project site, or ranked CNPS 
List 3 or 4 by Kjeldsen (2011a/b) were reviewed further and determined to indeed have potential to occur 
on the project site.  The supplemental review and survey of such species satisfies the requirements of the 
Napa County General Plan and the Napa County Baseline Data Report for plant species of concern defined 
by Napa County (including CNPS Lists 3 and 4) (Napa County, 2005; 2008).  According to the results of 
the supplemental biological survey, the property provides suitable habitat for the following additional 
species; however, none of these species were observed on the property during the supplemental survey by 
AES/Environmental Resource Management (2011) or by Kjeldsen (2011a/b).  Detailed descriptions of the 
suitable habitats present on the property are provided below as a supplement.  

Napa false indigo (Amorpha californica var. napensis) – suitable habitat is present in the mixed 
oak woodland and within the ecotone habitat between the mixed oak woodland and grassland 
habitats.  This species was not observed onsite during the biological surveys, which were 
performed within the appropriate period of identification (April – July) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Bent-flowered fiddleneck (Amsinckia lunaris) – suitable habitat is present within the grassland 
habitat on-site.  This species was not observed on-site during the biological surveys, which were 
performed within the appropriate period of identification (March – June) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011).

Clara Hunt’s milk-vetch (Astragalus claranus) – suitable habitat is present within the mixed oak 
woodland and grassland habitats.  This species was not observed on-site during the biological 
surveys, which were performed within the appropriate period of identification (March – May) by 
Kjeldsen (2011a/b).  This species was not observed on-site during the supplemental biological 
survey by AES/Environmental Resource Management (2011). 

Big-scale balsamroot (Balsamorhiza macrolepis var. macrolepis) – suitable habitat is present 
within the mixed oak woodland and Douglas fir forest.  This species was not observed on-site 
during the biological surveys, which were performed within the appropriate period of identification 
(March – June) by Kjeldsen (2011a/b).  This species was not observed on-site during the 
supplemental biological survey by AES/Environmental Resource Management (2011). 

Narrow-anthered California brodiaea (Brodiaea californica var. leptandra) – suitable habitat is 
present within the mixed oak woodland habitat.  This species was not observed on-site during the 
biological surveys, which were performed within the appropriate period of identification (March – 
July) by Kjeldsen (2011a/b).  This species was not observed on-site during the supplemental 
biological survey by AES/Environmental Resource Management (2011). 

Rincon Ridge ceanothus (Ceanothus confusus) – suitable habitat is present within the mixed oak 
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woodland habitat.  This species was not observed on-site during the biological surveys, which were 
performed within the appropriate period of identification (February – June) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Holly-leaved ceanothus (Ceanothus purpureus) – suitable habitat is present within the mixed oak 
woodland habitat.  This species was not observed on-site during the biological surveys, which were 
performed within the appropriate period of identification (February – June) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011).

Pappose tarplant (Centromadia parryi ssp. parryi) – suitable habitat is present within the grassland 
and “wet area” habitats.  This species was not observed on-site during the biological surveys which 
were performed within the appropriate period of identification (May – November) by Kjeldsen 
(2011a/b).  This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Streamside Daisy (Erigeron bioletti) – marginally suitable habitat is present in the drainages within 
the mixed oak woodland, Douglas fir forest, and Coast redwood forest habitats.  This species was 
not observed on-site during the biological surveys which were performed within the appropriate 
period of identification (June – September) by Kjeldsen (2011a/b).  This species was not observed 
on-site during the supplemental biological survey by AES/Environmental Resource Management 
(2011). 

Burke’s goldfields (Lasthenia burkei) – suitable habitat is present in the “wet area” habitat.  This 
species was not observed on-site during the biological surveys which were performed within the 
appropriate period of identification (April – June) by Kjeldsen (2011a/b).  This species was not 
observed on-site during the supplemental biological survey by AES/Environmental Resource 
Management (2011). 

Jepson’s leptosiphon (Leptosiphon jepsonii) – suitable habitat is present within the mixed oak 
woodland habitat.  This species was not observed on-site during the biological surveys which were 
performed within the appropriate period of identification (March – May) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Woolly meadowfoam (Limnanthes floccosa ssp. floccosa) – suitable habitat is present within the 
mixed oak woodland, grassland, and “wet area” habitats.  This species was not observed on-site 
during the biological surveys which were performed within the appropriate period of identification 
(March – June) by Kjeldsen (2011a/b).  This species was not observed on-site during the 
supplemental biological survey by AES/Environmental Resource Management (2011). 

Cobb Mountain lupine (Lupinus sericatus) – suitable habitat is present within the mixed oak 
woodland habitat.  This species was not observed on-site during the biological surveys which were 
performed within the appropriate period of identification (March – June) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Mount Diablo cottonweed (Micropus amphiboles) – marginally suitable habitat is present within 
the mixed oak woodland and grassland habitats.  This species was not observed on-site during the 
biological surveys which were performed within the appropriate period of identification (March – 
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May) by Kjeldsen (2011a/b).  This species was not observed on-site during the supplemental 
biological survey by AES/Environmental Resource Management (2011). 

Baker’s navarretia (Navarretia leucocephala ssp. bakeri) – suitable habitat occurs in the “wet area” 
and mixed oak woodland habitats.  This species was not observed on-site during the biological 
surveys which were performed within the appropriate period of identification (April – July) by 
Kjeldsen (2011a/b).  This species was not observed on-site during the supplemental biological 
survey by AES/Environmental Resource Management (2011). 

Napa bluecurls (Trichostema ruygtii) – suitable habitat occurs in the mixed oak woodland habitat.  
This species was not observed on-site during the biological surveys which were performed within 
the appropriate period of identification (June – October) by Kjeldsen (2011a/b).  This species was 
not observed on-site during the supplemental biological survey by AES/Environmental Resource 
Management (2011). 

Oval-leaved viburnum (Viburnum ellipticum) – suitable habitat occurs in the mixed oak woodland.  
This species was not observed on-site during the biological surveys which were performed within 
the appropriate period of identification (May – June) by Kjeldsen (2011a/b).  This species was not 
observed on-site during the supplemental biological survey by AES/Environmental Resource 
Management (2011). 

Conclusions 
The results of the supplemental biological survey, which was conducted to ensure that all of the local plants 
of concern to Napa County were specifically surveyed for, found that while the project site provides 
suitable or marginally suitable habitat for some special status plant species as discussed above, none of 
these plants were observed on the site during the biological surveys by Kjeldsen (2011a/b) or in the 
supplemental survey performed by AES and Environmental Resource Management in August of 2011.  
The biological surveys conducted by Kjeldsen Biological Consulting and AES/Environmental Resource 
Management were floristic in nature and covered the entire property.  In summary, this supplemental 
analysis concurs with the findings presented in the final Biological Resources Report (Kjeldsen, 2011a) 
that none of the special status species presented in Kjeldsen (2011a) and none of those of local concern to 
Napa County surveyed for by AES/Environmental Resource Management (2011) are present on the project 
site.

This supplemental survey memorandum along with the final Kjeldsen Biological Resources Report (2011a) 
will be included in the Draft Environmental Impact Report prepared for the proposed project as the 
supplemental survey methodology and findings documentation satisfy the standards and requirements of 
the Napa County General Plan (General Plan; Napa County, 2008), including those outlined in the Napa 
County Baseline Report (Napa County, 2005), in relation to special-status plant species and vegetation 
communities. 
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APPENDIX E 
FEDERAL, STATE, AND CNPS POTENTIALLY OCCURRING SPECIAL-STATUS SPECIES  

 
SCIENTIFIC NAME 
COMMON NAME 

FEDERAL/
STATE/ 
CNPS 

STATUS 

DISTRIBUTION HABITAT REQUIREMENTS PERIOD OF 
IDENTIFICATION

POTENTIAL TO OCCUR ON-SITE 

Plants 
Allium peninsulare var. franciscanum 
Franciscan onion 

--/--/1B.2 Known to occur in Mendocino, 
Santa Clara, San Mateo, and 
Sonoma counties (CNPS 
2011). 

Cismontane woodland, Valley and 
foothill grassland/clay, volcanic, 
often serpentinite.  Elevations 
range from 52-300 meters (CNPS 
2011). 

May - July No.  The project site is outside the 
known geographic range and does 
not contain suitable soils for this 
species. 

Alopecurus aequalis var. sonomensis 
Sonoma alopecurus 

FE/--/1B.1 Known to occur in Marin and 
Sonoma counties (CNPS 
2011). 

Marshes and swamps 
(freshwater) and Riparian scrub.  
Elevations; 5-365 meters (CNPS 
2011). 

May - July No.  The project site is outside the 
known geographic range and does 
not contain suitable habitat for this 
species. 

Amorpha californica var. napensis 
Napa false indigo 

--/--/1B.2 Know to occur in Monterey, 
Marin, Napa, and Sonoma 
counties (CNPS 2011). 

Broad-leafed upland forest 
(openings), Chaparral, and 
Cismontane woodland.  
Elevations; 120-2000 meters 
(CNPS 2011). 

April - July Yes.  See text. 

Amsinckia lunaris 
Bent-flowered fiddleneck 

--/--/1B.2 Known to occur in Alameda, 
Contra Costa, Colusa, Lake, 
Marin, Napa, San Benito, 
Santa Clara, Santa Cruz, San 
Mateo, and Yolo counties 
(CNPS 2011). 

Coastal bluff scrub, Cismontane 
woodland, and Valley and foothill 
grassland.  Elevations; 3-500 
meters (CNPS 2011). 

March – June Yes.  See text. 

Anomobryum julaceum 
Slender silver moss 

--/--/2.2 Known to occur in Butte, 
contra Costa, Humboldt, Los 
Angeles, Mariposa, Santa 
Barbara, Santa Cruz, Shasta, 
and Sonoma counties (CNPS, 
2011). 

Damp rock and soil on outcrops, 
usually on roadcuts in 
broadleafed upland forest, lower 
montane coniferous forest, and 
north coast coniferous forest.  
Elevations; 100-1,000 meters 
(CNPS, 2011). 

Year Round No.  The project site is outside the 
known geographic range of this 
species. 

Arctostaphylos canescens ssp. 
sonomensis 
Sonoma canescent  manzanita 

--/--/1B.2 Known to Colusa, Humboldt, 
Lake, Mendocino, Sonoma, 
Tehama, and Trinity counties 
(CNPS 2011). 

Chaparral and Lower montane 
coniferous forest/sometimes 
serpentinite.  Elevations; 180-
1675 meters (CNPS 2011). 

January –J une No.  The project site is outside the 
known geographic range of this 
species. 
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SCIENTIFIC NAME 
COMMON NAME 

FEDERAL/
STATE/ 
CNPS 

STATUS 

DISTRIBUTION HABITAT REQUIREMENTS PERIOD OF 
IDENTIFICATION

POTENTIAL TO OCCUR ON-SITE 

Arctostaphylos manzanita ssp. elegans 
Konocti manzanita 

--/--/1B.3 Known to occur in Colusa, 
Glenn, Lake, Napa, Sonoma 
and Tehama counties (CNPS 
2011). 

Chaparral, cismontane woodland, 
lower montane coniferous forest 
(volcanic). Elevation ranges from 
395-1,615 meters (CNPS, 2011). 

March - May No.  The project site does not 
contain suitable soils for this 
species. 

Arctostaphylos manzanita 
ssp.laevigata 
Contra Costa manzanita 

--/--/1B Known to occur in Contra 
Costa County (CNPS 2011). 

Chaparral (rocky).  Elevations; 
500-1,100 meters (CNPS 2011). 

January - March 
(April) 

No.  The project site is outside the 
known geographic range and does 
not contain suitable habitat for this 
species. 

Arctostaphylos stanfordiana  
ssp. decumbens 
Rincon manzanita 

--/--/1B.1 Known to occur in Sonoma 
County (CNPS 2011). 

Chaparral (rhyolitic) and 
cismontane woodland.  
Elevations; 75-370 meters (CNPS 
2011). 

February - April No.  The project site is outside the 
known geographic range and does 
not contain suitable habitat for this 
species. 

Astragalus clarianus 
Clara Hunt’s milk-vetch 

FE/CT/1B.1 Known to occur in Napa and 
Sonoma counties (CNPS 
2011). 

Chaparral (openings), 
Cismontane woodland, and Valley 
and foothill grassland/serpentinite 
or volcanic, rocky, and clay.  
Elevations; 75-275 meters (CNPS 
2011). 

March - May Yes.  See text. 

Astragalus rattanii var. jepsonianus 
Jepson’s milk-vetch 

--/--/1B.2 Known to occur in Colusa, 
Glenn, Lake, Napa, Tehama, 
Yolo counties (CNPS 2011). 

Chaparral, cismontane woodland, 
valley and foothill grassland (often 
serpentinite).  Elevations range 
from 320-700 meters (CNPS 
2011).  

March – June No.  The project site does not 
contain suitable soils for this 
species. 

Balsamorhiza macrolepis var. 
macrolepis 
big-scale balsamroot --/--/1B.2 

Known to occur in Alameda, 
Butte, Colusa, El Dorado, 
Lake, Mariposa, Napa, Placer, 
Santa Clara, Solano, Sonoma, 
and Tehama counties (CNPS 
2011). 

Chaparral, cismontane woodland, 
valley and foothill 
grassland/sometimes serpentinite 
soils. Elevations:  90-1, 555 
meters (CNPS 2011). 

March - June Yes.  See text. 

Brodiaea californica var. leptandra 
Narrow-anthered California brodiaea 

--/--/1B.2 Known range includes Lake, 
Napa, and Sonoma counties 
(CNPS 2011). 

Broad-leafed upland forest, 
chaparral, cismontane woodland, 
lower montane coniferous forest, 
and valley and foothill grassland 
(volcanic).  Elevations range from 
110-915 meters (CNPS 2011).   

May - July Yes.  See text. 
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SCIENTIFIC NAME 
COMMON NAME 

FEDERAL/
STATE/ 
CNPS 

STATUS 

DISTRIBUTION HABITAT REQUIREMENTS PERIOD OF 
IDENTIFICATION

POTENTIAL TO OCCUR ON-SITE 

Calystegia collina ssp. oxyphylla 
Mt. Saint Helena morning-glory 

--/--/4.2 Known to occur in Lake, 
Mendocino, Marin, Napa, San 
Benito, and Sonoma counties 
(CNPS 2011). 

Chaparral, lower montane 
coniferous forest, and valley and 
foothill grassland/serpentinite.  
Elevations; 279-1010 meters 
(CNPS 2011). 

April - June No.  The project site does not 
contain suitable soils for this 
species. 

 
Campanula exigua 
Chaparral harebell 
 

--/--/1B Known to occur in Alameda, 
Contra Costa, San Benito, 
Santa Clara, and Stanislaus 
counties (CNPS, 2011).   

Chaparral (rocky, usually 
serpentinite).  Elevations range 
from 275-1,250 meters (CNPS, 
2011). 

May - June No.  The project site does not 
contain suitable soils or habitat for 
this species. 

Carex albida 
white sedge 

FE/CE/1B.1 Known only to Sonoma 
County (CNPS, 2011). 

Bogs and fens and Marshes and 
swamps (freshwater).  Elevations; 
15-90 meters (CNPS, 2011). 

May - July No.  The project site is outside the 
known geographic range and does 
not contain suitable habitat for this 
species. 

Ceanothus confusus 
Rincon Ridge ceanothus 

--/--/1B.1 Known to occur in Lake, 
Mendocino, Napa, and 
Sonoma counties (CNPS, 
2011). 

Closed-cone coniferous forest, 
Chaparral, and Cismontane 
woodland/volcanic or serpentinite.  
Elevations; 75-1065 meters 
(CNPS, 2011). 

February - June Yes. See text. 

Ceanothus divergens 
Calistoga ceanothus 

--/--/1B.2 Known to occur in Lake, Napa, 
and Sonoma Counties (CNPS, 
2011). 

Chaparral (sepentinite, or 
volcanic, rocky).  Elevations range 
from 170-950 meters (CNPS, 
2011). 

February - March No.  The project site does not 
contain suitable soils or habitat for 
this species. 

Ceanothus purpureus 
Holly-leaved ceanothus 

--/--/1B.2 Known to occur in Napa, 
Shasta, Solano, Sonoma, and 
Trinity (CNPS, 2011). 

Chaparral, Cismontane Woodland 
(volcanic, rocky).  Elevations 
range from 120-640 meters 
(CNPS, 2011). 

February - June Yes.  See text. 

Ceanothus sonomensis 
Sonoma ceanothus 

--/--/1B.2 Known to occur in Napa and 
Sonoma counties (CNPS, 
2011). 

Chaparral (sandy, serpentinite, or 
volcanic).  Elevations; 215-800 
meters (CNPS, 2011). 

February - April No.  The project site does not 
contain suitable habitat for this 
species. 

Centromadia parryi ssp. congdonii 
Congdon’s tarplant 

--/--/1B.2 Known to occur in Alameda, 
Contra Costa, Monterey, 
Santa Clara, Santa Cruz, San 
Luis Obispo, San Mateo, and 
Solano counties (CNPS, 
2011). 

Valley and foothill grasslands 
(alkaline).  Elevations range from 
1-230 meters (CNPS, 2011). 

May – October 
(November) 

No.  The project site does not 
contain suitable soils for this 
species. 
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SCIENTIFIC NAME 
COMMON NAME 

FEDERAL/
STATE/ 
CNPS 

STATUS 

DISTRIBUTION HABITAT REQUIREMENTS PERIOD OF 
IDENTIFICATION

POTENTIAL TO OCCUR ON-SITE 

Centromadia parryi ssp. parryi 
pappose tarplant 

--/--/1B Known to occur in Butte, 
Colusa, Glenn, Lake, Napa, 
San Mateo, Solano, and 
Sonoma counties (CNPS, 
2011). 

Chaparral, coastal prairie, 
meadows and seeps, marshes 
and swamps (coastal salt), and 
valley and foothill grassland 
(vernally mesic)/often alkaline.  
Elevations range from 2-420 
meters (CNPS, 2011). 

May - November Yes. See text. 

Cryptantha clevelandii var. dissita 
Serpentine cryptantha 

--/--/1B.1 Known to occur in Lake, 
Mendocino, Napa and 
Sonoma Counties (CNPS, 
2011). 

Chaparral (serpentinite).  
Elevations range from 395-580 
meters (CNPS, 2011). 

April - June No.  The project site does not 
contain suitable soils or habitat for 
this species. 

Downingia pusilla 
dwarf downingia 

--/--/2.2 Known to occur in Fresno, 
Merced, Napa, Placer, 
Sacramento, San Joaquin, 
Solano, Sonoma, Stanislaus, 
Tehama, and Yuba counties.  
Also occurs in South America 
(CNPS, 2011). 

Valley and foothill grassland 
(mesic) and vernal pools from 1 to 
445 m (3 to 1460 ft) (CNPS, 
2011). 

March - May No.  The project site is outside the 
elevational range and provides only 
marginal habitat for this species. 

Erigeron greenei 
Greene’s narrow-leaved daisy 

-/-/1B Known to occur in Napa, 
Sonoma, and Lake counties 
(CNPS, 2011). 
 

Chaparral (serpentinite or 
volcanic).  Elevations from 80-
1005 meters (CNPS, 2011). 

May - September No.  The project site does not 
contain suitable habitat for this 
species. 

Erigeron bioletti 
streamside daisy 

--/--/3 Known to occur in Humboldt, 
Mendocino, Marin, Napa, 
Solano, and Sonoma counties 
(CNPS 2011). 

Broadleafed upland forest, 
Cismontane woodland, and North 
Coast coniferous forest/rocky, 
mesic.  Elevations; 30-1100 
meters (CNPS 2011) 

June - October Yes.  See text. 

Erigonium nervulosum 
Snow Mountain buckwheat 

--/--/1B.2 Known to occur in Colusa, 
Glenn, Lake, Napa, Sonoma 
and Yolo Counties (CNPS, 
2011). 

Chaparral on serpentine soils.  
Elevations; 300 to 2,105 meters 
(CNPS, 2011). 

June - September No.  The project site does not 
contain suitable soils or habitat for 
this species. 

Eryngium constancei 
Loch Lomond coyote-thistle 

FE/CE/1B.1 Known to Lake, Napa, and 
Sonoma counties (CNPS, 
2011). 

Vernal pools.  Elevations; 460-
855 meters (CNPS, 2011). 

April - June No. The project site does not 
contain suitable habitat for this 
species. 



 

Analytical Environmental Services   Jasud Estate Vineyards Timberland Conversion Project 
April 2012                        Draft Environmental Impact Report 

5
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COMMON NAME 

FEDERAL/
STATE/ 
CNPS 
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DISTRIBUTION HABITAT REQUIREMENTS PERIOD OF 
IDENTIFICATION

POTENTIAL TO OCCUR ON-SITE 

Eryngium pinnatisectum 
Tuolumne button-celery 

--/--/1B Known to occur in Amador, 
Calaveras, Sacramento, 
Sonoma, and Tuolumne 
counties (CNPS, 2011). 

Cismontane woodland, lower 
montane coniferous forest and 
vernal pools (mesic).  Elevations 
range from 70-915 meters 
(CNPS, 2011). 

May - August No.  The project site does not 
contain suitable habitat and is 
outside the known geographic range 
for this species. 

Fritillaria liliacea 
Fragrant fritillary 

--/--/1B Known to occur in Alameda, 
Contra Costa, Monterey, 
Marin, San Benito, Santa 
Clara, San Francisco, San 
Mateo, Solano, and Sonoma 
counties (CNPS, 2011). 

Cismontane woodland, Coastal 
prairie, Coastal scrub, and Valley 
and foothill grasslands/often 
serpentinite.  Elevations; 3-410 
meters (CNPS, 2011). 

February - April No.  The project site is outside the 
known geographic and elevation 
range for this species. 

Fritilaria pluriflora 
Adobe lily 

--/--/1B.2 Know to occur in Butte, 
Colusa, Glenn, Lake, Napa, 
Solano, Tehama and Yolo 
Counties (CNPS, 2011). 

Chaparral, cismontane woodland, 
and Valley and foothill grassland 
(often adobe).  Elevations; 60 to 
705 meters (CNPS, 2010). 

February - April No.  The project site does not 
contain suitable soils for this 
species. 

Harmonia hallii  
Hall’s harmonia 

--/--/1B.2 Known to occur in Colusa, 
Lake, Napa, and Yolo 
Counties (CNPS, 2011). 

Chaparral (serpentinite).  
Elevations range from 500-900 
meters (CNPS, 2011). 

April - June No.  The project site does not 
contain suitable soils or habitat for 
this species. 

Hemizonia congesta ssp.congesta 
Seaside tarplant 

--/--/1B.2 Known to occur in Mendocino, 
Marin, San Francisco, San 
Mateo and Sonoma counties 
(CNPS, 2011). 

Valley and foothill grassland and 
sometimes roadsides. Elevation 
between 20 and 560 feet (CNPS, 
2011). 

April - November No.  The project site is outside the 
known geographic range for this 
species. 

Hesperolinon bicarpellatum 
two-carpellate western flax 

--/--/1B.2 Known to occur in Lake, Napa 
and Sonoma Counties (CNPS, 
2011). 

Chaparral (serpentinite).  
Elevations range from 60- 1,005 
meters (CNPS, 2011). 

May - July No.  The project site does not 
contain suitable soils or habitat for 
this species. 

Hesperolinon serpentinum 
Napa western flax 

--/--/1B Known to occur in Alameda, 
Lake, Napa, and Stanislaus 
counties (CNPS, 2011). 

Chaparral (serpentinite).  
Elevations range from 50-800 
meters (CNPS, 2011).   

May - July No.  The project site does not 
contain suitable soils or habitat for 
this species. 

Juncus luciensis 
Santa Lucia dwarf rush 

--/--/1B.2 Known to occur in Lassen, 
Monterey, Modoc, Napa, 
Nevada, Placer, Plumas, 
Riverside, Santa Barbara, San 
Benito, San Diego, Shasta, 
and San Luis Obispo counties 
(CNPS, 2011). 

Chaparral, Great Basin scrub, 
Lower montane coniferous forest, 
Meadows and seeps, and Vernal 
pools.  Elevations range from 300 
– 2,040 meters (CNPS, 2011). 

April - July No.  The project site does not 
contain suitable habitat for this 
species. 
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Lasthenia burkei 
Burke’s goldfields 

FE/CE/1B Known to occur in Lake, 
Mendocino, Napa and 
Sonoma counties (CNPS, 
2011). 

Meadows and seeps (mesic) and 
Vernal pools.  Elevations range 
from 15-600 meters (CNPS, 
2011). 

April - June Yes.  See text. 

Lasthenia conjugens 
Contra Costa goldfields 

FE/--/1B.1 Known from Alameda, Contra 
Costa, Mendocino (though 
may be extirpated), Monterey, 
Marin, Napa, Santa Barbara 
(though may be extirpated), 
Santa Clara (though may be 
extirpated), and Sonoma 
counties (CNPS, 2011). 

Usually on mesic soils in 
cismontane woodland, Valley and 
foothill grassland, vernal pools, 
and playas, that are occasionally 
alkaline, from 0- to 470 meters 
(CNPS, 2011). 

March - June No.  The project site is outside the 
known elevation range for this 
species. 

Layia septentrionalis 
Colusa layia 

--/--/1B.2 Known to occur in Colusa, 
Glenn, Lake, Mendocino, 
Napa, Sonoma, Sutter, 
Tehama, and Yolo Counties 
(CNPS, 2011). 

Chaparral, cismontane woodland, 
valley and foothill grassland 
(sandy, serpentine).  Elevations 
range from 100 to 1,095 meters 
(CNPS, 2011). 

April - May No. The project site does not 
contain suitable soils for this 
species. 

Leptosiphon jepsonii 
Jepson’s leptosiphon 

--/--/1B.2 Known to occur in Lake, Napa, 
and Sonoma counties (CNPS, 
2011). 

Chaparral and cismontane 
woodland (usually volcanic).  
Elevations range from 100-500 
meters (CNPS, 2011). 

March - May Yes.  See text. 

Lessingia hololeuca 
woolly-headed lessingia 

--/--/3 Known to occur in Alameda, 
Monterey, Marin, Napa, Santa 
Clara, San Mateo, Solano, 
Sonoma, and Yolo counties 
(CNPS, 2011). 

Broadleafed upland forest, 
Coastal scrub, Lower montane 
coniferous forest, and Valley and 
foothill grassland/clay, 
serpentinite.  Elevations; 15-305 
meters (CNPS, 2011). 

June - October No.  The project site does not 
contain suitable soils for this 
species. 

Limnanthes floccosa ssp. floccosa 
Woolly meadowfoam 

--/--/4.2 Known to occur in Butte, Lake, 
Lassen, Napa, Shasta, 
Siskiyou, Tehama, and Trinity 
counties (CNPS, 2011). 

Vernally mesic chaparral, 
cismontane woodland, valley and 
foothill grassland, and vernal 
pools.  Elevations from 60-1,335 
meters (CNPS, 2011). 

March - June Yes.  See text. 
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Limnanthes vinculans 
Sebastopol meadowfoam 

FE/CE/1B.1 Known to occur in Napa(?) 
and Sonoma counties (CNPS, 
2011). 

Meadows and seeps, Valley and 
foothill grassland, and Vernal 
pools (vernally mesic).  Elevations 
range from 15-305 meters 
(CNPS, 2011). 

April - May No.  The project site is outside the 
known elevation range and provides 
only marginal habitat for this 
species. 

Lupinus sericatus 
Cobb Mountain lupine 

--/--/1B.2 Known to occur in Colusa, 
Lake, Napa, and Sonoma 
counties (CNPS, 2011). 

Broad-leafed upland forest, 
Chaparral, Cismontane woodland, 
and Lower montane coniferous 
forest.  Elevations range from 
275-1,525 meters (CNPS, 2011).  

March - June Yes.  See text. 

Micropus amphibolus 
Mount Diablo cottonweed 

--/--/3 Known to occur in Alameda, 
Contra Costa, Colusa, Lake, 
Monterey, Marin, Napa, Santa 
Barbara, Santa Clara, Santa 
Cruz, San Joaquin, San Luis 
Obispo, Solano, and Sonoma 
counties (CNPS, 2011). 

Broadleafed upland forest, 
Chaparral, Cismontane woodland, 
and Valley and foothill 
grassland/rocky.  Elevations; 45-
825 meters (CNPS, 2011). 

March - May Yes.  See text. 

Microseris paludosa 
marsh microseris 

--/--/1B.2 Known to occur in Mendocino, 
Monterey, Marin, San Benito, 
Santa Cruz, San Francisco 
(though may be extirpated), 
San Luis Obispo, San Mateo 
(though may be extirpated), 
and Sonoma counties (CNPS, 
2011). 

Closed-cone coniferous forest, 
Cismontane woodland, Coastal 
scrub, and Valley and foothill 
grassland.  Elevations; 5-300 
meters (CNPS, 2011). 

April - June  
(July) 

No.  The project site is outside the 
known geographic range for this 
species. 

Navarretia leucocephala ssp. bakeri 
Baker’s navarretia 

--/--/1B.1 Known to occur in Colusa, 
Glenn, Lake, Mendocino, 
Marin, Napa, Solano, Sonoma, 
Sutter, Tehama, and Yolo 
counties (CNPS, 2011). 

Cismontane woodland, Lower 
montane coniferous forest, 
Meadows and seeps, Valley and 
foothill grassland, vernal pools 
(mesic).  Elevations range from 5-
1,740 meters (CNPS, 2011). 

April - July Yes.  See text. 

Navarretia leucocephala ssp. plieantha 
many-flowered navarretia 

FE/CE/1B.2 Known to occur in Lake and 
Sonoma counties (CNPS, 
2010).   

Vernal pools (volcanic ash flow).  
Elevations range from 30-950 
meters (CNPS, 2010). 

May - June No.  The project site does not 
provide suitable soils or habitat for 
this species. 
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Navarretia myersii ssp. deminuta 
Small pincushion navarretia 

--/--/1B.1 Known to occur in Lake 
County (CNPS, 2011). 

Vernal pools (clay loam).  
Elevations range from 355-355 
meters (CNPS, 2011). 

April - May No.  The project site is outside the 
known elevation and geographic 
range and does not provide suitable 
habitat for this species. 

Navarretia rosulata 
Marin County navarretia 

--/--/1B.2 Known to occur in Marin and 
Napa counties (CNPS, 2011). 

Closed-cone coniferous forest 
and Chaparral (serpentinite, 
rocky).  Elevations range from 
200-635 meters (CNPS, 2011). 

May - July No.  The project site does not 
provide suitable soils for this 
species. 

Penstemon newberryi var. sonomensis 
Sonoma beardstongue 

--/--/1B.3 Known from Lake, Napa, and 
Sonoma counties (CNPS, 
2011).  

Chaparral (rocky).  Elevations 
range from 700-1,370 meters 
(CNPS, 2011). 

April - August No.  The project site does not 
provide suitable habitat for this 
species. 

Plagiobothrys strictus 
Calistoga popcorn flower 

FE/CT/1B Known from Napa County 
(CNPS, 2011). 

Meadows and seeps, valley and 
foothill grassland, and vernal 
pools (alkaline areas near thermal 
springs). Elevations range from 
90 to 160 meters (CNPS, 2011). 

March - June No.  The project site is outside the 
known elevation range and does not 
provide suitable habitat for this 
species. 

Poa napensis 
Napa blue grass 

FE/CE/1B.1 Known from Napa County 
(CNPS, 2011).  

Meadows and seeps, valley and 
foothill grassland (alkaline areas 
near thermal springs). Elevations 
range from 100 to 200 meters 
(CNPS, 2011). 

May - August No.  The project site is outside the 
known elevation range and does not 
provide suitable soils for this 
species. 

Sidalcea hickmanii ssp. napensis 
Napa checkerbloom 

--/--/1B.1 Known to occur in Napa 
County (CNPS, 2011). 

Chaparral (rhyolitic).  Elevations 
range from 415-610 meters 
(CNPS, 2011). 

April - June No.  The project site does not 
provide suitable habitat for this 
species. 

Sidalcea oregana ssp. hydrophia  
Marsh checkerbloom 

--/--/1B.2 Known to occur in Glenn, 
Lake, Mendocino, and Napa 
counties (CNPS, 2011). 

Meadows and seeps and riparian 
forests (mesic).  Elevations range 
from 1,100-2,300 meters (CNPS, 
2011). 

July - August No.  The project site is outside the 
known elevation range and provides 
only marginally suitable habitat for 
this species. 

tSidalcea oregana ssp. valida 
Kenwood Marsh checkerbloom 

FE/CE/1B.1 Known only to Sonoma 
County (CNPS, 2010). 

Marshes and swamps 
(freshwater).  Elevations range 
from 115-150 meters (CNPS, 
2010).   

June - September No.  The project site does is outside 
the known geographic and elevation 
range and does not provide suitable 
habitat for this species. 

Streptanthus batrachopus 
Tamalpais jewel-flower 

--/--/1B Known to occur in Lake and 
Marin counties (CNPS, 2011). 

Closed-cone coniferous forest 
and Chaparral (serpentinite).  
Elevations range from 305-650 
meters (CNPS, 2011). 

April - July No.  The project site is outside the 
geographic range and does not 
provide suitable soils for this 
species. 
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Streptanthus brachiatus ssp. 
brachiatus 
Socrates Mine jewel-flower 

--/--/1B.2 Known from Napa and 
Sonoma counties (CNPS, 
2011). 

Closed-cone coniferous forest 
and chaparral (usually 
serpentine).  Elevations range 
from 545 to 1,000 meters (CNPS, 
2011).  

May - June No.  The project site does not 
contain suitable habitat or soils for 
this species. 

Streptanthus brachiatus ssp. hoffmanii 
Freed’s jewel-flower 

--/--/1B.2 Known to occur in Lake and 
Sonoma counties (CNPS, 
2011). 

Chaparral and cismontane 
woodland/serpentinite.  
Elevations; 490-1220 meters 
(CNPS, 2011). 

May - July No.  The project site does not 
provide suitable soils for this 
species. 

Streptanthus breweri var. hesperidis 
Green jewel-flower 

--/--/1B.2 Known from Glenn, Lake, 
Napa, and Sonoma counties 
(CNPS, 2011).  

Chaparral (openings) and 
cismontane woodland 
(serpentinite, rocky).  Elevations 
range from 130 to 760 meters 
(CNPS, 2011). 

May - July No.  The project site does not 
provide suitable soils for this 
species. 

Streptanthus morrisonii ssp. elatus 
Three Peaks jewel-flower 

--/--/1B Known to occur in Lake, Napa, 
and Sonoma counties (CNPS, 
2011). 

Chaparral (serpentinite).  
Elevations; 90-815 meters 
(CNPS, 2011). 

June - September No.  The project site does not 
provide suitable soils for this 
species. 

Streptanthus morrisonii ssp. morrisonii 
Morrison’s jewel-flower 

--/--/1B Known to occur in Sonoma 
County (CNPS, 2011). 

Chaparral (serpentinite, rocky, 
talus) (CNPS, 2011). 

May - September No.  The project site is outside the 
known geographic range and does 
not provide suitable soils or habitat 
for this species. 

Streptanthus Vernalis 
Early jewel flower 

--/--/1B.2 Know to occur in Lake county 
(CNPS, 2011). 

Closed-cone coniferous forest 
and Chaparral (serpentinite). At 
Elevations 610-610 meters 
(CNPS, 2011). 

March - May No.  The project site is outside the 
known geographic range and does 
not provide suitable soils or habitat 
for this species. 

Trichostema ruygtii 
Napa Bluecurls 

--/--/1B.2 Known to occur in Lake, Napa, 
and Solano counties (CNPS, 
2011). 

Chaparral, cismontane woodland, 
lower montane coniferous forest, 
valley and foothill grassland and 
vernal pools. At elevations of 30-
680 meters (CNPS, 2011). 

June - October Yes.  See text. 
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Trifolium amoenum 
Two forked clover 

FE/--/1B.1 Known to occur in Marin, Napa 
(though may be extirpated), 
Santa Clara (though may be 
extirpated), Solano (though 
may be extirpated), and 
Sonoma (though may be 
extirpated/uncertain) counties 
(CNPS, 2011). 
 

Coastal bluff scrub and Valley and 
foothill grassland (sometimes 
serpentinite).  Elevations; 5-415 
meters (CNPS, 2011).   

April - June No.  The project site does not 
contain suitable soils for this 
species. 
 

Trifolium depauperatum var. 
hydrophilum 
saline clover 

--/--/1B.2 Known to occur in Alameda, 
Colusa (?), Monterey, Napa, 
San Benito, Santa Clara, 
Santa Cruz, San Luis Obispo, 
San Mateo, Solano, and 
Sonoma counties (CNPS, 
2011). 
 
 

Marshes and swamps, Valley and 
foothill grassland (mesic, 
alkaline), and Vernal pools.  
Elevations range from 0-300 
meters (CNPS, 2011). 

April - June No.  The project site is outside the 
known elevation range and provides 
only marginal habitat for this 
species. 

Triquetrella californica 
coastal triquetrella 

--/--/1B.2 Known to occur in Contra 
Costa, Del Norte, Mendocino, 
Marin, San Diego, San 
Francisco, San Mateo, and 
Sonoma counties.  Also 
occurs in Oregon (CNPS, 
2011). 
 

Coastal bluff scrub and Coastal 
scrub/soil.  Elevations; 10-100 
meters (CNPS, 2011). 

N/A No.  The project site is outside the 
known elevation range and does not 
provide suitable habitat for this 
species. 

Viburnum ellipticum 
oval-leaved viburnum 

--/--/2.3 Known to occur in Contra 
Costa, El Dorado, Fresno, 
Glenn, Humboldt, Mendocino, 
Napa, Placer, Shasta, and 
Sonoma and Tehama counties 
in California and in Oregon 
and Washington states 
(CNPS, 2011). 
 
 

Chaparral, Cismontane woodland, 
and Lower montane coniferous 
forest.  Elevations range from 
215-1,400 meters (CNPS, 2011).  

May - June Yes. See text. 
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Animals 
Invertebrates 
Linderiella occidentalis 
California linderiella  

FSC/--/-- Vernal pools and seasonal 
wetlands. 

This species is entirely dependent 
on the aquatic environment 
provided by vernal pool wetland 
ecosystems (CDFG, 2010a).  

December-June 
(Water present) 
June-November 

(Water not 
present) 

No.  The project site does not 
provide suitable vernal pool or other 
wetland habitat for this species. 

Syncaris pacifica 
California freshwater shrimp 

FE/CE/-- Known only throughout Marin, 
Napa, and Sonoma counties. 

Small, low-gradient, perennial 
coastal streams.  Prefers 
relatively shallow streams with 
depths of 12-36 inches, exposed 
live roots of trees such as alder 
and willow, undercut banks 
greater than 6 inches, 
overhanging woody debris or 
stream vegetation and vines.  
Elevations range from 0-116 
meters. 

Consult Agency No.  The project site does not 
provide suitable habitat for this 
species. 

Fish 
Hysterocarpus traski pomo 
Russian River tule perch 

--/CSC/SC Occurs throughout the 
Russian River and the lower 
reaches of its major tributaries 
in Sonoma County. 

Occurs in clear streams and 
rivers.  Will congregate around 
submerged logs and boulders.  
Associated with beds of emergent 
and aquatic vegetation, deep 
pools, and banks with complex 
cover, such as overhanging 
bushes, fallen trees, and 
undercutting. 

Consult Agency No.  The project site does not 
provide suitable habitat for this 
species. 

Lavinia symmetricus ssp. 2 
Tomales roach 

--/CSC/SC Known from Walker Creek and 
other tributaries to Tamales 
Bay in Marin County. 

Small, warm intermittent streams 
and isolated pools within streams 

Consult Agency No.  The project site does not 
provide suitable habitat for this 
species. 
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Oncorhynchus mykiss irideus 
steelhead 
Central California Coast  
ESU  

FT/--/-- Central California Coastal 
ESU, spawns in drainages 
from the Russian River basin, 
Sonoma and Mendocino 
Counties, to Soquel Creek, 
Santa Cruz County (including 
the San Francisco Bay basin, 
but not the Sacramento and 
San Joaquin Rivers or their 
tributaries). 

Found in cool, clear, fast-flowing 
permanent streams and rivers 
with riffles and ample cover from 
riparian vegetation or overhanging 
banks.  Spawning: streams with 
pool and riffle complexes.  For 
successful breeding, require cold 
water and gravelly streambed. 

Consult Agency No.  The project site does not 
provide suitable habitat for this 
species. 

Amphibians 
Ambystoma californiense 
California tiger salamander 
Central population 

FT/--/-- Occurs in Alameda, Butte, 
Contra Costa, Fresno, Glenn, 
Kern, Madera, Merced, 
Monterey, Sacramento, San 
Benito, San Joaquin, San Luis 
Obispo, San Mateo, Santa 
Barbara, Santa Clara, Solano, 
Sonoma, Stanislaus, Tulare, 
and Yolo counties.   

Occurs in vernal pools, ephemeral 
wetlands, and seasonal ponds, 
including constructed stockponds, 
in grassland and oak savannah 
plant communities; Elevation 3-
1054 meters. 

November-
February (adults) 
March 15-May15 

(larvae) 

No.  The project site does not 
provide suitable breeding or upland 
habitat for this species. 

Rana aurora draytonii 
California red-legged frog 

FT/CSC/-- Known populations from 
Alameda, San Francisco, 
Placer, Riverside, Santa 
Barbara, San Luis Obispo, 
San Mateo, Santa Cruz, Santa 
Clara, Marin, Sonoma, and 
Contra Costa Counties 

Found in lowlands and foothills in 
or near permanent sources of 
deep water with dense shrubby or 
emergent riparian vegetation. 

November – 
March (breeding) 

 
June - August      
(non-breeding) 

No.  The project site does not 
provide suitable habitat for this 
species. 

Rana boylii 
Foothill yellow-legged frog 

--/CSC/SC Ranges from northern Oregon 
west of the Cascades south 
along the coast to the San 
Gabriel mountains, and south 
along the western side of the 
Sierra Nevada mountains to 
Kern county; known 
populations from Lake County.

Found in woodland, chaparral, 
and forests associated with slow 
and gravelly streams and rivers. 

March - June 
(breeding)  

 
July - September   
(non-breeding) 

No.  The project site does not 
provide suitable habitat for this 
species. 
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Birds 
Accipiter striatus 
Sharp-shinned hawk 

--/WL/-- California-wide Nests in dense, even-aged, 
single-layered, forest canopy.  
Winters in woodlands.  Prefers 
but does not require nearby 
riparian habitat.  

All Year NO.  The project site does not 
contain suitable habitat for this 
species. 

Agelaius tricolor 
tricolored blackbird 

--/CSC/-- Restricted to the Central 
Valley and surrounding 
foothills, throughout coastal 
and some inland localities in 
southern California, and 
scattered sites in Oregon, 
western Nevada, central 
Washington, and western 
coastal Baja California. 

Nests in dense thickets of cattails, 
tules, willow, blackberry, wild 
rose, and other tall herbs near 
fresh water. 

All Year No.  The project site does not 
provide suitable habitat for this 
species. 

Cypseloides niger 
black swift 

--/CSC/CS Breeds in the central and 
southern Sierra, the coastal 
cliffs and mountains of San 
Mateo, Santa Cruz, and 
Monterey counties, the San 
Gabriel, San Bernardino, and 
San Jacinto mountains of 
southern California, and within 
a small region of the Cascade 
Range.   

Steep cliffs or ocean bluffs with 
ledges, cavities or cracks for 
nesting along ocean shore, inland 
deep canyons and often behind 
waterfalls.  Forages in a wide 
variety of habitats including 
forests, canyons, valleys, and 
plains.  Breeding elevations range 
from o-2285 meters.  

May-July No.  The project site does not 
provide suitable habitat for this 
species. 

Elanus leucurus 
white-tailed kite 

--/CFP/-- Permanent resident of coastal 
and valley lowlands. 

Habitats include savanna, open 
woodland, marshes, partially 
cleared lands and cultivated 
fields, mostly in lowland 
situations.  Nesting occurs in 
trees. 

Year round 
 

Yes.  See text. 



 

Analytical Environmental Services   Jasud Estate Vineyards Timberland Conversion Project 
April 2012                        Draft Environmental Impact Report 

14

SCIENTIFIC NAME 
COMMON NAME 

FEDERAL/
STATE/ 
CNPS 

STATUS 

DISTRIBUTION HABITAT REQUIREMENTS PERIOD OF 
IDENTIFICATION

POTENTIAL TO OCCUR ON-SITE 

Falco Mexicanus 
Prarie falcon 

BCC/WL/-- Not found along the coast. Distributed from annual 
grasslands to alpine meadows, 
but associated primarily with 
perennial grasslands, savannahs, 
rangeland, some agricultural 
fields, and desert scrub.  Requires 
cliffs, bluffs, or rock outcrop to 
nest in.  

All Year No.  While the project site provides 
marginally suitable foraging habitat 
but no breeding habitat for this 
species. 

Falco peregrinus anatum 
American peregrine falcon 

FD/CE/-- Active nesting sites known 
along the coast north of Santa 
Barbara and other mountains 
in northern California. 

Breeds mostly in woodland, 
forest, and coastal habitats near 
water on high cliffs or banks.  Will 
nest on man-made structures and 
in the hollows of old trees or open 
tops of cypress, sycamore or 
cottonwood trees 50-90 feet 
above the ground.  

Year Round  
(some migrate) 

No.  The project site does not 
provide suitable habitat for this 
species. 

Haliaeetus leucocephalus 
bald eagle 

FD/CE/-- Nests in Butte, Lake, Lassen, 
Modoc, Plumas, Shasta, 
Siskiyou, Humboldt, and 
Trinity Counties.  Winters 
throughout most of California. 

Found near ocean shorelines, 
lakes, reservoirs, river systems, 
and coastal wetlands.  Usually 
less than 2 km to water that offers 
foraging opportunities.  Suitable 
foraging habitat consists of large 
bodies of water or rivers with 
abundant fish and adjacent 
perching sites such as snags or 
large trees. 
 

All year No.  The project site does not 
provide suitable habitat for this 
species. 
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Progne subis 
Purple martin 

--/CSC/SC Known from Mendocino, 
Napa, Sonoma, Lake, 
Riverside, Sacramento, San 
Luis Obispo, Placer, Shasta, 
San Diego and Monterey 
Counties. 

Found in a variety of wooded, 
low-elevations habitats.  Uses 
valley foothill and montane 
hardwood, valley foothill and 
montane hardwood-conifer, and 
riparian habitats.  Also occurs in 
coniferous habitats, including 
closed-cone pine-cypress, 
ponderosa pine, Douglas-fir, and 
redwood.  Inhabits more open 
areas in winter. 
 
 

All Year Yes.  See text. 

Strix occidentalis caurina 
northern spotted owl 

FT/--/-- Geographic range extends 
from British Colombia to 
northwestern California south 
to San Francisco.  The 
breeding range includes the 
Cascade Range, North Coast 
Ranges, and the Sierra 
Nevada.  Some breeding 
populations also occur in the 
Transverse Ranges and 
Peninsular Ranges. 

Resides in mixed conifer, 
redwood, and Douglas-fir 
habitats, from sea level up to 
approximately 2300 meters.  
Appear to prefer old-growth 
forests, but use of managed 
(previously logged) lands is not 
uncommon.  Owls do not appear 
to use logged habitat until 
approximately 60 years after 
logging unless some larger trees 
or snags remain after logging.  
Nesting habitat is a tree or snag 
cavity, or the broken top of a large 
tree.  Requires a nearby, 
permanent source of water.  
Foraging habitat consists of any 
forest habitat with sufficient prey 
(e.g. flying squirrels, mice, and 
voles). 
 
 

All Year Yes.  See text. 
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Mammals 
Antrozous pallidus 
pallid bat 

--/CSC/SC Locally common species at 
low elevations. It occurs 
throughout California except 
for the high Sierra Nevada 
from Shasta to Kern cos., and 
the northwestern corner of the 
state from Del Norte and 
western Siskiyou cos. to 
northern Mendocino Co. 

Habitats occupied include 
grasslands, shrublands, 
woodlands, and forests from sea 
level up through mixed conifer 
forests, generally below 2,000 
meters. The species is most 
common in open, dry habitats with 
rocky areas for roosting.  Roosts 
also include cliffs, abandoned 
buildings, bird boxes, and under 
bridges. 

All Year Yes.  See text. 

Corynorhinus townsendii 
Townsend’s big-eared bat 

--/CSC/Red Occurs throughout California, 
excluding subalpine and alpine 
habitats.  Its range extends 
through Mexico to British 
Columbia and the Rocky 
Mountain states.  Also occurs 
in several regions of the 
central Appalachians.   

Requires caves, mines, tunnels, 
buildings, or other man-made 
structures for roosting.  
Hibernation sites must be cool 
and cold, but above freezing.   

All year Yes.  See text. 

Lasionycteris noctivagans 
silver-haired bat 

--/CSC/-- Known to occur from the 
Oregon border south along the 
coast to San Francisco Bay, 
and along the Sierra Nevada 
and Great Basin region to Inyo 
Co. It also occurs in southern 
California from Ventura and 
San Bernardino Cos. south to 
Mexico and on some of the 
Channel Islands. This species 
also is recorded in 
Sacramento, Stanislaus, 
Monterey and Yolo Cos. 

Primarily a coastal and montane 
forest dweller feeding over 
streams, ponds and open brushy 
areas.  Roosts in hollow trees, 
beneath exfoliating bark, 
abandoned woodpecker holes 
and rarely under rocks.  Needs 
drinking water.  

All Year No.  The project site does not 
contain suitable habitat for this 
species. 
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Lasiurus cinereus 
hoary bat 

--/CSC/-- May be found at any location 
in California, although 
distribution patchy in 
southeastern deserts. 

Prefers open habitats or habitat 
mosaics, with access to trees for 
cover and open areas or habitat 
edges for feeding.  Roosts in 
dense foliage of medium to large 
trees. Preferred sites are hidden 
from above, with few branches 
below, and have ground cover of 
low reflectivity.  Females and 
young tend to roost at higher sites 
in trees. Feeds primarily on 
moths.  Requires water.   

All Year No.  The project site does not 
contain suitable habitat for this 
species. 

Myotis yumanensis 
Yuma myotis bat 

FSC/--/-- Found in a wide variety of 
habitats ranging from sea level 
to 11,000 ft.   

Optimal habitats are open forests 
and woodlands with sources of 
water over which to feed; roosts in 
buildings, mines, caves, or 
crevices.  

All year No.  The project site does not 
contain suitable habitat for this 
species. 

Habitats 
Coastal and Valley Freshwater Marsh  Occasional along the coast 

and in coastal valleys near 
river mouths and around the 
margins of lakes and springs.  
Most extensive in the upper 
portion of the Sacramento-San 
Joaquin River Delta.  Common 
in the Sacramento and San 
Joaquin Valleys in river 
oxbows and other areas on 
the flood plain.  Occasional 
along the Colorado River on 
the California-Arizona border.  
Now much reduced in area 
through its entire range. 

Quiet sites (lacking significant 
current) permanently flooded by 
fresh water (rather than brackish, 
alkaline, or variable).  Prolonged 
saturation permits accumulation 
of deep, peaty soils. 

 No.  There is no marsh habitat on 
the project site. 
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SCIENTIFIC NAME 
COMMON NAME 

FEDERAL/
STATE/ 
CNPS 

STATUS 

DISTRIBUTION HABITAT REQUIREMENTS PERIOD OF 
IDENTIFICATION

POTENTIAL TO OCCUR ON-SITE 

Northern Vernal Pools  Solano County, Sacramento 
County, Sacramento County, 
Riverside County,  Tehama 
County, Butte County 

  No.  There is no vernal pool habitat 
on the project site. 

Serpentine Bunchgrass  Scattered widely through the 
Coast Ranges, less common 
in the Sierra Nevada and 
southern California mountains.

Open grassland dominated by 
perennial bunchgrasses.  Total 
cover typically is low, but is 
markedly dominated by native 
species. 

 No.  The project site does not have 
suitable soils to support this habitat 
type. 

Valley Needlegrass Grassland     No.  The grasslands onsite 
dominated by nonnative species 
and do not meet the criteria for this 
habitat type. 

 
FEDERAL:  United States Fish and Wildlife Service 
FE Federally Endangered 
FT Federally Threatened 
FC Federal Candidate for Listing 
 

STATE:  California Department of Fish and Game 
CE California Listed Endangered 
CR California Listed Rare 
CT California Listed Threatened 
CSC California Species of Special Concern 
CFP California Fully-Protected 
 
CNPS:     California Native Plant Society 
List 1A   Plants Presumed Extinct in California 
List 1B   Plants Rare, Threatened, or Endangered in California and Elsewhere 
List 2   Plants Rare, Threatened, or Endangered in California, But More Common Elsewhere 
List 3        Plants About Which We Need More Information- A Review List 
 

Western Bat Working Group 
Red   Bats imperiled or are at high risk of imperilment. 
Yellow  Bats whose status warrants closer evaluation and are threatened with imperilment.  
 
Sources: USFWS, 2007b; CDFG, 2003; CNDDB, 2011a; CDFG 2011b; CNPS, 2011; Kjeldsen, 2011; Western Bat Working Group, 2007; Berner, et al., 2003 
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Introduction 
 
A  hydrologic  analysis  was  performed  with  the  TR‐55  and  HEC‐RAS  models  to  assess  Project 
impacts on storm runoff  in the headwaters of an unnamed tributary to the Napa River (Figure 
1).  The tributary watershed consists of the southern extent of the Calwater planning watershed 
of Simmons Creek (2206.500102).   The Project  is the proposed Jasud Vineyard which proposes 
the  conversion of approximately 15 gross acres  (± 12 net acres) of  timberland  to  commercial 
vineyard  within  APN  020‐300‐005,  a  parcel  of  about  38.6  acres  located  at  2087  Diamond 
Mountain Road  in northern Napa County.   This hydrologic analysis  is  intended as a supporting 
document  for  evaluation  of  project  compliance  with  County  of  Napa  regulations  and  as  a 
component of the Project Environmental  Impact Report.   Additional  information regarding the 
Project and its environmental setting is available in other Project documents.  The scope of this 
analysis is limited to hydrologic processes.   
 
TR‐55  is  a  U.S. Department  of  Agriculture  hydrologic  model  that  is  commonly  used  in  Napa 
County to estimate runoff and peak discharges and develop hydrographs for small basins using 
unit  hydrograph  theory  and  routing  procedures  that  depend  on  runoff  travel  time  through 
segments of the watershed (USDA, 1986).  This analysis was performed using the GIS interface in 
the Watershed Modeling  System  (WMS  8.4)  software  developed  by  Aquaveo.    A  number  of 
parameters  are  required  as  inputs  for  the  development  of  the  model  including  rainfall,  soil 
hydrologic groups, ground cover types along with channel characteristics and dimensions.  
 
HEC‐RAS  is a hydraulic model developed by  the Army Corps of Engineers. HEC‐RAS  computes 
water surface profiles  for a given  input discharge at a series of  input cross sections by solving 
the  1‐dimensional  energy  equation  and  computing  energy  losses  by  friction  and  flow 
contractions and/or expansions.  In this analysis, HEC‐RAS was used to evaluate flow routing in 
piped drainage systems described in the Project Erosion Control Plan (ECP).  

Site Conditions  
The Project site  is situated  in the uppermost portion of the Simmons Creek Calwater planning 
watershed  (Figure 1).   At  the  crossing of Highway 128 about 3.3 miles downstream  from  the 
Project site, the unnamed tributary to which the project site drains has a drainage area of about 
1677  acres.    Existing  vineyard  development  in  the  watershed  is  about  261  acres  (16%  of 
drainage area).   
 
The Project site  is  located on gently  to moderately sloping  terrain  (mean slope of 22%) and  is 
comprised of a mixture of divergent, planar and  convergent  slope  shapes and  convex, planar 
and  concave  flow  lines  draining  generally  to  the  northeast.    Two  Class  III  channels  drain 
approximately 9 acres  (60%) of  the project area.   The remainder of  the project area drains  to 
divergent and planar slopes with no developed channels.   Approximately 13 acres (87%) of the 
project is currently forested with Douglas‐fir and scattered redwood and oak trees.  A developed 
spring  located  in  the  southwest quadrant of  the project area  feeds  the westernmost Class  III 
watercourse which drains to Node 8 (Figure 2).  Soils located at the project site are classified by 
the USDA Soil Conservation Service Napa County Soil Survey as Aiken Loam (SCS 100 and 102).  
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Figure  1:  Unnamed  Tributary  to  Napa  River  within  Simmons  Creek  Calwater  Planning 
watershed. 
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Approach to Analysis 
The objective of  this analysis  is  to evaluate potential Project effects on peak  runoff  resulting 
from rainstorms.  The analysis assesses the likely effects on runoff of changes in land cover from 
forest to vineyard, changed drainage patterns by the addition of diversion ditches in the Project 
ECP  (Figure  2),  and  two  runoff  detention  basins.    Potential  Project  effects  are  assessed  by 
comparison of predicted pre‐ and post‐Project peak runoff along the project boundary.   
  

Modeling 
The USDA model TR‐55  is  the primary hydrologic model used.    It  requires  inputs  to describe 
rainfall  for  design  storms,  topographic  definition  of  drainage  basins,  and  description  of 
vegetative  cover  and  soils  to  determine  runoff  characteristics.  Flows  through  proposed 
subsurface culverts were evaluated using HEC‐RAS version 4.0, a 1‐dimensional hydraulic model 
developed by the U.S. Army Corps of Engineers (Hydrologic Engineering Center, 2008). 
 
Rainfall   
Of the four 24‐hour rainfall distributions, the northwestern coastal United State are classified as 
type IA (USDA, 1986).  Type IA rainfall intensity represents a typical Mediterranean climate with 
dry  summers  and wet winters.   Rainfall events of 24 hour duration were  simulated with  the 
model  for  the  2,  10,  50  and  100  year  recurrence  interval  storms.  Rainfall  depths  were 
determined from maps in the NOAA Atlas 2 Volume 11 (NOAA, 1973) (Table 1).  
 
Table 1: Rainfall depths for typical recurrence interval storms at the project site. 
 

Recurrence Interval Storm 
(24 hour Duration) 

Precipitation Depth  
(in) 

2 year   5 

10 year   7.2 

50 year   9 

100 year   9.2 
 
 
Drainage Basins 
The portion of  the unnamed  tributary  to  the Napa River watershed evaluated  in  this analysis 
includes all contributing areas to the downslope edge of the project boundary (Figures 1 and 2). 
The process of subdividing the Project area  into sub‐catchments for the pre‐ and post–Project 
conditions for peak flow comparison is described below. 
 
A  detailed  Erosion  Control  Plan  (ECP)  has  been  developed  for  the  Project  by  Napa  Valley 
Vineyard Engineering,  Inc.  (NVVE)  to comply with Napa County  regulatory  requirements.   The 
ECP  provides  for modifications  of  runoff  patterns  on  the  Project  site.    To mitigate  potential 
erosion, along‐contour diversion ditches are proposed to prevent overland flow from becoming 
sufficiently concentrated to cause erosion.  The proposed diversion ditches will increase the flow 
path  lengths within project basins.    This  increase  in  flow  length will  alter  the  timing of peak 
flows.   All collected runoff  is directed  to drop  inlets to buried drainage pipes and  then routed 
either to flow spreaders (designed to disperse concentrated flows evenly across a divergent or 
planar hillside), or to detention basins designed to reduce peak flows.  
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Figure 2: Pre‐ and post‐Project drainage basins.   
 
To evaluate peak  flows at  the project boundary  the down‐slope edge of  the project boundary 
was divided  into drainage nodes with either concentrated flow or a dispersed flow outlet (see 
Figure 2  for node  locations).   Basin boundaries were determined using  topographic  contours 
generated from the ground survey data collected by Michael Brooks & Associates  in August of 
2009.  For pre‐Project baseline conditions, nine basins were defined and evaluated using TR‐55 
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(Figure 2).  Basin drainage areas range from 0.3 to 47.2 acres.  The two largest drainages (Basin 
7‐47.2 acres; Basin 8‐25.9 acres) have substantial drainage area above the Project site (Figure 1) 
and contain Class III channels.  These two basins receive the majority of runoff from the Project 
area (8.7 acres, nearly 60% of the gross vineyard acreage). 
 
Post‐Project drainage basins were defined by modifying pre‐Project basins to reflect the changes 
in  flow paths proposed  in  the ECP  (Figure 2).   Each drainage area  flowing  to a drainage ditch 
became a new basin for purposes of post‐Project analysis.   Each of the nine basins created for 
the baseline condition were  thus sub‐divided,  resulting  in a  total of 40 basins  (Figure 2).   The 
post‐Project basin total area  is  identical to that of the pre‐Project area, which allows for direct 
pre‐ and post‐Project comparison. It should be noted that due to the change  in drainage basin 
areas basin numbering is not consistent between pre and post‐Project scenarios.  
 
Runoff 
Curve Number Assignment 
The most  important parameter the modeler must decide upon when building a TR‐55 model  is 
the Runoff Curve Number assigned  to each  land use  type.   Curve numbers are dependent on 
land  cover  types  and  the  hydrologic  soil  groups  found  in  the  area  and  are  used  in  the 
calculations of runoff.  
 
Five  land  cover  types  were  used  to  help  determine  the  composite  curve  numbers  for  each 
drainage basin for current and proposed conditions at the project site.   Land cover maps were 
digitized  in ArcGIS  for  the  project  area  based  on  interpretation  of  2007 Napa  County  digital 
orthophotos.  Land  cover  types  found  within  the  watersheds  draining  the  project  area  are 
summarized in Table 2 and 3.  
 
Proposed detention basin  areas were not  included  as  a  separate  cover  type  in  the proposed 
conditions land cover maps.  Effects of the basins on project peak flow estimates are addressed 
outside of TR55 using the storage indication method.  SCS Rainfall distributions were calculated 
for  the  2,  10,  50  and  100  year  24  hour  events  using  a  calculator  at  hydrocalc.com 
(http://www.hydrocalc.com/scs_rain/scs_rain.html).    The  resulting  time  series  of  rainfall  data 
was  used  to  determine  an  instantaneous  discharge  for  each  six‐minute  timestep  creating  a 
hydrograph  for each detention basin. These hydrographs were added  to  the composite  inflow 
hydrographs  for  each  detention  basin  and  analyzed  using  the  storage  indication  method 
described later in this document. 
 
Tables 2‐2 a‐d  in the TR‐55 guidance manual provide runoff curve number for varying types of 
land uses  (USDA, 1986).   Land cover types were selected specifically from Tables 2‐2b “Runoff 
curve  numbers  for  cultivated  agricultural  lands”  and  2‐2c  “runoff  curve  numbers  for  other 
agricultural  lands”.    The  undeveloped  land  cover  types  used  were  selected  from  Table  2‐2b 
these  were:  “Grassland”  and  “Forest”  both  with  “good”  hydrologic  conditions  (“good” 
conditions encourage average and better than average infiltration and tend to decrease runoff; 
USDA, 1986).   To simulate a no‐till vineyard  land cover “close‐seeded or broadcast  legumes or 
rotation meadow” cover type was chosen from Table 2‐2b with a “straight row” treatment and 
“good” hydrologic condition was chosen.  The existing orchard land was simulated with “Woods‐
grass  combination  (orchard  or  tree  farm)”  also  with  a  “good”  hydrologic  condition.    For  all 
buildings  or  significantly  developed  pieces  of  ground  the  cover  type  “Farmsteads‐buildings, 
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lanes, driveways and surrounding  lots” was used.   Only one hydrologic condition was available 
to use for the “Farmsteads” cover type. 
 
 

Table 2: Jasud Pre‐Project land cover type summary table. 
 

Pre‐Project 

Basin  Land Use  Area Acres  Percent Total 

1  Vineyard  0.45  79.8% 
1  Forest  0.11  20.2% 

2  Vineyard  1.41  70.6% 
2  Grassland  0.04  2.0% 
2  Forest  0.51  25.7% 
2  Farmstead  0.03  1.7% 

3  Vineyard  0.95  72.3% 
3  Grassland  0.02  1.7% 
3  Forest  0.33  25.2% 
3  Farmstead  0.01  0.9% 

4  Vineyard  0.98  67.8% 
4  Grassland  0  0.0% 
4  Forest  0.46  32.2% 

5  Vineyard  0.97  51.4% 
5  Forest  0.92  48.6% 

6  Vineyard  0.06  21.0% 
6  Forest  0.21  79.1% 

7  Vineyard  6.94  14.7% 
7  Grassland  3.14  6.7% 
7  Forest  37.1  78.6% 

8  Vineyard  11.9  45.9% 
8  Orchard/Woods  0.72  2.8% 
8  Grassland  2.81  10.8% 
8  Forest  10.48  40.5% 

9  Vineyard  1.89  68.3% 
9  Grassland  0.24  8.5% 
9  Forest  0.64  23.1% 
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Table 3 Post‐Project land cover type summary table. 

Basin  Land Use  Area Acres  Percent Total 

1  Vineyard  0.4  0.7991 

1  Forest  0.1  0.2009 

2  Vineyard  0.93  0.8024 

2  Grassland  0.06  0.0556 

2  Forest  0.17  0.1419 

3  Vineyard  0.37  1 

4  Vineyard  0.57  1 

5  Vineyard  1.08  0.8891 

5  Forest  0.13  0.1109 

6  Vineyard  0.16  0.1102 

6  Forest  1.3  0.8898 

7  Vineyard  0.74  0.7683 

7  Forest  0.22  0.2317 

9  Vineyard  0.61  1 

10  Vineyard  0.1  0.4434 

10  Forest  0.13  0.5566 

13  Vineyard  0.25  0.381 

13  Forest  0.4  0.619 

14  Vineyard  0.54  0.3702 

14  Forest  0.91  0.6298 

15  Vineyard  0.05  0.1983 

15  Forest  0.21  0.8017 

16  Vineyard  2.17  0.0604 

16  Grassland  3.1  0.086 

16  Forest  30.72  0.8536 

17  Vineyard  9.51  0.4193 

17 
Orchard/Woo

ds  0.71  0.0313 

17  Grassland  2.28  0.1006 

17  Forest  10.18  0.4488 

18  Vineyard  0.09  0.1988 

18  Forest  0.37  0.8012 

19  Vineyard  0.32  0.9997 

19  Forest  0  0.0003 

20  Vineyard  0.56  0.9966 

20  Forest  0  0.0034 

21  Vineyard  0.1  0.3128 

21  Forest  0.21  0.6872 

24  Vineyard  1.46  0.8059 

24  Grassland  0.22  0.1225 

24  Forest  0.13  0.0717 

26  Vineyard  0.15  1 

Basin  Land Use  Area Acres  Percent Total 

27  Vineyard  1.45  0.6839 

27  Grassland  0.5  0.2379 

27  Forest  0.17  0.0782 

28  Vineyard  0.03  0.0626 

28  Forest  0.41  0.8929 
28  Farmstead  0.02  0.0445 

29  Vineyard  0.05  0.9965 

29  Forest  0  0.0035 

30  Vineyard  0.38  0.9365 

30  Forest  0.03  0.0635 

31  Vineyard  0.37  0.5777 

31  Forest  0.26  0.4034 

31  Farmstead  0.01  0.0189 

32  Vineyard  0.23  0.991 

32  Forest  0  0.009 

33  Vineyard  0.22  0.9992 

33  Forest  0  0.0008 

34  Vineyard  0.14  0.9993 

34  Forest  0  0.0007 

35  Vineyard  0.08  1 

36  Vineyard  0.08  0.9955 

36  Forest  0  0.0045 

38  Vineyard  0.31  0.832 

38  Forest  0.06  0.168 

39  Vineyard  0.35  0.121 

39  Grassland  0  0.0016 

39  Forest  2.52  0.8775 

40  Vineyard  0.46  0.4417 

40  Forest  0.58  0.5583 

41  Vineyard  0.2  0.4214 

41  Forest  0.27  0.5786 
42  Vineyard  0.09  0.954 
42  Forest  0  0.046 

43  Vineyard  0  0.0013 

43  Grassland  0.02  0.0288 
43  Forest  0.74  0.9699 

44  Forest  0.31  1 

45  Vineyard  0.04  0.5102 

45  Forest  0  0.0038 
45  Farmstead  0.04  0.486 
46  Vineyard  0.12  1 

47  Vineyard  0.11  1 
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Soils  data  were  obtained  in  GIS  shapefile  format  from  the  National  Resources  Conservation 
Service Soil Survey Geographic (SSURGO) database for Napa County, California.  The hydrologic 
soils group classification  is based on  the minimum  infiltration rate obtained  for bare soil after 
prolonged wetting (USDA, 1986).  Soils located at the project site are classified by the USDA Soil 
Conservation Service Napa County Soil Survey as SCS 100 and 102, Aiken Loam.  The Aiken Loam 
is  in  hydrologic  soil  group  B  described  as  having  “moderately  low  runoff  potential  when 
thoroughly wet,” (USDA, 2007).  Soil types found within the contributing watersheds upslope of 
the project area also includes GgE and GgEsn,  Goulding Clay Loam.  The Goulding Loam soils are 
categorized in hydrologic soil group D which “have high runoff potential when thoroughly wet,” 
(USDA, 2007).   The hydrologic  soils group  for each  soil  type was attached  to  this  spatial data 
using  ESRI  Arc  GIS  software  and  the  layer  was  then  brought  into  WMS  to  calculate  curve 
numbers. 
 
Area‐weighted composite curve numbers for each basin were calculated  in the WMS software 
using  the  distribution  of  the  land  use  and  soils  within  each  drainage  basin.    Runoff  Curve 
Number reports generated by WMS for both existing and proposed conditions are presented in 
Appendix A. 
 
 
Hydraulic Parameters  
Time of concentration (Tc) is the time it takes for runoff to travel to a point of interest from the 
hydraulically most distant point of the basin.  In WMS the flow path taken from the hydraulically 
most distant point is called the time of concentration arc.  Time of concentration is the sum of 
travel  times  for  each  flow  segment  representing  flow  types  beginning  with  sheet  flow  then 
shallow concentrated  flow  followed by open channel  flow.   Flow paths were digitized  in WMS 
using automated methods for the pre‐project scenario and manually digitized for the proposed 
scenario (Figure 2). Appendix C contains summaries of the Tc calculations made in WMS. 
 
The maximum  length of sheet  flow as defined by  the TR‐55 manual  is 300  ft, after which  it  is 
assumed shallow concentrated flow begins and continues until open channel flow begins.  Open 
channel  flow  occurs  in  basins  seven,  eight  and  nine  (basins  16,  17  and  18  in  the  developed 
scenario)  in naturally developed  channels.    Flow  through  the proposed diversion ditches  and 
rock lined ditches were also modeled as open channel flow.   
   
Flow  lengths  and  slope  are  calculated  by  the  WMS  software  while  specific  channel 
characteristics  are  required  as  inputs  by  the  modeler.  Manning’s  roughness  values  were 
required  to calculate Tc  for sheet  flow and open channel  flow. Table 3‐1  in  the TR‐55 Manual 
(USDA, 1986) provides roughness coefficients for various surface types.   A roughness value for 
“Dense  Grass”  of  0.24  was  determined  to  be  most  characteristic  for  sheet  flow.    Shallow 
concentrated flow did not require a roughness value to calculate Tc as its velocity is determined 
from a relationship defined in the TR‐55 and presented in Figure 3‐1 (USDA, 1986). For the open 
channel  flow  segments  in  the  natural  channels,  a  roughness  value  of  0.04  was  assigned.    A 
roughness  value of 0.04  is described  in Table 16‐1  in Dunne and  Leopold as  characteristic of 
“Mountain streams with rocky beds and rivers with variable sections and some vegetation along 
banks” (Dunne and Leopold, 1978, p. 593).   Channel dimensions were observed  in the field for 
basins  seven,  eight  and  nine  and  used  to  calculate  representative  hydraulic  radii  for  each 
segment.  For the open channel flow in the proposed diversion ditches a roughness of 0.24 was 
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used based on ECP Details calling for diversion ditches to be “seeded, mulched and covered with 
jute netting”  (Page 3). Dimensions of proposed ditches were also  taken  from  the ECP Details 
(Page 3).  
 
 
Runoff Detention 
One  runoff  detention  basin  (Detention  Basin  G,  located  adjacent  to  the  eastern  Class  III 
watercourse) was  initially proposed  to mitigate predicted  increases  in  runoff  from  the Project 
site  due  to  changes  in  vegetative  cover  from  woodland  to  cultivated  crops.    However, 
preliminary TR‐55  results  indicated  an  increase  in peak  flows  from  the Project  site  could  still 
occur.   Consequently,  three other runoff detention basins were added  to prevent  increases  in 
peak runoff as required by the County of Napa.  The second runoff detention basin (Basin B) was 
added to collect runoff to Node 2 located in the northern most part of the Project site (Figure 2) 
The  third  runoff detention basin  (Basin A) was added  to collect  runoff  to Node 1  just west of 
runoff detention basin B(Figure 2).  The fouth runoff detention basin (Basin H) is located at the 
north eastern edge of proposed vineyard block H just south of Node 7 (Figure 2). 
 
Detention Basin G  is proposed  to  receive  runoff  from basins 4, 5, 6, 7, 9, 33, 34, 35, and 36 
(Figure 2), which drain the central eastern part of the Project site.  Basin areas range from 0.08 
to 1.5 acres and their total area is 5.4acres.  Basins 5, 6, 7, 9, 33, 34, 35, and 36 are collected in 
diversion ditches and  routed via drop  inlets  into an 18  inch underground pipe network which 
arrives at the detention basin. Resultant TR‐55 hydrographs for these post‐Project basins were 
further analyzed with HEC‐RAS to  incorporate the effects of pipe flow on the timing of project 
peak flows and to ensure proper pipe sizing.  Initial results from HEC‐RAS analysis showed that 
timing was not effected by routing flows through the adequately sized pipe.   This  is due to the 
TR  55 model output  time  step of  6 minutes.    Since  flows  take  less  than  6 minutes  to  travel 
through the proposed pipe systems no change  in timing of the peak flows occurs.   Due to this 
composite hydrographs were calculated by summing  the TR 55 resultant hydrographs without 
running them through the HEC‐RAS pipe model.  Basin 4 flow arrives at the detention basin via 
sheet flow.  A single composite hydrograph was calculated for the inflow to the detention basin 
by summing the individual basin hydrographs.  This process was repeated for the 2, 10, 50 and 
100 year 24 hour design storm scenarios. 
 
Flows arriving at Detention Basin B originate  in post‐Project basins 1, 2, 3, 29, 30, 32 and 45  
which drain  the north central portion of  the project area.   Basin areas range  from 0.05  to 1.2 
acres and  total 2.8 acres.   Runoff  from basins 1, 2, 3, 29, 30 and 32    is collected  in diversion 
ditches and routed via drop inlets into an 18 inch underground pipe which delivers runoff to the 
detention basin.  A single composite hydrograph was calculated for the inflow to the detention 
basin by summing the individual basin hydrographs  This process was repeated for the 2, 10, 50 
and 100 year 24 hour design storm scenarios. 
 
Detention Basin A receives flows from post‐Project basins 19, 24, 26, 27, 46 and 47  which drain 
the northwest portion of the project area and a portion of the neighboring parcel to the west. 
Basin areas range  from 0.1 to 2.09 acres and total 4.56 acres.   Runoff  is collected  in diversion 
ditches and routed via drop inlets into an 18 inch underground pipe which delivers runoff to the 
detention basin. A single composite hydrograph was calculated for the  inflow to the detention 
basin by summing the individual basin hydrographs  This process was repeated for the 2, 10, 50 
and 100 year 24 hour design storm scenarios. 
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Detention Basin H receives flows from post‐Project basins 38, 39, 40, 41, 42 and 44 which drain 
the south eastern edge of the Project area and a portion of the neighboring parcel to the east 
and south. Basin areas range from 0.09 to 2.86 acres and total 5.15 acres. Runoff from basins 38, 
39, 40, 41, and 42  is collected  in diversion ditches and  routed via drop  inlets  into an 18  inch 
underground pipe which delivers runoff to the detention basin. Runoff from basin 44 will flow 
directly into the detention basin. A single composite hydrograph was calculated for the inflow to 
the detention basin by summing the  individual basin hydrographs.   This process was repeated 
for the 2, 10, 50 and 100 year 24 hour design storm scenarios. 
 
 
The effects of  the proposed detention basins on peak  flows were evaluated using  the storage 
indication  method  (Bedient  and  Huber,  1992).    The  storage  indication  method  requires 
numerical relationships between depth and storage volume and depth and outflow to quantify 
flow through a detention basin.   These values were calculated using the WMS Detention Basin 
Calculator  function based on  specifications of  the geometry and drainage  facilities. All design 
specifications  for  the  detention  basins  and  their  structures  will  be  included  in  Napa  Valley 
Vineyard Engineering’s Erosion Control Plan.  An Excel spread sheet was used to implement the 
storage indication method calculations to evaluate the effects of the detention basin on runoff 
rates.  
 
The  storage‐discharge  curves  for Detention Basins A  and G  are  shown  in  Figure  3,  those  for 
Detention basins B and H are shown in Figure 4.  The detention basin storage volumes are about 
0.34 (DBA and DBG) and 0.23 ac‐ft (DBB and DBH) based on pond depth of 5 ft and surface areas 
of 3,000 ft2 and 2,000 ft2 for DBA/DBG and DBB/DBH respectively.  The primary outlet for each 
detention  basin  is  a  1  ft  diameter  standpipe  opening  3  feet  above  the  bottom  of  the  pond 
delivering  flow  to  a  drain  pipe  directed  to  flow  spreaders.    Spreaders  will  be  designed  to 
distribute flows at rates that will safely dissipate outflows without causing surface erosion.  The 
detention basins also have a spillway modeled as a 10‐ft long broad crested weir 4 ft above the 
pond bottom (1 ft above the standpipe  inlet elevation).   Flow through the spillway  is expected 
only  during  the  100  yr  design  storm.    Appropriate  energy  dissipation  of  flows  exiting  via 
spillways is required to prevent erosion.  The detention basins are to be formed in part by a rock 
wall with embedded  filter  fabric, a design  that allows  slow  seepage of detained  runoff water 
independent  of  and  prior  to water  elevations  allowing  for  flow  through  the  standpipe.    The 
runoff analysis neglects  this  slow  seepage, which  is expected  to have negligible effect during 
design storm flow conditions.   
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Figure 3: Storage discharge curves calculated for Detention Basins A and G (Figure 2) 
 

 
Figure 4: Storage discharge curves for Detention Basin B and H (Figure 2) 
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Results 
 
Hydrographs  were  computed  for  all  rainfall  events  in  WMS  (e.g.  Figure  5)  using  the  TR‐55 
tabular hydrograph method (USDA, 1986).  The effects on flow of the proposed detention basins 
were computed using the flow  indication method.   A composite hydrograph was calculated for 
pre‐Project  conditions  by  summing  the  TR‐55  output  hydrographs  for  all  nine  basins.    This 
process adds together all instantaneous discharge rates at each runoff node at each six‐minute 
time  step  computed  by  TR‐55.    The  composite  hydrograph  for  proposed  Project  conditions 
summed the outflow from both runoff detention basins with the remaining basins that do not 
contribute  to  the  detention  basins.    Composite  peak  runoff  for  existing  pre‐Project  and 
proposed post‐Project conditions with and without the detention basins is compared in Table 4. 
Without the proposed flow detention basins change in peak runoff over the entire project area 
ranges  from 11.6%  (100 year 24 hour event) to 24.3%  (2 year 24 hour event). Change  in peak 
runoff for the Project area ranges from ‐0.2% (100 year 24 hour event) to ‐1.5% (2 year 24 hour 
event).  Composite hydrographs for all three scenarios are displayed in Figure 5. 
 
A summary of predicted runoff rates for each basin or node is provided in Appendix B.  Changes 
in  peak  flow  predicted  at  individual  drainage  nodes  reported  in  Appendix  B  do  not  reflect 
changes  in timing and flow routing associated with diversion ditches and detention basins that 
are accounted for in the composite Project hydrograph described in Table 4.   
 
It is expected that required maintenance for all proposed diversion and detention structures will 
be performed on a routine basis to ensure effective operation and detention function.  
 
Table 4: Composite peak flow comparison for entire project area. 

24 Hour 
Rainfall 
event 

Existing 
Conditions      

Q (CFS) 

Proposed 
Conditions   

Without Detention    
Q (CFS) 

% Change

Proposed 
Conditions With 

Detention Q 
(CFS) 

% Change

100 year  84.5  94.4  11.6%  84.4  ‐0.2% 
50 year  81.0  90.6  11.9%  80.9  ‐0.1% 
10 year  50.6  58.6  15.9%  46.2  ‐8.7% 
2 year  20.3  25.2  24.3%  20.0  ‐1.5% 

 
 
 



Jasud Hydrologic Analysis      14 

   

 
 

 
 
 
Figure 5: Composite hydrographs displaying peak runoff events for the 100, 50, 10 and 2 year 
24  hour  events  comparing  existing  conditions  to  proposed  conditions  with  and  without 
detention basins. 
 

Conclusion 
 
Simulation  of  potential  Project  effects  on  runoff  at  the  Project  site  using  TR‐55  to  estimate 
runoff  changes  and  simulating  the  effects  of  proposed  diversion  ditches  and  two  detention 
ponds indicates that peak runoff rates will decline for all design storms (24 hour, 2‐, 10‐, 50‐ and 
100‐yr recurrence interval).  Increases in peak flow from the Project site resulting from expected 
increases  in  runoff  rates  caused  by  changes  from  woodland  to  cultivated  land  cover  are 
mitigated by four proposed detention basins. 
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Appendix A 

WMS RUNOFF CURVE NUMBER REPORTS  



 

========================================================================= 

Runoff Curve Number Report 
(Generated by WMS) 
Jasud Pre Project 

========================================================================= 
Wed Apr 27 17:36:24 2011 
 
 
Runoff Curve Number Report for Basin 1 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    0.430   30.925 
B    Forest                                          55    0.116    6.406 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   68.3733 
 
Runoff Curve Number Report for Basin 2 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
 
B    Forest                                          55    0.539   29.659 
B    Vineyard                                        72    1.407  101.287 
B    Grassland                                       61    0.047    2.860 
B    Farmstead                                       74    0.039    2.892 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.2731 
 
Runoff Curve Number Report for Basin 3 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Grassland                                       61    0.030    1.830 
B    Forest                                          55    0.308   16.912 
B    Vineyard                                        72    0.967   69.660 
B    Farmstead                                       74    0.015    1.110 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.8125 



 
Runoff Curve Number Report for Basin 4 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Forest                                          55   0.456   25.075 
B    Vineyard                                        72   0.979   70.494 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                    66.599 
 
Runoff Curve Number Report for Basin 5 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    0.962   69.275 
B    Forest                                          55    0.904   49.711 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   63.7656 
 
Runoff Curve Number Report for Basin 6 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    0.049    3.554 
B    Forest                                          55    0.206   11.310 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   58.2903 
 
Runoff Curve Number Report for Basin 7 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
D    Vineyard                                        85   1.932  164.187 
D    Forest                                          77   16.456 1267.100 
D    Grassland                                       80    2.214  177.114 
B    Grassland                                       61    0.877   53.476 
B    Forest                                          55   20.416 1122.861 
B    Vineyard                                        72    4.851  349.295 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 



                                   67.0453 
Runoff Curve Number Report for Basin 8 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    7.211 519.194 
B    Forest                                          55    8.537  469.536 
D    Forest                                          77    1.810  139.386 
D    Vineyard                                        85    4.440  377.387 
B    Grassland                                       61    2.786  169.951 
B    Orchard/Woods                                   58    0.752   43.639 
D    Grassland                                       80    0.007    0.596 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.3225 
 
 
Runoff Curve Number Report for Basin 9 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    1.813  130.507 
B    Forest                                          55    0.644   35.401 
B    Grassland                                       61    0.200   12.185 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.0529 
 
 



========================================================================= 
Runoff Curve Number Report 

(Generated by WMS) 
Jasud Post-Project 

========================================================================= 
 
Wed Jun 22 10:02:52 2011 
Runoff Curve Number Report for Basin 1 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.105    5.797 
B    Vineyard                                        72   0.407   29.271 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                      68.5 
 
 
Runoff Curve Number Report for Basin 2 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
 
B    Vineyard                                        72   0.922   66.405 
B    Forest                                          55   0.160    8.804 
B    Grassland                                       61   0.084    5.115 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   68.8758 
 
 
Runoff Curve Number Report for Basin 3 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    0.360  25.950 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
 
 
 
 
 



Runoff Curve Number Report for Basin 4 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.567    40.826 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
Runoff Curve Number Report for Basin 5 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.122     6.700 
B    Vineyard                                        72   1.081    77.840 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   70.2785 
 
Runoff Curve Number Report for Basin 6 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.151   10.901 
B    Forest                                          55   1.325   72.860 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   56.7436 
 
 
Runoff Curve Number Report for Basin 7 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
 
B    Vineyard                                        72   0.727   52.333 
B    Forest                                          55   0.237   13.054 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.8154 
 



Runoff Curve Number Report for Basin 9 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
B    Vineyard                                        72    0.618   44.463 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
 
 
Runoff Curve Number Report for Basin 10 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.118    6.502 
B    Vineyard                                        72   0.118    8.512 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                      63.5 
 
 
 
Runoff Curve Number Report for Basin 13 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
 
B    Forest                                          55   0.393   21.597 
B    Vineyard                                        72    0.259  18.670 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   61.7614 
 
 
 
 
 
 
 
 
 
 
 
 



Runoff Curve Number Report for Basin 14 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.545   39.253 
B    Forest                                          55   0.899   49.434 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   61.4184 
 
 
Runoff Curve Number Report for Basin 15 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72      0.049       
3.551 
B    Forest                                          55      0.205      
11.302 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   58.2903 
 
Runoff Curve Number Report for Basin 16 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
 
D    Vineyard                                        85   1.926   163.702 
D    Forest                                          77  16.407  1263.360 
D    Grassland                                       80   2.207   176.591 
B    Grassland                                       61   0.844   51.511 
B    Forest                                          55   14.192  780.586 
B    Vineyard                                        72    0.274   19.733 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   68.4903 
 
 
 
 
 
 
 
 



Runoff Curve Number Report for Basin 17 
 
HSG  Land Use Description                           CN  Area        
Product 
                                                        acres        CN x 
A 
 
B    Forest                                          5    8.320  457.596 
D    Forest                                          7    1.810   139.368 
D    Vineyard                                        85   4.439   377.339 
B    Vineyard                                        72   4.976   358.241 
B    Grassland                                       61   2.294   139.942 
B    Orchard/Woods                                   58   0.752    43.633 
D    Grassland                                       80   0.007     0.596 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.1154 
 
 
 
Runoff Curve Number Report for Basin 18 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.337   18.548 
B    Vineyard                                        72   0.117    8.446 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   59.3871 
 
Runoff Curve Number Report for Basin 19 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72  0.312    22.479 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
 
 
 
 
 
 
 



Runoff Curve Number Report for Basin 20 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72  0.562    40.496 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
Runoff Curve Number Report for Basin 21 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55    0.161    8.860 
B    Vineyard                                        72    0.153   11.046 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   63.2927 
 
 
 
Runoff Curve Number Report for Basin 24 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    1.445  104.012 
B    Forest                                          55    0.135    7.410 
B    Grassland                                       61    0.202   12.328 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   69.4664 
 
 
Runoff Curve Number Report for Basin 26 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.156   11.240 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 



Runoff Curve Number Report for Basin 27 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   1.442  103.806 
B    Forest                                          55   0.154    8.496 
B    Grassland                                       61   0.493   30.063 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   68.1479 
 
 
Runoff Curve Number Report for Basin 28 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.414   22.772 
B    Vineyard                                        72   0.033    2.385 
B    Farmstead                                       74   0.017    1.226 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   56.8929 
 
 
 
Runoff Curve Number Report for Basin 29 
 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72      0.053       
3.802 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
 
 
 
 
 
 
 
 



Runoff Curve Number Report for Basin 30 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.374   26.961 
B    Forest                                          55   0.032       
1.753 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   70.6667 
 
 
 
Runoff Curve Number Report for Basin 31 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.249   13.711 
B    Vineyard                                        72   0.385   27.740 
B    Farmstead                                       74   0.015    1.118 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   65.5233 
 
Runoff Curve Number Report for Basin 32 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.235    16.916 
B    Forest                                          55   0.008    0.462 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   71.4138 
 
 
Runoff Curve Number Report for Basin 33 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.227   16.364 
 
CN (Weighted) = Total Product \ Total Area 
==========================================                                        
72 



Runoff Curve Number Report for Basin 34 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.138   9.917 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
Runoff Curve Number Report for Basin 35 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.080   5.785 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
Runoff Curve Number Report for Basin 36 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.085    6.116 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                     
 
Runoff Curve Number Report for Basin 38 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    0.312   22.492 
B    Forest                                          55    0.060    3.273 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                     69.28 
 
 
 
 



Runoff Curve Number Report for Basin 39 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55    2.481  136.457 
B    Grassland                                       61    0.007    0.457 
B    Vineyard                                        72    0.367   26.444 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   57.2021 
 
 
Runoff Curve Number Report for Basin 40 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    0.481   34.644 
B    Forest                                          55    0.559   30.733 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   62.8657 
 
Runoff Curve Number Report for Basin 41 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    0.199   14.350 
B    Forest                                          55    0.280   15.427 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   62.0615 
 
 
Runoff Curve Number Report for Basin 42 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.094   6.777 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 



 
Runoff Curve Number Report for Basin 43 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.746   41.054 
B    Grassland                                       61   0.023    1.380 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   55.1765 
 
 
 
 
Runoff Curve Number Report for Basin 44 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.017     1.230 
B    Forest                                          55   0.291    15.979 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   55.9444 
 
 
Runoff Curve Number Report for Basin 45 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Farmstead                                       74   0.036    2.633 
B    Vineyard                                        72   0.036    2.562 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        73 
 
Runoff Curve Number Report for Basin 46 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.115   8.266 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 



Runoff Curve Number Report for Basin 47 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.103    7.438 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 



 

 

Appendix B 

Summary of Predicted basin Runoff Rates 



Node 1
Includes Detention Basin A

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 1 0.56 55.00 0.05 0.20 0.36 0.38
Post 10 0.24 61.91

19 0.31 72.00
24 1.78 69.47
26 0.16 72.00
27 2.09 68.15
46 0.11 72.00
47 0.10 72.00

 Peak from Post Sum of Hydrographs 
Without Detention 1.77 3.94 6.00 6.24
 Peak from Post Sum of Hydrographs 
With Detention 0.53 1.73 3.29 3.45

Node 2
Includes Detention Basin B

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 2 1.99 57.26 0.25 0.88 1.53 1.60
Post 28 0.46 57.23

1 0.51 68.50
2 1.17 68.88
3 0.36 72.00

29 0.05 72.00
30 0.41 70.67
32 0.24 71.41
45 0.07 73.00

 Peak from Post Sum of Hydrographs 
Without Detention 1.21 2.70 4.10 4.26
 Peak from Post Sum of Hydrographs 
With Detention 0.35 1.13 2.70 2.84

Node 3

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 3 1.31 56.65 0.15 0.55 0.96 1.01
Post 31 0.65 65.52 0.21 0.49 0.76 0.79

Node 4

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 4 1.44 55.00 0.13 0.53 0.95 1.00
Post 13 0.65 61.76 0.16 0.41 0.66 0.69

20 0.56 72.00 0.28 0.56 0.82 0.85

 Peak from Post Sum of Hydrographs 0.43 0.97 1.48 1.54

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 



Node 5

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 5 1.88 55.00 0.19 0.68 1.24 1.30
Post 14 1.44 61.42 0.34 0.88 1.43 1.50

Node 6

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 6 0.27 55.00 0.03 0.10 0.18 0.19
Post 15 0.25 58.29 0.04 0.13 0.22 0.23

Node 7
Includes Detention Basin G and H

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 7 47.18 65.28 12.44 30.28 47.74 49.81
Post 16 35.85 68.49

43 0.77 55.18
4 0.57 72.00
5 1.20 70.28
6 1.48 56.74
7 0.96 67.82
9 0.62 72.00

33 0.23 72.00
34 0.14 72.00
35 0.08 72.00
36 0.08 72.00
38 0.37 69.28
39 2.86 57.20
40 1.04 62.87
41 0.48 62.06
42 0.09 72.00
44 0.31 55.00

 Peak from Post Sum of Hydrographs 
Without Detention 14.56 33.73 52.14 54.29
 Peak from Post Sum of Hydrographs 
With Detention 12.16 27.41 47.46 49.48

Node 8

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 8 25.90 65.08 6.69 16.38 25.87 27.00
Post 17 22.60 67.12 6.91 16.03 24.85 25.88

Node 9

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 9 2.76 58.91 0.40 1.28 2.17 2.28
Post 18 0.45 58.84 0.08 0.24 0.40 0.42

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 



 

 

Appendix C 

Time of Concentration Calculations 

  



Pre-Project Time of Concentration Calculations 
 
--------------------------------------------------------------------- 
BASIN 1    AREA 0.55 acres 
--------------------------------------------------------------------- 
 
ARC 5    Travel Time  
0.19 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1854 
      L  Length               313.83 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 1    0.19 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 2    AREA 2.03 acres 
--------------------------------------------------------------------- 
 
ARC 4    Travel Time  
0.19 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1922 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 12    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2544 
      L  Length               278.21 ft 
         Paved                NO 
      V  Velocity             8.137   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 2    0.19 hrs. 
--------------------------------------------------------------------- 
 
 
 
 
 
 
 
 
 
 
 



--------------------------------------------------------------------- 
BASIN 3    AREA 1.32 acres 
--------------------------------------------------------------------- 
 
ARC 6    Travel Time  
0.18 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1967 
      L  Length               309.01 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 13    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2230 
      L  Length               315.02 ft 
         Paved                NO 
      V  Velocity             7.619   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 3    0.20 hrs. 
--------------------------------------------------------------------- 
--------------------------------------------------------------------- 
BASIN 4    AREA 1.44 acres 
--------------------------------------------------------------------- 
 
ARC 7    Travel Time  
0.19 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1930 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 14    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2676 
      L  Length               291.03 ft 
         Paved                NO 
      V  Velocity             8.346   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 4    0.19 hrs. 
 
 
 
 
 
 
 



--------------------------------------------------------------------- 
BASIN 5    AREA 1.87 acres 
--------------------------------------------------------------------- 
 
ARC 9    Travel Time  
0.00 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3316 
      L  Length               70.28 ft 
         Paved                NO 
      V  Velocity             9.290   ft/s 
 
ARC 15    Travel Time  
0.17 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2552 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 5    0.17 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 6    AREA 0.26 acres 
--------------------------------------------------------------------- 
 
ARC 10    Travel Time  
0.08 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2559 
      L  Length               113.03 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 6    0.08 hrs. 
--------------------------------------------------------------------- 
--------------------------------------------------------------------- 
BASIN 7    AREA 46.74 acres 
--------------------------------------------------------------------- 
 
ARC 2    Travel Time  
0.02 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.1156 
      L  Length            569.12 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.36 ft 
 
ARC 18    Travel Time  



0.21 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.0000 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  4.90 in 
 
ARC 21    Travel Time  
0.07 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2661 
      L  Length               2096.70 ft 
         Paved                NO 
      V  Velocity             8.323   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 7    0.30 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 8    AREA 25.54 acres 
--------------------------------------------------------------------- 
 
ARC 3    Travel Time  
0.07 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2119 
      L  Length               1856.40 ft 
         Paved                NO 
      V  Velocity             7.426   ft/s 
 
ARC 16    Travel Time  
0.23 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1122 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 17    Travel Time  
0.01 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.2848 
      L  Length            454.05 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.36 ft 
--------------------------------------------------------------------- 
Time of Concentration for 8    0.31 hrs. 
--------------------------------------------------------------------- 
 



--------------------------------------------------------------------- 
BASIN 9    AREA 2.66 acres 
--------------------------------------------------------------------- 
 
ARC 1    Travel Time  
0.02 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.1346 
      L  Length               409.96 ft 
         Paved                NO 
      V  Velocity             5.920   ft/s 
 
ARC 11    Travel Time  
0.01 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.2181 
      L  Length            210.43 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.50 ft 
 
ARC 20    Travel Time  
0.20 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1728 
      L  Length               307.26 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 9    0.22 hrs. 
--------------------------------------------------------------------- 
 
- 
 
  



Post-Project Time of Concentration Calculations 
 
 
--------------------------------------------------------------------- 
BASIN 1    AREA 0.51 acres 
--------------------------------------------------------------------- 
 
ARC 11    Travel Time  
0.07 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0216 
      L  Length            144.55 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 66    Travel Time  
0.07 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1922 
      L  Length               86.31 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 1    0.14 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 2    AREA 1.17 acres 
--------------------------------------------------------------------- 
 
ARC 14    Travel Time  
0.08 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0336 
      L  Length            195.70 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 30    Travel Time  
0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1537 
      L  Length               202.03 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 2    0.23 hrs. 
--------------------------------------------------------------------- 
 
 



--------------------------------------------------------------------- 
BASIN 3    AREA 0.36 acres 
--------------------------------------------------------------------- 
 
ARC 12    Travel Time  
0.11 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0337 
      L  Length            256.20 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 32    Travel Time  
0.05 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2312 
      L  Length               66.23 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 3    0.16 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 4    AREA 0.57 acres 
--------------------------------------------------------------------- 
 
ARC 16    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1520 
      L  Length               171.18 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 4    0.13 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 5    AREA 1.20 acres 
--------------------------------------------------------------------- 
 
ARC 17    Travel Time  
0.20 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0286 
      L  Length            437.92 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 



 
ARC 29    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1690 
      L  Length               180.36 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 5    0.33 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 6    AREA 1.48 acres 
--------------------------------------------------------------------- 
 
ARC 10    Travel Time  
0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.3108 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 21    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3586 
      L  Length               188.36 ft 
         Paved                NO 
      V  Velocity             9.662   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 6    0.16 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 7    AREA 0.96 acres 
--------------------------------------------------------------------- 
 
ARC 15    Travel Time  
0.10 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0301 
      L  Length            236.78 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 28    Travel Time  



0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1095 
      L  Length               168.17 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 7    0.25 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 9    AREA 0.62 acres 
--------------------------------------------------------------------- 
 
ARC 18    Travel Time  
0.21 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0298 
      L  Length            472.82 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 31    Travel Time  
0.05 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2303 
      L  Length               70.08 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 9    0.26 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 10    AREA 0.24 acres 
--------------------------------------------------------------------- 
 
ARC 24    Travel Time  
0.06 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2834 
      L  Length               81.60 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 10    0.06 hrs. 
--------------------------------------------------------------------- 
 



--------------------------------------------------------------------- 
BASIN 13    AREA 0.65 acres 
--------------------------------------------------------------------- 
 
ARC 13    Travel Time  
0.12 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2755 
      L  Length               201.01 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 13    0.12 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 14    AREA 1.44 acres 
--------------------------------------------------------------------- 
 
ARC 20    Travel Time  
0.12 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2738 
      L  Length               214.19 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 14    0.12 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 15    AREA 0.25 acres 
--------------------------------------------------------------------- 
 
ARC 19    Travel Time  
0.07 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2569 
      L  Length               110.97 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 15    0.07 hrs. 
--------------------------------------------------------------------- 
 
 
 
 
 



--------------------------------------------------------------------- 
BASIN 16    AREA 35.85 acres 
--------------------------------------------------------------------- 
 
ARC 7    Travel Time  
0.20 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1520 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 26    Travel Time  
0.07 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2661 
      L  Length               2096.69 ft 
         Paved                NO 
      V  Velocity             8.323   ft/s 
 
ARC 36    Travel Time  
0.02 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.1165 
      L  Length            564.08 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.36 ft 
--------------------------------------------------------------------- 
Time of Concentration for 16    0.30 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 17    AREA 22.60 acres 
--------------------------------------------------------------------- 
 
ARC 22    Travel Time  
0.01 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.2848 
      L  Length            454.12 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.36 ft 
 
ARC 23    Travel Time  
0.23 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.0000 



      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 41    Travel Time  
0.07 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2117 
      L  Length               1867.10 ft 
         Paved                NO 
      V  Velocity             7.423   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 17    0.31 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 18    AREA 0.45 acres 
--------------------------------------------------------------------- 
 
ARC 3    Travel Time  
0.14 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2683 
      L  Length               240.18 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 18    0.14 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 19    AREA 0.31 acres 
--------------------------------------------------------------------- 
 
ARC 8    Travel Time  
0.05 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0381 
      L  Length            121.16 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 34    Travel Time  
0.14 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1089 
      L  Length               162.58 ft 
      n  Manning's n          0.2400 



      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 19    0.19 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 20    AREA 0.56 acres 
--------------------------------------------------------------------- 
 
ARC 33    Travel Time  
0.07 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0864 
      L  Length            280.46 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
--------------------------------------------------------------------- 
Time of Concentration for 20    0.07 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 21    AREA 0.31 acres 
--------------------------------------------------------------------- 
 
ARC 49    Travel Time  
0.09 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2383 
      L  Length               133.35 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 21    0.09 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 24    AREA 1.78 acres 
--------------------------------------------------------------------- 
 
ARC 2    Travel Time  
0.00 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.1661 
      L  Length            94.94 ft 
      n  Manning's n       0.0350 
      r  Hydraulic Radius  0.00 ft 
 



ARC 4    Travel Time  
0.19 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.0000 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 25    Travel Time  
0.02 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.1345 
      L  Length               407.57 ft 
         Paved                NO 
      V  Velocity             5.918   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 24    0.21 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 26    AREA 0.16 acres 
--------------------------------------------------------------------- 
 
ARC 53    Travel Time  
0.02 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0170 
      L  Length            37.42 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 54    Travel Time  
0.08 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1623 
      L  Length               93.92 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 26    0.10 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 27    AREA 2.09 acres 
--------------------------------------------------------------------- 
 
ARC 43    Travel Time  
0.16 hrs 



  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2757 
      L  Length               306.30 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 58    Travel Time  
0.04 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.1481 
      L  Length               831.20 ft 
         Paved                NO 
      V  Velocity             6.210   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 27    0.20 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 28    AREA 0.46 acres 
--------------------------------------------------------------------- 
 
ARC 9    Travel Time  
0.07 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2826 
      L  Length               104.39 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 28    0.07 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 29    AREA 0.05 acres 
--------------------------------------------------------------------- 
 
ARC 60    Travel Time  
0.03 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0429 
      L  Length            88.34 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 63    Travel Time  
0.02 hrs 



  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2655 
      L  Length               21.38 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 29    0.05 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 30    AREA 0.41 acres 
--------------------------------------------------------------------- 
 
ARC 61    Travel Time  
0.07 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0651 
      L  Length            233.37 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 67    Travel Time  
0.06 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1963 
      L  Length               68.61 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 30    0.13 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 31    AREA 0.65 acres 
--------------------------------------------------------------------- 
 
ARC 6    Travel Time  
0.09 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2448 
      L  Length               136.74 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 31    0.09 hrs. 
--------------------------------------------------------------------- 
 



--------------------------------------------------------------------- 
BASIN 32    AREA 0.24 acres 
--------------------------------------------------------------------- 
 
ARC 62    Travel Time  
0.05 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.1126 
      L  Length            212.32 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 65    Travel Time  
0.01 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2362 
      L  Length               6.55 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 32    0.06 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 33    AREA 0.23 acres 
--------------------------------------------------------------------- 
 
ARC 1    Travel Time  
0.04 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0166 
      L  Length            72.92 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 42    Travel Time  
0.06 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2821 
      L  Length               89.66 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 33    0.10 hrs. 
--------------------------------------------------------------------- 
 
 
 



--------------------------------------------------------------------- 
BASIN 34    AREA 0.14 acres 
--------------------------------------------------------------------- 
 
ARC 44    Travel Time  
0.02 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0737 
      L  Length            81.52 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 68    Travel Time  
0.02 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.3673 
      L  Length               25.96 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 34    0.04 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 35    AREA 0.08 acres 
--------------------------------------------------------------------- 
 
ARC 69    Travel Time  
0.04 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0242 
      L  Length            71.62 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 70    Travel Time  
0.05 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1443 
      L  Length               45.74 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 35    0.08 hrs. 
--------------------------------------------------------------------- 
 
 
 
 



--------------------------------------------------------------------- 
BASIN 36    AREA 0.08 acres 
--------------------------------------------------------------------- 
 
ARC 71    Travel Time  
0.04 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0571 
      L  Length            116.41 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 72    Travel Time  
0.01 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1532 
      L  Length               7.52 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 36    0.05 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 38    AREA 0.37 acres 
--------------------------------------------------------------------- 
 
ARC 40    Travel Time  
0.07 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0507 
      L  Length            207.69 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 46    Travel Time  
0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.3536 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 38    0.22 hrs. 
--------------------------------------------------------------------- 
 
 
 



--------------------------------------------------------------------- 
BASIN 39    AREA 2.86 acres 
--------------------------------------------------------------------- 
 
ARC 39    Travel Time  
0.13 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0223 
      L  Length            251.54 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 45    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3041 
      L  Length               287.83 ft 
         Paved                NO 
      V  Velocity             8.898   ft/s 
 
ARC 74    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.4505 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 39    0.27 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 40    AREA 1.04 acres 
--------------------------------------------------------------------- 
 
ARC 38    Travel Time  
0.08 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0397 
      L  Length            207.96 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 47    Travel Time  
0.00 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3330 
      L  Length               67.25 ft 



         Paved                NO 
      V  Velocity             9.311   ft/s 
 
ARC 75    Travel Time  
0.14 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.4210 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 40    0.22 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 41    AREA 0.48 acres 
--------------------------------------------------------------------- 
 
ARC 37    Travel Time  
0.04 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0725 
      L  Length            129.70 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 52    Travel Time  
0.00 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3329 
      L  Length               13.09 ft 
         Paved                NO 
      V  Velocity             9.309   ft/s 
 
ARC 57    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.4510 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 41    0.17 hrs. 
--------------------------------------------------------------------- 
 
 
 
 
 



--------------------------------------------------------------------- 
BASIN 42    AREA 0.09 acres 
--------------------------------------------------------------------- 
 
ARC 77    Travel Time  
0.01 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0505 
      L  Length            38.67 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 78    Travel Time  
0.04 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2323 
      L  Length               52.46 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 42    0.06 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 43    AREA 0.77 acres 
--------------------------------------------------------------------- 
 
ARC 48    Travel Time  
0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.3474 
      L  Length               300.00 ft 
      n  Manning's n          0.0000 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 79    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2998 
      L  Length               268.81 ft 
         Paved                NO 
      V  Velocity             8.835   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 43    0.15 hrs. 
--------------------------------------------------------------------- 
 
 
 
 



--------------------------------------------------------------------- 
BASIN 44    AREA 0.31 acres 
--------------------------------------------------------------------- 
 
ARC 55    Travel Time  
0.00 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2957 
      L  Length               104.02 ft 
         Paved                NO 
      V  Velocity             8.774   ft/s 
 
ARC 56    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.4255 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 44    0.14 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 45    AREA 0.07 acres 
--------------------------------------------------------------------- 
 
ARC 50    Travel Time  
0.06 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1974 
      L  Length               67.58 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 45    0.06 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 46    AREA 0.11 acres 
--------------------------------------------------------------------- 
 
ARC 27    Travel Time  
0.05 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0309 
      L  Length            114.59 ft 
      n  Manning's n       0.2400 



      r  Hydraulic Radius  0.45 ft 
 
ARC 35    Travel Time  
0.02 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2744 
      L  Length               26.46 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 46    0.07 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 47    AREA 0.10 acres 
--------------------------------------------------------------------- 
 
ARC 5    Travel Time  
0.04 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2461 
      L  Length               53.60 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 47    0.04 hrs. 
--------------------------------------------------------------------- 
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Introduction 

This report analyses the likely effects of the Jasud Estate LLC timber harvest and 
vineyard conversion plan (the Project) on hydrologic processes pertaining to potential 
changes in the water balance for the site, including ground water.  It contributes to the 
Environmental Impact Report prepared for the Project by AES, Sacramento, California.  
Separate reports analyze potential effect on peak storm runoff and erosion rates, 
respectively.   
 
This report finds that decreased interception and evapotranspiration is likely under 
proposed project conditions. During the rainy season, reduced interception losses are 
anticipated to be about 10% and decreases in wet season evapotranspiration is 
expected to be about 15%, which represents a net gain of water delivered to the soil 
surface for infiltration, percolation and total annual runoff.  The proposed project will 
utilize an existing spring for water supply, thus little or no increase in groundwater 
demand is expected. 
 

Overview of Hydrologic Effects 

Conversion of timberland to vineyard and vineyard development may affect hydrologic 
processes by two primary mechanisms.  First, the removal of forest vegetation reduces 
interception of rainfall by forest canopy and would be expected to reduce annual 
consumption of water from the soil by vegetation (reduced evapotranspiration or ET).   
Second, soil conditions may be altered such that infiltration and runoff processes are 
affected.  In addition, vineyard development including implementation of erosion 
control plans may alter flow paths of surface drainage in a manner that is expected to 
affect the timing and distribution of runoff.  Each of these potential or expected 
hydrologic effects is described and quantified in the following analysis.   
 
Experimental data indicate that forest canopy intercepts and evaporates approximately 
20% of storm precipitation in temperate coniferous forests (Dunne and Leopold 1978) 
pp. 87-88).  Removal of the forest canopy therefore is expected to increase the quantity 
of precipitation reaching the ground surface, potentially causing increases in 

 infiltration of water to the soil and percolation to groundwater aquifers 

 summer base flow in streams  

 total water yield (annual runoff), and  

 peak and total storm runoff.   
These potential effects are discussed below in the context of regional scientific studies 
of redwood forest watershed hydrology. 
 
Development of vineyards is likely to alter soil conditions and site drainage 
characteristics.  Potential changes in soil conditions that could affect hydrologic function 
of soils include changes in cover on the soil surface, changes in root abundance and root 
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channels, and changes in soil bulk density and permeability, all or some of which could 
affect the processes of infiltration and surface runoff.  Implementation of erosion 
control measures also affects soil properties through introduction of a permanent no-till 
grass cover crop.  Erosion control measures include installation of drainage facilities 
such as drainage ditches, flow spreaders and detention ponds, may affect changes in the 
location and timing of runoff.    
 
Comprehensive monitoring or experimental data for vineyard conversion projects are 
not available to directly assess potential hydrologic effects of these types of projects.   
Applicable scientific literature from the region provides a basis for qualitative and 
quantitative assessment of likely hydrologic effects of the project.  The most useful of 
these studies is the watershed experiment conducted at Caspar Creek in coastal 
Mendocino County by the USDA Forest Service, Pacific Southwest Research Station, 
Redwood Sciences Lab (RSL) in cooperation with the California Department of Forestry 
and Fire Protection, Jackson Demonstration State Forest.   
 
The Caspar Creek experimental study of forest hydrology examined the impacts of forest 
harvest on runoff, comparing pre-treatment conditions (second growth coastal redwood 
forest) to post-treatment conditions (clearcut harvest areas comprising various 
percentages of watershed area from about 50% to 95%).   The breadth and depth of that 
study provides by far the best information available regarding impacts of vegetation 
management (timber harvest) on hydrologic processes, and therefore warrants a 
thorough review to provide a starting point for supplemental assessment.  Following the 
review and interpretation of the Caspar Creek study, additional relevant research is 
reviewed to identify likely effects of the project on critical hydrologic processes.  Likely 
project effects on hydrology in the project area at the site scale are evaluated through a 
water balance.  Finally, an analysis of expected changes in peak flow comparing existing 
conditions to project conditions is presented, including proposed drainage mitigation to 
prevent net increases in peak runoff from the project area.         

Review of the Caspar Creek Study 

Comparison of Project Site Conditions and Caspar Creek Conditions 

The regional proximity and general similarity of the Caspar Creek watershed to site 
conditions at the project site near St Helena indicates that the experimental results at 
Caspar Creek would be generally applicable at the project site, despite some specific 
differences discussed below.  The Caspar Creek watershed, located in Mendocino 
County a few miles from the coast about halfway between the communities of Ft. Bragg 
and Mendocino, has generally similar climate (northern California Coast Range 
Mediterranean climate), and forest soil characteristics compared to the project site near 
St Helena.  Mean annual rainfall at Caspar Creek and the project site is about 45 to 50 
inches.  The relatively high elevation of the project site (about 1,600 to 1,900 ft) 
provides for more moderate temperatures relative to the Napa Valley, reducing the 
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climatic difference between the coastal forest site at Caspar Creek and the more interior 
location in the Coast Range of the project site.   
 
Vegetation in the Caspar Creek watershed is characteristic of second growth Coast 
redwood forest:  dominated by redwood and douglas-fir with some hardwoods.  
Vegetation of the project area is primarily mixed hardwoods with a significant 
proportion of conifer canopy dominated by douglas fir with some redwood.  
 
Caspar Creek soils are “well drained clay loams” and are derived from parent materials 
of the Coastal Belt Franciscan, including sandstone and shale; they are 3 to 6 ft deep 
(Henry 1998, p 2).  The Vandamme and Irmulco-Tramway soil complexes occupy 90% of 
the Caspar Creek watershed, and both are in the USDA hydrologic soil group B1.  They 
have “high hydraulic conductivity and subsurface stormflow is rapid, producing 
saturated areas only limited extent and duration”.  Aiken Loam soils dominate the 
project area, and are derived from basic igneous rocks of the Sonoma Volcanics.  Aiken 
soils are well drained loams that are also classified in hydrologic soil group B.  Typical 
soil profiles in the Aiken loam have a thickness of about 3.6 ft and have available water 
capacity of 7.04 to 8.08 inches (Lambert and Kashiwagi 1978).    
 
Caspar Creek is underlain entirely by sandstone of the Coastal Belt Franciscan Complex. 
The project site is underlain by Tertiary aged volcanic rocks of the Sonoma Volcanics.  
Sonoma Volcanics are expected to have higher specific yield and more abundant 
groundwater resources compared to the Coastal Belt Franciscan Complex. 
 
Potential hydrologic impacts of the project are concentrated in the Simmons Creek 
watershed which has a drainage area of about 8,860 acres.  The sub-basin drainage 
areas of interest in the project area range in area from about 0.5 to 47 acres.  The North 
Fork Caspar Creek watershed is about 1,170 acres, and experimental sub-basins range in 
size from about 25 to 70 acres.  These similarities in sub-basin size allow qualitative 
extrapolation of experimental results to the project site. 
 
In summary, the project site near St. Helena has sufficient similarity to Caspar Creek site 
conditions to expect general transferability of experimental results pertaining to the 
effects of forest canopy removal on watershed hydrology.  The project site has 
comparable forest canopy cover, but has a substantially higher proportion of hardwoods 
and Douglas-fir than Caspar Creek.  Rainfall interception in the forest canopy at the 
project site would likely be somewhat less than at Caspar Creek. Changes in moisture 
delivery to the soil caused by reduced rainfall interception by forest canopy at the 
project site would therefore be expected to be somewhat lower than observed at 
Caspar Creek.  Both sites have deep forest soils, with relatively high permeability and 

                                                 
1. Group B are soils having a moderate infiltration rate when thoroughly wet.  These consist of 
moderately deep to deep, moderately well drained to well drained soils that have moderately fine texture 
to moderately coarse texture.  These soils have a moderate rate of water transmission.  
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moisture storage capacity.  Total soil depth and moisture storage capacity at the project 
site is somewhat less than at Caspar Creek.      

Caspar Creek Changes in Rainfall Interception and Runoff  

Watershed experiments regarding the effects of harvesting redwood forests on 
streamflow and water quality have been conducted in the region for over 30 years at 
Caspar Creek (Ziemer 1998a).  As found in other watershed studies in the Pacific 
Northwest, increases in storm runoff during the first few rainstorms of the season may 
be large (Ziemer 1981), however, “[t]hese first rains and consequent streamflow in the 
fall are usually small and geomorphically inconsequential in the Pacific Northwest” 
(Ziemer 1998)b.  These early winter increases in storm runoff have been attributed to 
reduced evapotranspiration from forest vegetation during the growing season, resulting 
in increased soil moisture.  In other words, following harvest, forest vegetation draws 
less water from the soil via its root system and more of the rain water that enters the 
soil during the wet season remains in the soil or moves by gravity into surface or sub-
surface channels, or percolates to groundwater aquifers.   
 
Interception and evaporation of rainfall by forest canopy is a significant hydrologic 
process in forest ecosystems.  Previous studies found that interception losses in 
temperate forests average about 20% (Dunne and Leopold, 1978).  Reid and Lewis 
(2007), found that about 25% of annual rainfall was intercepted by forest canopy in 
experimental plots located in 100 year-old stand of redwood and Douglas-fir at Caspar 
Creek.  About a tenth of the intercepted rainfall reached the forest floor via stemflow, 
hence about 22% of the annual rainfall is evaporated.  In larger storms (about 3 inches 
rainfall), interception losses were about 21%, somewhat less than the annual average.  
Interception losses are equivalent to about 8 to 9 inches of additional precipitation that 
would reach the soil surface annually.       
 
At Caspar Creek, annual runoff increased an average of 15% (ranging from 6 to 29%) for 
monitoring periods of about 10 years following harvest (Keppeler 1998).  These levels of 
flow increase were observed in the North Fork and South Fork of Caspar Creek in 
successive watershed experiments on fish-bearing perennial streams with drainage 
areas > 1000 ac.   Minimum mean daily summer flows increased an average of 148% 
following clearcut harvesting of about 50% of the watershed of North Fork Caspar Creek 
(Keppeler 1998).  The smallest annual increase was 75% and the largest was 287% over 
the period 1990-1997 (Table 1).  Increased minimum flows in the dry season at Caspar 
Creek resulted in “increased habitat volumes, and…lengthened the flowing channel 
network along logged reaches” (Keppeler, 1998, p. 43). 
 
The Caspar Creek experiments also found increases in peak storm runoff following clear 
cut harvest of 50% of the North Fork watershed.  Streams draining >95% clearcut 
harvested watersheds ranging in size from 25 to 67 ac in North Fork Caspar Creek were 
gauged for stream flow and compared to unlogged control watersheds (Ziemer, 1998b).  
For storms with a recurrence interval of about 2 years, which generate peak runoff 
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greater than about 0.11 cfs per acre of watershed area, there was a mean peak flow 
increase of 27% in the five clearcut tributaries.  For the entire North Fork watershed 
(1,170 ac), the instantaneous peak flow increase for a 2-yr recurrence interval was 9% 
for an area that was 50% harvested.  “As the size of the watershed increases and the 
proportion of the watershed logged decreases, the post-logging and pre-logging 
observations become more similar”(Ziemer, 1998b, p.18).   
 
Increases in total storm runoff were similar to those for peak runoff.  Under the wettest 
antecedent conditions, total storm runoff volume increased 27% for clearcuts and 16% 
for partially harvested watersheds.  Percentage increases were higher when antecedent 
wetness  
 

Table 1:  North Fork Caspar Creek hydrologic data.  

North Fork Caspar Creek annual water yield 1963-1997 and minimum mean daily flow, ranked from 
lowest to highest annual yield.  Bold face numerals represent post-logging data; water yields for these 
years were adjusted to the level predicted from pre-logging data after (Keppeler 1998) Table 1. Minimum 
mean daily flows were not adjusted.  Post-harvest flow increases are given in columns 3 and 5. No data 
were reported for the drought year 1977 in the source reference. 

 

Water Year 
Water Yield 
(m

3
/ha/yr) 

% Change 
Post-harvest 
Water Yield 

Minimum 
Mean Daily 

Flow (L/s/km
2
) 

% Change Post-
harvest 

Minimum Mean 
Daily Flow 

1991 1447 21 0.46 256 

1994 2190 29 0.46 166 

1992 2539 27 0.59 287 

1981 2754  0.28  

1976 3337  0.36  

1987 3337  0.23  

1964 3541  0.17  

1988 3560  0.26  

1985 3646  0.23  

1990 3687 6 0.41 75 

1972 3730  0.34  

1968 3747  0.22  

1979 4111  0.64  

1989 4239  0.46  

1966 4943  0.22  

1963 5283  0.72  

1986 6265  0.49  

1980 6289  0.54  

1984 6782  0.28  

1996 6800 13 0.80 75 

1997 6801 15 1.19 129 

1978 6898  0.43  

1967 6929  0.40  

1970 6986  0.16  
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1965 7210  0.29  

1971 7447  0.46  

1993 7833 6 1.28 107 

1975 7932  0.55  

1973 8093  0.37  

1969 8184  0.26  

1995 9566 7 0.72 89 

1982 9812  n.a.  

1974 13054  0.43  

1983 13919  0.74  

 
 
was lower.  Annual storm runoff volume for all storms increased 60% in clearcut 
watersheds and 23% in partially harvested watersheds.  The depth of excess storm 
runoff was 0.37 ft in clearcut areas and 0.14 ft in partial harvest areas.  The depth of 
excess annual runoff for the entire North Fork watershed (~50% clearcut) was 0.20 ft, 
compared with mean annual runoff of about 1.3 to 1.7 ft.        
 
Statistical analyses of the runoff data that were designed to determine factors that 
significantly affect runoff rates found that only logged area and antecedent wetness 
were important.  “No variables related to roads, skid trails, landings, firelines, burning, 
or herbicide application were found to improve the fit of the linear least squares model 
that includes logged area and its interaction with antecedent wetness” (Ziemer, 1998b, 
p.19). 

Summary of Hydrologic Effects of Timber Harvest  

In summary, watershed experiments at Caspar Creek indicate substantial increases in 
annual water yield, summer minimum flows, and storm runoff following clearcut 
harvest in the North Fork Caspar Creek.  Increased summer flows are significant, but 
storm runoff is a larger proportion of the increased annual yield.  Peak flow increases for 
storms with 2 yr recurrence intervals are about 25 to 30% for watershed areas that were 
>95% clearcut. Reduced evapotranspiration and canopy interception is the likely cause 
of increases in both total annual runoff and minimum summer stream flow.   

Anticipated Hydrologic Effects of Proposed Project 

Owing to the similarity of the changes in primary hydrologic processes in clearcuts and 
vineyard conversion areas relative to a forest stands, the increasing trends in runoff 
parameters and the approximate magnitude of change observed at Caspar Creek should 
be expected for conversion of forest to vineyard at the project site near St. Helena.  
Observations from Caspar Creek suggest that the project will result in higher soil 
moisture levels at the project site owing to reduced evapotranspiration and higher 
annual stream flow and higher summer base flow in watersheds affected by conversion 
of forest vegetation to vineyards.  Qualitatively, it is likely that the conversion process 
would create additional runoff and soil moisture.         
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On a quantitative basis, based on the experimental findings at Caspar Creek, the likely 
maximum increase in peak runoff would be on the order of 30% for 2 year recurrence 
interval storms, decreasing with increasing storm recurrence.  Increases in summer base 
flow in excess of 100% were observed at Caspar Creek, and annual runoff increases 
averaged about 15%.  These increases in base flow persisted in dry years.  As can be 
seen in Table 1, the post-logging period included the three years of lowest runoff 
(excluding 1977 and adjusting for the estimated increase in flow attributed to harvest 
effects), and a representative range of water yield compared to the pre-logging record.  
These data demonstrate that even in relatively dry years, it is expected that both 
minimum summer flows and annual yields will increase relative to existing conditions at 
the project site.    
 
Water yield data at Caspar Creek suggest that groundwater quantity would tend to 
increase, and be unlikely to decrease, as a result of the vineyard project.  Increased 
summer base flow observed at Caspar Creek can be attributed to increased infiltration 
of precipitation to the soil and increased percolation of soil water to groundwater.  In 
watersheds with topographic relief and bedrock aquifers, it is likely that flow from 
aquifers sustain a portion of the summer base flow in local stream channels.  It is 
expected that the proposed conversion will not result in decreased groundwater 
recharge, and is likely to result in increased groundwater recharge to the volcanic 
bedrock aquifer of Simmons Creek resulting in higher base flows throughout the year.     
 
Vineyard development and cultivation could also cause changes in soil infiltration 
capacity and flow paths that might affect rates of transmission of water from the soil 
surface into the soil (infiltration) and from the soil into bedrock aquifers (percolation).  
These potential changes and their potential significance are discussed below. 

Infiltration Processes and Rates  

Changes in infiltration rates associated with vineyard development at the project site 
could, hypothetically, be either positive or negative.  On a qualitative basis, decreased 
infiltration rates are generally expected when converting forested areas to agricultural 
fields owing to reduced root mass and soil compaction from agricultural practices.  Field 
preparation by ripping and disking would be expected to loosen the soil and provide 
significant infiltration capacity in the period of initial development, compensating to 
some degree the loss of root mass and organic litter of the forest floor.  The vineyard 
may be tilled as often as once every three or four years, dependent on the need re-
establish proper groundcover.  In general, tillage will be kept to a minimum.  Over time, 
growth of the grass cover crop and the grape vines would create root mass and root 
holes that would compensate to some degree for the loss of forest root structures.  The 
opportunity for water to infiltrate the soil surface of vineyard fields will be provided by 
the grass cover crop, which is to be maintained at a minimum of 85 percent cover 
density per the vineyard erosion control plan.  
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Quantitative prediction of potential infiltration capacity changes to soils at the project 
site cannot be directly achieved.  Experiments on runoff and erosion processes on 
vineyard soils in Napa County provide evidence regarding infiltration capacity of 
vineyard soils (Battany and Grismer 2000).  This study used an artificial rainfall generator 
to measure runoff, infiltration, and soil moisture changes in response to simulated 
rainstorms in February and March 1997 on six year old vineyards with relatively low 
vegetative cover and tilled soils.  Artificial rainstorms had an intensity of 1.6 in/hr and 40 
minute duration.  These simulated rainstorms provided 8.5% greater energy and 55% 
greater depth than natural 100 yr recurrence interval 40 minute rainstorm (Battany and 
Grismer 2000, p. 1292).  Thirty study plots with mean slope of about 10% (range 2 to 
17%) and mean cover of about 35% (range 2 to 67%) on clay loam soils of the Fagan soil 
series were studied.  These soils have an infiltration rate of 0.2-0.6 in/hr in the upper 16 
in and 0.06-0.2 in/hr at 16-28 in depth, substantially lower than those at the project site.   
 
Runoff and infiltration rates observed in the experiment were consistent, with mean 
runoff of 18% of rainfall and mean infiltration of 82%.  Infiltration ranged from 75 to 
89% of delivered rainfall, equivalent to about 1.3 inches of rainfall in a 40 minute period.  
This infiltration rate was about three times the maximum typical infiltration rate for this 
soil type (0.6 in/hr or 0.4 in per 40 minute period).  Soil moisture in the upper 4 inches 
of soil increased 14%, equivalent to about 0.6 inches of water, nearly half of infiltrated 
volume.  The remaining balance of infiltrated water was probably distributed to depths 
> 4 inches; the experiment did not measure soil moisture below 4 inches in the soil 
column.           
 
Extrapolation of the hydrologic behavior of the Fagan soils in vineyards to the proposed 
vineyards at the project site should be circumspect; however, given the observations of 
the rainfall simulation experiment, qualitative conclusions can be made with 
considerable confidence.  Under unusually intense simulated precipitation, water 
infiltration to the soil occurred at very high rates on soils that are less permeable than 
the Aiken soils on the project site.  The Fagan soils at the experimental site in Napa are 
classified by USDA soil survey criteria in hydrologic group C (slow infiltration rate when 
thoroughly wet).  Soils near the project site are classified in hydrologic group B 
(moderate infiltration rate when thoroughly wet).  Infiltration rates for Aiken soils are 
0.6 to 2.0 inches per hour in the upper 8 inches, and decline to 0.2 to 0.6 inches per 
hour below 8 inches (Table 2).  Overall, it appears that soils at the project site should be 
expected to be capable of relatively high infiltration of rainfall.   

Soil Characteristics 

The soil type present at the project site is the Aiken loam 100 (2-15%), 101 (15-30%) and 
102 (30-50%). Table 2 provides a summary of relevant information about the Aiken 
loam; all three slope classes have identical descriptions of their physical properties.  
These characteristics indicate that the Aiken loam has a subsurface horizon that limits 
infiltration and can potentially generate saturation overland flow (surface runoff that 
occurs because soil moisture storage capacity is exceeded) when rainfall rates of about 
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0.2 to 0.6 in/hr occur after the surface horizon (depth = 8 inches) is saturated.  Further 
evidence of high infiltration rates at the project site is the subdued channel 
development.  Channel heads are located about 2,000 ft from the ridgeline.  This 
distance is relatively high and indicates little overland flow develops even with the 
accumulation of significant drainage area.  This is attributed to the locally high soil 
infiltration and water storage capacity characteristic of Aiken soils.   
 
Rainfall intensity rarely exceeds soil infiltration capacity at the project site.  Aiken soils 
have a infiltration capacity of 0.6 to 2 inches per hour in the upper 8 inches and 0.2 to 
0.6 inches per hour through the remainder of the soil profile.  Rainfall depth at the 
project site for the 2 year, 6 hour rainfall event is about 2.4 inches, equivalent to an 
average intensity of 0.4 inches per hour (Miller, Frederick et al. 1973).    Peak intensity 
for the 2 yr recurrence design storm used in the TR 55 hydrologic simulation (detailed in 
following section) exceeds 0.6 inches per hour over a 30 minute period at 1.13 inches 
per hour, well below the maximum rate of infiltration at the soil surface of 2 inches per 
hour.  If one assumes that conversion of forest to vineyard results in reduced infiltration 
rates caused by some soil compaction and loss of root mass, the infiltration capacity 
would still be expected to be sufficiently high to produce only short, infrequent periods 
of surface runoff that are similar in duration and magnitude to that which occurs under 
current conditions. 
 
 

Table 2:  Soil Characteristics 

Selected soil characteristics at the project site.  Based on soil descriptions and Estimated Engineering 
Properties in the Napa County Soil Survey (USDA 1978). 

 

Depth   Clay   

Saturated 
Hydraulic 

Conductivity 
(lower limit) 

Saturated 
Hydraulic 

Conductivity 
(upper limit) 

 Available  
Water 

Capacity 

 Available  
Water 

Capacity 
(lower limit) 

 Available  
Water 

Capacity 
(upper limit) 

  In      Pct   in/hour in/hour    In/in     In/in In/in 

  0-8    20-27  0.57 1.98  0.13-0.17   1.04 1.36 

  8-14   27-40  0.20 0.57  0.15-0.17   0.9 1.02 

 14-44   40-50  0.20 0.57  0.17-0.19   5.1 5.7 

                               7.04 8.08 
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Summary of Hydrologic Effects of Timber Harvest  

Infiltration rates of water in forest soils and vineyard soils at the project site are 
expected to be relatively high.  If changes in soil characteristics resulting from forest 
conversion and vineyard development produce decreases in infiltration rates (e.g. owing 
to decreased root abundance and/or soil compaction), the infiltration rates would 
nevertheless be expected to remain relatively high owing to intrinsic soil characteristics, 
vineyard cover crops and roots such that the overall hydrologic function of the soil is not 
significantly changed.     
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Water Balance Analysis 

The fundamental conceptual basis for a water balance is described by Dunne and 
Leopold (1978) as follows:  
 

[t]he water balance of a small drainage basin underlain by impervious 
rock at depth can be represented by [the] figure [1]  below and expressed 

in the following equation:   

 

P = I + AET + OF + SM + GWS + GWR  
where the symbols, expressed as equivalent depths of water for some 
time interval, represent precipitation, interception, evapotranspiration 
[AET], overland flow, change of soil moisture storage, change of 
groundwater storage, and groundwater runoff. 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 1:  Water Balance Diagram 

Simplified diagram of water balance components in an upland watershed. 

 
The process of infiltration of water to the soil surface leads to an increase in soil 
moisture storage; evapotranspiration represents a decrease in soil moisture as plants 
utilize water from the soil for respiration.  The process of percolation leads to an 
increase in groundwater storage; groundwater runoff occurs as stream flow and 
removes groundwater from storage.  Where stream flow records are available, annual 
water yield represents the sum of OF and GWR.    
 
In this section, elements of the water balance for both North Fork Caspar Creek and for 
the proposed project are quantified in an effort to quantify the qualitative expectations 
of increased runoff and groundwater.  Each component of the water balance equation is 
discussed and values are assigned for the project site for the project site under existing 
and post project conditions.   
 

P 

OF 

I 

AET 

GWR 

SM 

Bedrock 

GWS 

Water 
Table &  
Stream 

Infiltration & 
Percolation 



Jasud Estate Vineyard Water Balance Assessment  12 

 

    

North Fork Caspar Creek Water Balance 

The Thornthwaite technique (Dunne and Leopold, 1978, p. 236-250) for estimating 
evapotranspiration was applied to data from Caspar Creek by Redwood Sciences Lab for 
the period 1990-1995 (www.fs.fed.us/psw/topics/water/caspar/Thornthwaite.shtml).   
Figure 2 below graphically portrays mean monthly precipitation and potential 
evapotranspiration from the RSL analysis.  Evapotranspiration implicitly includes 
interception losses.  Potential evaporation is generally distinguished from actual 
evapotranspiration, however, in the moist coastal climate at Caspar Creek, sufficient soil 
moisture is likely to be available for plant use and actual and potential 
evapotranspiration probably have similar values.  When P-PET is negative, 
evapotranspiration exceeds precipitation, and plants utilize stored soil moisture.  This 
condition exists during the period June through September.    
         

 

Figure 2:  Water balance for North Fork Caspar Creek 

Water balance for North Fork Caspar Creek 1990-95 based on data published by Redwood Sciences 
Laboratory. 

 

The difference between precipitation and evapotranspiration (P-PET) represents water 
available for runoff and infiltration.  The RSL water balance for North Fork Caspar Creek 
showed that annual P-PET was 528 mm and that measured stream flow was 503 mm.  
The mean annual water balance for North Fork Caspar Creek above indicates 56% of 
annual precipitation leaves the watershed by evapotranspiration, and about 42% leaves 
the watershed as runoff.  The annual calculation suggests that the water balance is 
relatively accurate based on the agreement between P-PET and runoff, however, it does 
not provide perspective on infiltration and groundwater components of the water 
budget.   
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We used daily runoff data from North Fork Caspar Creek to compute mean monthly 
runoff as shown in Figure 2.  The difference between P-PET and runoff provides an 
estimate of infiltration.  During the winter months November through March, P-PET 
exceeds runoff by about 50 to 100 mm per month, and indicates the likely magnitude of 
infiltration and percolation.  This demonstrates that during the rainy season in the 
California Coast Range, when the effects of canopy interception losses would be realized 
as increased water delivery to the soil surface, infiltration and groundwater recharge 
occurs.  This evidence tends to confirm that project effects are likely to include 
increased infiltration of rainfall to the soil with likely increases in groundwater recharge.   

Project Site Water Balance 

Precipitation 

We obtained rainfall data from the PRISM climate group of Oregon State University.  
PRISM data sets are recognized world-wide as the highest-quality spatial climate data 

sets currently available. PRISM is the US Department of Agriculture’s official 

climatological data.  PRISM data indicates that annual precipitation at the project site is 
about 48.4 inches (4.03 ft)(PRISM 2006).  The isohyetal data available through the Napa 
County GIS portal for the project area is between the 45 and 55 in/yr isohyets, 
consistent with the Prism precipitation data.   
 

The climate of the project site is Mediterranean, with mild wet winters and dry hot 
summers.  Rainfall records from the California Department of Water Resources climate 
station in St. Helena are presented in Table 3 and record that over 90% of rainfall occurs 
between the months of October through April (Winter).   
 

Table 3:  Precipitation data from DWR station near St. Helena 

Winter months include months from October through April when over 90% of rainfall is received. 

 

 

Evapotranspiration  

 
Evapotranspiration is the water lost to the atmosphere from the ground surface and by 
transpiration of soil water by plants.  Evapotranspiration is primarily influenced by 
incoming solar radiation, temperature, wind, humidity, vegetation and available soil 
moisture. Potential evapotranspiration (PET) is the theoretical quantity of water 
evapotranspired at full canopy and with no limit to water availability.  PET is commonly 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Winter

Average 

Rainfall (in)
6.40 8.31 5.52 2.74 2.22 0.40 0.05 0.09 0.33 2.91 4.22 9.10 43.17 39.19

% of average 

annual rainfall
14.83 19.24 12.78 6.34 5.14 0.92 0.11 0.21 0.76 6.73 9.77 21.09 100.00 90.77
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measured at climate stations by measuring water utilized by a plot of turf.  PET is 
estimated by various methods using climate data. 
 
Actual evapotranspiration (AET) is the actual quantity of water evapotranspired given 
vegetation cover and available soil moisture.  AET for various locations in Sonoma 
County has been estimated by (Elford 1964), based on an assumed 4 inches of plant 
available soil moisture.   Elford (1964) estimated AET at St. Helena to be 13.9 inches (353 
mm).  The project site is located about 7.5 miles northwest of St. Helena with similar 
rainfall and climate, however the Aiken Loam of the project site has up to 8.08 inches of 
available soil moisture in the upper 44 inches of soil profile according to the USDA soil 
survey.  The greater available soil moisture would allow for greater AET.   
 
In order to better predict AET at the project site we used an analysis that involves 
estimation of AET for each month.  We begin with calculation of PET using the Turc 
method (Turc 1961).  The Turc method was originally developed for humid conditions, 
however the method has been shown to be applicable in Mediterranean climates.  In a 
2005 study comparing four common empirical methods of estimating 
evapotranspiration it was found that “[F]or the Mediterranean climate, the lowest RMSE 
(0.85 mm/day) is provided by Turc radiation method (TU).  It can be considered as an 
unbiased estimation method for this type of climate”(Bois B. 2005). 
 
The Turc method calculates monthly PET according to the following equation 
 

PET = 0.013 * ((T/(T+15)) * (R +50) 
 
where T is average daily temperature and R is daily solar radiation.  We used 
temperature data from PRISM and solar radiation gridded from the National Solar 
Radiation Database (NSRDB) available through the National Renewable Energy 
Laboratory.  GIS Spatial Analyst extension solar radiation tools were used to compute 
total solar radiation at the project site based on slope, elevation and aspect.   Monthly 
radiation totals obtained through GIS were calibrated using solar radiation data from 
the NSRDB.  Since the project site is located on a north facing slope, incoming solar 
radiation and therefore PET is below the average for a level surface in the local area.  
Calculated monthly values of PET are presented in Table 3 and Figure 3:  Histogram of 
Monthly Values of PET. 
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Figure 3:  Histogram of Monthly Values of PET 

Monthly values of PET at the project site calculated using the Turc method. 

 
During the dry summer months evapotranspiration is expected to be limited to the 
available water in the soil profile.  Dry season evapotranspiration is expected to be 
similar for forest and vineyards assuming that forest and vineyard have similar rooting 
depth and both deplete the soil of available moisture.  It is possible that the rooting 
depth of trees is deeper than that of the proposed vineyard, however the vineyard is to 
be dry farmed and may have relatively deep roots.  Typical irrigation rate for vineyard is 
between 0.2 and 0.5 ft/yr.  Assuming 0.5 ft/yr is applied to vineyards with low available 
soil moisture it can be expected that a dry farmed vineyard would utilize about this 
quantity of water.  The cover crop would utilize some additional soil water. Given the 
uncertainty, it is assumed that dry season AET for both existing and vineyard conditions 
is equivalent to available soil moisture in the soil, between 7.04 and 8.08 inches for the 
Aiken Loam. 
 
During the wet season evapotranspiration is limited by incoming radiation as opposed 
to soil moisture.  Under forested conditions wet season ET is expected to be equivalent 
to PET (11.73 inches).  Under vineyard conditions evapotranspiration of vines will be 
near zero because the vines are dormant and have little water storage capacity in their 
winter canopy. Evapotranspiration by the cover crop will be dependent on the percent 
ground cover.  Ground cover of 100% would be expected to transpire at the potential 
evapotranspiration rate.  The proposed vineyard management provides for 85% ground 
cover.  We expect that wet season ET of the vineyard with a cover crop at 85% cover will 
be about 85% of that of forest during the wet season (Table 3). 
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Table 4:  Table of calculated values of PET 

Table showing calculated PET (Turc method 1961) and expected values of actual evapotranspiration by 
month at the project site under existing and vineyard conditions. 

 

 

 

Interception 

 
Interception and evaporation of rainfall by forest canopy is a significant hydrologic 
process in forest ecosystems.  Previous studies found that interception losses in 
temperate forests average about 20% (Dunne and Leopold, 1978).  A study from Caspar 
Creek found that 25% of annual rainfall was intercepted by forest canopy in 
experimental plots located in 100 year-old stand of redwood and Douglas-fir at Caspar 
Creek (Reid and Lewis 2007).  About a tenth of the intercepted rainfall reached the 
forest floor via stemflow; 22.4% of the annual rainfall is evaporated.  In larger storms 
(about 3 inches rainfall), interception losses were about 21%, somewhat less than the 
annual average.  Applying results of Caspar Creek to the project site the interception 
losses under existing conditions are expected to be about 10.84 inches.   
 
There is relatively little available data on interception rates of vineyard, cover crops or 
grassland in Mediterranean climates.  Studies in California have found interception rates 
ranging from negligible to 26%.  Watershed research at the University of California 
Hopland Research and Extension Center found that interception losses were negligible 
in rangeland due to suppression of transpiration during rainfall (Burgy and Pomeroy. 
1958).  Vineyard cover crop may have greater foliage and canopy storage capacity than 
rangeland pasture, thus the study in Hopland may not be representative.  A study of 
annual grassland in California found that average annual interception was 26% of 
precipitation (Kittredge 1948).  Annual grasses in California are typically located in areas 
that are more arid and receive less annual rainfall than the project site, thus findings 
from the Kittredge study may not be representative of site conditions.  A study by the 
US Department of Agriculture at San Dimas, California, found that 7.9% of annual 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Wet 

Season

Dry 

Season

PET (mm) 19.80 31.14 60.88 90.98 128.84 142.21 152.50 130.75 93.96 52.88 25.94 16.27 946.15 297.89 648.27

PET (Inches) 0.78 1.23 2.40 3.58 5.07 5.60 6.00 5.15 3.70 2.08 1.02 0.64 37.25 11.73 25.52

ET forest 

upper limit 

(inches)

0.78 1.23 2.40 3.58 2.08 1.02 0.64 19.81 11.73 8.08

ET forest 

lower limit 

(inches)

0.78 1.23 2.40 3.58 2.08 1.02 0.64 18.77 11.73 7.04

ET vineyard 

upper limit 

(inches)

0.66 1.04 2.04 3.04 1.77 0.87 0.54 18.05 9.97 8.08

ET vineyard 

lower limit 

(inches)

0.66 1.04 2.04 3.04 1.77 0.87 0.54 17.01 9.97 7.047.04

8.08

7.04

8.08
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rainfall was intercepted in grassland (Corbett and Crouse. 1968).  It is expected that the 
proposed vineyard will have interception losses significantly less than existing forested 
conditions owing to reduced leaf area.  The vineyard cover crop will have a leaf area 
greater than grazed pasture, thus interception losses are expected to be greater than 
typical pasture.  Interception losses in the proposed vineyard is estimated to be 
between 10 and 15 % of annual precipitation (4.84 to 7.26 inches). 
   

Runoff 

Annual runoff from the project site can be estimated for existing forested and proposed 
vineyard conditions from precipitation, evapotranspiration and interception values 
estimated above.  On an annual basis, it may be assumed that groundwater storage and 
soil moisture are constant so that there is no difference in change in storage between 
years other than that resulting from changes in the preceding water balance terms.  
Changes in groundwater runoff are similarly controlled by change in precipitation, 
evapotranspiration and interception terms, hence the runoff terms for groundwater and 
overland flow are not distinguished from each other.   Thus the annual water balance 
equation can be simplified to the form below.   
  
 
 
 

RO = P – I – AET 
 
Where P is annual precipitation, AET is annual evapotranspiration and I is annual 
interception and RO is annual runoff (overland flow and groundwater runoff combined).   
 
Based on the simplified water balance equation we estimate average annual runoff at 
the project site under existing forested conditions to range from 36.7 to 38.8% of annual 
precipitation (Table 5).  Average annual runoff at the project site under proposed 
vineyard conditions is expected to range from 47.7 to 54.9% of annual precipitation.   
 

Table 5:  Water Balance of Project Site 

Shows expected values of annual precipitation (P), interception (I), actual evapotranspiration (AET) and 
runoff (OF) for the project site under existing forested and proposed vineyard conditions.  Units are in 
inches. 

   
 

P

I          

(lower 

limit)

I         

(upper 

limit)

AET 

(lower 

limit)

AET 

(upper 

limit)

RO      

(upper 

limit)

RO 

(lower 

limit)

% RO of 

P (upper 

limit)

% RO of 

P (lower 

limit)

Forested 48.40 10.84 10.84 18.77 19.81 18.79 17.75 38.82 36.67

Vineyard 48.40 4.84 7.26 17.01 18.05 26.55 23.09 54.86 47.71



Jasud Estate Vineyard Water Balance Assessment  18 

 

    

Results from regional hydrologic studies report runoff values similar to those  calculated 
above.  According to the 2006 USGS study of Sonoma Valley, 38% of rainfall is routed to 
surface channels (Farrar, Metzger et al. 2006).  A 2006 USGS study of the Alexander 
Valley found that 53% of rainfall is routed to surface channels in the Russian River 
watershed above the Alexander Valley (Metsger, Farrar et al. 2006). Calculated runoff 
rates for the project site under forested conditions are comparable to runoff values for 
Sonoma Valley and less than that of the Alexander Valley.  This result is expected given 
that the geology and soils of the project site and much of the Sonoma Valley is volcanic 
in origin.  The Alexander Valley watershed has a higher proportion of Franciscan 
Complex bedrock which is expected to have lower groundwater and soil water storage 
and higher runoff rates relative to the volcanic materials.  
 
The water balance indicates that percent runoff of annual precipitation at the project 
site will increase by as much as 16.0% (7.8 inches or 0.65 ft) due to conversion of forest 
to vineyard.  Assuming 14.9 acres of gross vineyard acreage at the project site converted 
from forest to vineyard, total runoff change could be as much as 9.6 ac-ft per year (14.9 
acres x 0.65 ft per year).  Increase in runoff is principally related to decreased 
interception losses and to a lesser extent decreased evapotranspiration.  Increased 
runoff is expected to occur through both increases in peak flow during storm events and 
increases in baseflow throughout the year.  The simplified water balance does not 
distinguish between groundwater and surface water for purposes of this analysis.  It is 
likely that hydrologic change at the project site creates potential increases in water 
available for groundwater recharge. 
 
As discussed previously, at Caspar Creek annual runoff increased an average of 15% and 
minimum mean daily summer flows increased an average of 148% following clearcut 
harvesting of about 50% of the watershed of North Fork Caspar Creek (Keppeler 1998).  
The smallest annual increase was 75% and the largest was 287% over the period 1990-
1997 (Table 1).  Results from Caspar Creek clearly indicate that reduced interception and 
evapotranspiration results in greater dry season base flow conditions, which implies 
increased groundwater recharge; similar effects are expected at the project site. 
 

Summary of Water Balance Analysis 

Comparisons between existing forest vegetation and anticipated vineyards with respect 
to hydrologic effects of vegetation indicates decreased interception and 
evapotranspiration is likely under project conditions, primarily in the rainy season and to 
a lesser extent in the growing season.  During the rainy season, reduced interception 
losses are expected to be about 7.4% to 12.4% and decreases in wet season 
evapotranspiration by about 15%, which represents a net gain to water delivered to the 
soil surface for infiltration, percolation and total annual runoff.  
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Groundwater  

Groundwater Aquifer Characteristics  

 
The bedrock geology of the project site and surrounding area comprises Tertiary aged 
pummiceous ash flow tuff (map unit Tst) and andesite and basalt lava flows (map unit 
Tsa) which are part of the regional formation known as the Sonoma Volcanics(Figure 
1)(Graymer 2007).  Volcanic rocks in the region generally have moderate to high primary 
pore space and abundant groundwater resources are often found in these geologic 
units.  Studies in the Sonoma Valley regarding the hydrogeology of similar rocks 
estimated specific yields between 0 and 15% (California Department of Water 
Resources, 1982).  According to the Napa County Baseline Data Report on Groundwater 
Hydrology tuffaceous units within the Sonoma Volcanics host significant volumes of 
groundwater in many parts of Napa County.   
 
There are no existing wells on the project parcel, therefore we are unable to verify 
subsurface conditions through drillers reports.  According to the property owner wells 
on nearby parcels are typically drilled to a depth of about 400 ft and have yields of 
about 50 gpm.  The yields of nearby wells are consistent with well yields observed in 
productive areas of the Sonoma Volcanics.  It is expected that hydrogeologic conditions 
of the project parcel are similar to surrounding parcels and that a productive well could 
be developed if desired. 
 
Water demand of the project parcel is currently met by a developed spring in the 
Northwest section of the parcel (Error! Reference source not found.).  The area near 
the spring is currently grassland/wetland and is not included in the proposed vineyard 
footprint.  Springs occur where the water table intersects the ground surface.  Springs 
are commonly related to the presence of impermeable layers in the subsurface that do 
not allow groundwater to percolate.  The mechanism of the spring at the project site is 
unknown and may be related to a clay layer or other impermeable zone.  The presence 
of the spring indicates that the water table is near to the ground surface in the 
immediate vicinity of the spring, which would affect evapotranspiration and runoff rates 
in the localized area.  There is no evidence that shallow groundwater exists in other 
areas of parcel within the vineyard footprint, thus the water balance presented above is 
not changed by the spring. 
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Figure 4:  Geologic Map of Project Area 

Map displaying the conversion area, topography and bedrock geology of the project area (Graymer 2007).  
Tsa comprises andesite and basalt flows. Tst comprises pummiceous ash flow tuff. 

 

Groundwater Storage 

 
The following groundwater storage calculations are based on the characterization of the 
project area aquifer as an unconfined fractured bedrock aquifer. There are no known 
barriers to groundwater flow in the local area and both map units Tsa and Tst are 
included in the aquifer.  The expected storage capacity of the project aquifer can be 
estimated on a per acre basis. According to the DWR 1982 the specific yield of the 
Sonoma Volcanics ranges in value between 0.0 and 15%.  A conservative estimate of 
specific yield for the project aquifer is about 1%.  Based on prior professional experience 
in the region and descriptions of wells in the area by the land owner, wells are typically 
drilled to depth of about 400 ft and the static water level is recorded at about 100 ft.  
Assuming that the screened interval of the project well is 300 ft the available storage 
capacity of the aquifer is estimated to be 600 ac-ft/acre. 
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Groundwater Demand 

During establishment of the young vines limited irrigation is proposed, once established 
the vineyard is to be dry farmed.  The developed spring is the proposed water source 
during establishment, however if needed a well may be developed. 
 
Spring flow was measured in August of 2009 using a bucket and stopwatch to be 8 gpm 
(pers. comm. K. Mody).  The 2009 winter had about average rainfall, thus recorded 
spring flow is considered the typical minimum flow for the spring.  Eight gallons per 
minute is equivalent to 4.24 ac-ft of flow for a 120 day growing season; 4.24 ac-ft is 
expected to be adequate to meet the water demand of the developing vineyard.  There 
is a net 12.1 acres of proposed vineyard.  Typical irrigation rates in Napa County are 
between 0.2 and 0.5 ac-ft/yr, which for 12.1 acres of vineyard equates to between 2.42 
and 6.05 ac-ft of irrigation per growing season.  The flow from the spring is in the 
midrange of typical irrigation rates.  If greater irrigation water is required it is expected 
that a developed well could easily meet water demands of the proposed vineyard.  
 
 
  



Jasud Estate Vineyard Water Balance Assessment  22 

 

    

References Cited  

 
Bois B., P. P., Van Leeuwen C., Gaudillere J.-p. (2005). "Sensitivity analysis of the 
Penman-Monteith evapotranspiration formula and comparison of empirical methods 
used in viticulture soil water balance." GESCO, Geisenheim, Germany. 
  
Burgy, R. H. and C. R. Pomeroy. (1958). "Interception losses in grassy vegetation." Trans. 
Amer. Geophys. Union(39): 1095-1100. 
  
Corbett, E. S. and R. P. Crouse. (1968). Rainfall interception by annual grass and 
chaparral.. losses compared, USDA Forest Serv. Res. 
  
Farrar, C. D., L. F. Metzger, et al. (2006). Geohydrologic Characterization, Water-
Chemistry, and Ground-Water Flow Simulation Model of the Sonoma Valley Area, 
Sonoma County, California, USGS. 
  
Graymer, R. W. (2007). Geologic map and map database of eastern Sonoma and 
Western Napa Counties, California. Western Earth Surface Processes Team (Geological 
Survey). Menlo Park, Calif., U.S. Geological Survey. 
  
Kittredge, J. (1948). Forest Influences. N.Y., McGraw-Hill Book Co. New York. 
  
Lambert, G. and J. Kashiwagi (1978). Soil Survey of Napa County, California, Soil 
Conservation Service: 1-104. 
  
Metsger, L. F., C. D. Farrar, et al. (2006). Geohydrology and Water Chemistry of 
Alexander Valley, Sonoma County, California, USGS. 
  
Miller, J. F., R. H. Frederick, et al. (1973). Precipitation-frequency atlas of the western 
United States. Silver Spring, MD, National Weather Service, National Oceanic and 
Atmospheric Administration, USDC. 
  
PRISM (2006). United States Average Monthly or Annual Precipitation, 1971 - 2000. 
Corvallis, Oregon, USA, The PRISM Climate Group at Oregon State University. 
  
Reid, L. M. and J. Lewis (2007). Rates and Implications of Rainfall Interception in a 
Coastal Redwood Forest. Proceedings of the redwood region forest science symposium: 
What does the future hold?, Albany, CA, Pacific Southwest Research Station, Forest 
Service, U.S. Department of Agriculture. 
  
Turc, L. (1961). "Evaluation des besoins en eau d'irrigation, evapotranspiration 
potentielle." annales agronomques 12(1): 13-49. 
  



Jasud Estate Vineyard Water Balance Assessment  23 

 

    

 

 



APPENDIX H 
GEOLOGICAL AND GEOTECHNICAL EVALUATION 



Gilpin Geosciences, Inc
Earthquake & Engineering Geology

2038 Redwood Road Napa, CA 94558  tel: (707) 251-8543 fax: (707) 257-8543

June 29, 2011
91449.01

Ketan Mody
Jasud Estate LLC
C/o Scott Butler
Environmental Resource Management
889 Hwy 20-26
Ontario, OR 97914

Subject: Engineering Geological & Geotechnical Evaluation
Jasud Vineyard
APN 020-300-005
2087 Diamond Mountain  Road
Calistoga, California

Dear Mr. Butler:

We are pleased to present the results of our engineering geological evaluation of
the development of approximately 12.1 net acres (15 acres gross) of vineyard
within the 38.6-acre parcel at 2087 Diamond Mountain Road, Calistoga,
California.  Existing improvements on the parcel include a residence,
outbuildings, a spring and water storage tank.

We understand that this evaluation will supplement the “Jasud Estate LLC Jasud
Vineyard Erosion Control Plan for New Vineyard”, prepared by Napa Valley
Vineyard Engineering, Inc. (NVVE, 2010).

SCOPE OF SERVICES

The purpose of this investigation was to review the proposed vineyard
development and evaluate the potential impact to slope stability.  In order to
accomplish this, we performed the following tasks:

• reviewed published and unpublished reports and maps of the site;
• reviewed aerial photographs in order to evaluate the surficial

geological features on the site;
• reviewed the Napa Valley Vineyard Engineering, Inc. Erosion Control

Plan,  and,
• performed a geologic reconnaissance on 28 January 2010.
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REGIONAL GEOLOGY

The site is located in the Coast Ranges geomorphic province, which is
characterized by northwest-southeast trending valleys and ridges.  These are
controlled by folds and faults that resulted from the collision of the Farallon and
North American plates and subsequent shearing along the San Andreas fault.
Sonoma Volcanics andesitic to basaltic lava flows (Fox and others, 1973) envelope
the north and northeast crest and flank of Diamond Mountain.  This unit is
characterized by volcanic deposits, mostly andesite flows.  Sonoma Volcanics tuff
is mapped underlying the lavas and crop out in the large drainage east and north
of the site.

The site lies along the northeastern flank of Diamond Mountain.  No landslides
are mapped by Dwyer and others, 1976.

The soil is mapped at the site as the Aiken loam series, on 2 to 15 percent, and 30
to 50 percent slopes. Aiken loam soils are characterized as developing on basic
igneous rock (USDA, 1978).

Active faults have been mapped in the vicinity.  The closest active fault to the site
is the Maacama Fault approximately 6.7 miles west of the site. The Maacama fault
is classified as a type B fault by the UBC, (ICBO, 1988) and is capable of
generating a Moment Magnitude 6.9 earthquake.   The Rogers Creek fault lies
approximately 9.1 miles west of the site and is capable of a Moment Magnitude
7.0 earthquake.

SITE CONDITIONS

We evaluated site conditions based on aerial photo interpretation and a
geological reconnaissance.  The site includes timbered areas as well as some areas
that appeared to have been orchards.

The vineyard sites lie on and adjacent to a very gently inclined northeast-facing
bench on the flanks of Diamond Mountain.  The vineyard blocks extend from
Elevation 1630 feet to 1890 feet.  Vineyard blocks A, E, and parts of I and J
occupy the bench areas and Vineyard Blocks B, C, D F and G occupy the slope
below the bench.  Vineyard block H lies to the southeast across a small drainage
channel (Class III Stream) from the bench.  Vineyard Blocks K and L extend up
the slope above the bench.

A prominent spring drains the hillslope at Elevation 1818 feet just below the
proposed Vineyard Block K.  The spring drains on the slope leaving a wet area
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on the bench before collecting in a small drainage channel (Class III Stream)
between proposed blocks A and E.  The Blocks adjacent to the “wet area” are
shown with 50-foot set backs.

CONCLUSIONS AND RECOMMENDATIONS

Based on our research and review of the site conditions, the proposed vineyard
development appears feasible from the standpoint of an engineering geological
evaluation.  We did not observe any evidence of global slope instability such as
landslides or areas of pervasive soil creep.  We observed favorable slope stability
and drainage conditions with low slope inclinations, combined with strong to
very strong andesitic lava underlying the site.

The NVVE Erosion Control Plan has proposed several drainage improvements
for the new vineyard blocks that include water spreaders, detention basins, and
areas for rock stabilization, and straw mulch that appear to be appropriate for
the proposed application.  NVVE has specified appropriate temporary drainage
improvements such as water bars and fiber rolls to dissipate any concentrated
flow.

LIMITATIONS

Our services have been performed in accordance with generally accepted
principles and practices of the geological profession.  This warranty is in lieu of all
other warranties, either expressed or implied.  In addition, the preliminary
conclusions and recommendations presented in this report are professional
opinions based on the indicated project criteria and data described in this report.
They are intended only for the purpose, site location and project indicated.
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Summary 
The  Universal  Soil  Loss  Equation,  Special  Applications  for  Napa  County,  California  (USLE)  predicts 
sediment detachment and erosion potential rather than actual sediment delivery to streams.  To assess 
potential  water  quality  impacts  caused  by  erosion  from  vineyards,  calculations  and  assumptions 
regarding  on‐site  erosion  and  deposition,  and  deposition  on  slopes  prior  to  delivery  to  channels  is 
required.   Erosion rates (not sediment delivery) predicted by Napa Valley Vineyard Engineering (NVVE) 
using  the Napa  County USLE  application  for  vineyard  fields  is  about  ten  times  greater  than  existing 
forest.   
 
The  Erosion Control Plan  (ECP)  for  the Project  site provides  for maximum  vineyard  cover  and  runoff 
diversion to sedimentation basins and level flow spreaders.  Runoff management practices, developed in 
part  to prevent  increases  in peak  runoff  from  the  site1, also promote on‐site deposition of  sediment 
eroded  from  vineyard  fields.    Virtually  all  of  the  vineyard  runoff  that  could  be  expected  to  reach 
seasonal stream channels  is routed through one of four detention/sedimentation basins developed on 
the  project  site.    This  substantially  reduces  potential  delivery  of  sediment  to  streams,  and  virtually 
eliminates the potential delivery of sand and coarse silt to streams.  The high content of silt and clay in 
the  Aiken  Loam  (about  65%  in  the  upper  eight  inches  of  the  soil  profile),  limits  the  potential 
effectiveness  of  sedimentation  basins  with  respect  to  fine  silt  and  clay  fractions  of  the  potentially‐
eroded  soil.   Additional  reduction  in  potential  sediment  delivery  to  streams  from  the  Project  site  is 
accomplished  by  discharge  of  sheet  flow  (from  the  perimeter  of  vineyard  fields  and  from  level 
spreaders)  onto  forested  slopes  at  locations  with  planar  and  divergent  slope  shape  that  minimize 
concentration of runoff and that maximize the distance of runoff from channels.  Forest soils have high 
infiltration capacity and groundcover that effectively dissipate runoff and sediment delivery.   
 
Erosion  control  and  runoff  management  practices  for  this  project  greatly  reduce  potential  vineyard 
erosion and delivery to streams.  Total vineyard field erosion predicted by USLE for about 14.5 acres of 
proposed vineyard is about 20.0 tons per year (about 1.4 t/ac/yr).  About half of the proposed vineyard 
fields are located greater than 200 ft from stream channels and are not expected to deliver sediment to 
streams.   Proposed  vineyards  that will deliver  runoff  to within 200  ft of  streams  comprise about 7.7 
acres and are predicted by USLE to generate about 9.5 tons of sediment per year.   This represents an 
average erosion  rate of  about 1.2  t/ac/yr;  the USDA  soil erosion  tolerance  (T)  for  the Aiken  soil  is 3 
t/ac/yr.   Potential sediment delivery  is  reduced by  routing vineyard  runoff collected  from over half of 
the proposed vineyard area to four flow detention and sedimentation basins.  Where possible, outflows 
from  theses basins are routed  to  level spreaders  located greater  than 200  ft  from stream channels  to 
prevent  sediment  delivery.    Proposed  vineyard  fields  that  could  produce  drainage  within  200  ft  of 
streams will  be  straw mulched  in  the  autumn  of  each  year  to  further  reduce  potential  erosion  and 
sediment delivery.   This combination of erosion control practices and runoff management reduces the 
expected  sediment  delivery  to  streams  to  about  1.5  t/yr  from  the  14.5  acres  of  proposed  vineyard.  
Proposed  supplemental erosion  control  and  runoff management practices  reduce expected  sediment 
delivery  from  vineyards  to  streams by 84%  (1.5  t  compared  to 9.5  t);  virtually all of  this  sediment  is 
expected  to  be  in  the  silt‐clay  size  fraction,  with  sand  size  sediment  retained  on  site.    Estimated 
sediment delivery  from  the project  site  (defined  as  areas within  the proposed project  vineyards  and 

                                                            
1 Hydrologic Analysis for Jasud Estate Vineyard is a separate analysis completed prior to this analysis; its results are 
and  recommendations are  relevant  to  this analysis, and a  full understanding of  this analysis  requires  familiarity 
with the hydrologic analysis.   
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within  200  ft  of  streams)  under  current  conditions  is  about  0.6  t/yr.    The  net  change  in  estimated 
sediment delivery to streams from the project is about 0.9 t/yr  
 
Potential project impacts on fish habitat are indirect.  The nearest known habitat for anadromous fish is 
Diamond Creek, located about 1.4 miles north of and 1,200 vertical feet below the project site. Erosion 
control  measures  for  the  project  prevent  delivery  of  additional  sand  that  could  negatively  impact 
spawning  habitat.    Total  sediment  yield  for  the  contributing  watershed  tributary  (about  1.2  square 
miles) to the nearest known anadromous fish habitat estimated from the Napa River TMDL is 1,790 t/yr, 
of which 340 t/yr is estimated to be from anthropogenic sources.  Estimated sediment delivery from the 
project (comprised of silt and clay sizes) represents about 0.05% of total sediment yield and about 0.26% 
of anthropogenic sediment yield.  The project site represents about 5% of the watershed area draining 
to the nearest point of known anadromous habitat.      
 
To accommodate uncertainty regarding actual erosion and sediment delivery to predicted erosion and 
sediment  delivery,  post‐project  monitoring  of  runoff  from  the  site  is  recommended  as  part  of  THP 
monitoring reviewed by CALFIRE.  The monitoring should evaluate whether concentrated runoff occurs 
from  the  perimeter  of  the  Project  site  and  should  estimate  annual  sediment  accumulation  in 
sedimentation basins,  including grain size analysis of sediment. Sedimentation  rates will be compared 
with  predicted  vineyard  erosion  rates  to  validate  the  effectiveness  of  erosion  control  measures.  
Proposed  post‐project  monitoring  tasks  can  be  performed  by  O’Connor  Environmental.    Site  runoff 
management should be considered effective if runoff does not create evidence of concentrated flow in 
the  form of  rills, or other evidence of delivery  to  streams of  sand  size  sediment  (0.075 mm  to 2 mm 
diameter)  in  excess  of  expected  background  rates  of  delivery.    One  exception  to  these  criteria  of 
effectiveness that should be considered  is extreme winter runoff (e.g. 50 to 100 yr recurrence  interval 
runoff event) that results  in discharges from detention basins and sedimentation basins via emergency 
spillways; some evidence of delivery of sand size sediment would be expected under those conditions.         

Project Conformance with County of Napa General Plan  
The Conservation Element of the County of Napa General Plan has set high standards and expectations 
for erosion control.  In particular, General Plan Policy Con‐48 states: 
 

Proposed  developments  shall  implement  project‐specific  sediment  and  erosion  control 
measures (e.g., erosion control plans and/or stormwater pollution prevention plans) that 
maintain  pre‐development  sediment  erosion  conditions  or  at  minimum  comply  with 
state water  quality  pollution  control  (i.e.,  Basin  Plan)  requirements  [emphasis  added] 
and  are  protective  of  the  County’s  sensitive  domestic  supply  watersheds.  Technical 
reports  and/or  erosion  control  plans  that  recommend  site‐specific  erosion  control 
measures  shall  meet  the  requirements  of  the  County  Code  and  provide  detailed 
information regarding site specific geologic, soil, and hydrologic conditions and how the 
proposed measure will function. 

 
The  County  Policy  indicates  that  either  there  should  be  no  change  in  erosion  (“maintain  pre‐
development  sediment  erosion  conditions”),  or,  alternatively,  that  the  Project  complies  with  State 
Water Quality  requirements.    It  is not  technically  feasible  to maintain pre‐project  erosion  conditions 
such that the increase in predicted erosion is zero, despite implementation of intensive erosion control 
measures.    Consequently,  the  Project  impact  on  erosion  and  sedimentation  should  be  addressed  by 
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compliance  with  policies  of  the  San  Francisco  Bay  Regional  Water  Quality  Control  Board  (Regional 
Board).  The Regional Board’s Water Quality Attainment Strategy with respect to sediment in the Project 
area  is  embodied  in  the Napa River  Sediment Reduction  and Habitat  Enhancement Plan  (Napa River 
Sediment Plan).  The goals of Napa River Sediment Plan relevant to sediment impacts of hillside vineyard 
projects are protection of  spawning and  juvenile  rearing habitat  for  salmon and  steelhead, which are 
adversely affected by high concentrations of fine sediment (primarily sand) deposited in the bed of the 
Napa  River  and  its  tributaries.    Implementation  measures  for  sediment  discharges  associated  with 
vineyards are described in the Napa River Sediment Plan Table 4.1 (see Appendix A of this report).  
 
Note that the narrative performance standard requires “control [of] excessive rates of sediment delivery 
to  channels  resulting  from  vineyard  surface  erosion”.    This  performance  standard  is  satisfied  by 
implementation of Napa County Conservation Regulations provided that soil  loss calculated by USLE  is 
less than the tolerable soil loss rate (T).  This rate of erosion is substantially higher than what is implied 
by Policy Con‐48’s goal  to “maintain pre‐development sediment erosion conditions”.   The project ECP 
and USLE calculations prepared by NVVE demonstrate that  the project  limits potential erosion to T or 
less (Appendix B).  The project thereby complies with Policy Con‐48 because it complies with Basin plan 
requirements with respect to estimated erosion rates.  Following is supplementary analysis of potential 
sediment delivery from the Project site that documents how delivery is minimized to comply with Policy 
Con‐48. 

Previous Studies of Erosion Rates and Sediment Delivery Rates 
Prior quantitative analyses of erosion processes  in Napa County  for General Plan development  (Napa 
Baseline Study),  for CEQA review of vineyard development projects, and  for  the Sediment TMDL have 
relied  on  USLE  erosion  rate  estimates  to  determine  potential  erosion.    It  is  well  known  that  USLE 
estimates erosion rates but does not account  for deposition of eroded material on slopes  in positions 
that  remain  stable  and  are  not  delivered  to  the  channel  system  by  runoff  processes  within  the 
timeframe of Project analysis.   Estimation of sediment delivery  rate  (SDR) appropriate  for  the Project 
site is critical to accurate evaluation of potential Project effects on water quality.    
 

Modeling Studies 
Studies  utilizing  USLE  to  estimate  erosion  combined  with  numerical  models  and  monitoring  data  to 
quantify the proportion of sediment delivered to streams have found considerable variation depending 
on terrain, climate and cover factors.  Reservoir sedimentation data in Italy was utilized to validate USLE 
estimates  of  erosion  rates  (Van  Rompaey,  Bazzoffi  et  al.  2003).    Based  on  data  from  twenty‐two 
reservoirs, estimated SDR ranged between 8 and 64%, with mean of 21% and median of 19%. Four sites 
in central  Italy that are most utilized similar to Napa County conditions had mean and median SDR of 
16%.  
 
A regional model for eastern Australia (Lu, Moran et al. 2003) was used to estimate SDR based on USLE 
predictions and a physically‐based numerical algorithm to estimate annual hillslope transport in relation 
to storm‐driven runoff.   This analysis considered SDR for sediment size fractions of clay, silt and sand, 
and modeled hillslope  sediment  transport at  the  scale of hillslopes.    SDR  for  sand‐size  sediment was 
found to be less than 5% throughout the diverse study area.  In areas with rainfall rates and vegetation 
cover  types  most  comparable  to  Napa  County,  SDR  for  silt  rarely  exceeded  about  40%,  but  ranged 
between about 5% and 80%.   SDR  for clay  ranged between about 10% and 100%  in  these areas, but 
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rarely exceeded 80%.  Overall SDR for all sediment size classes combined in this area ranged from about 
10% to 80% but rarely exceeded 40%.  Based on these studies, SDR for combined sediment size classes 
that might be expected  in Napa County are  likely  in the range of about 15% to 40% of USLE‐predicted 
erosion.  Representative estimates of SDR for silt and clay are about 40% and 80%, respectively.    
 

Studies in Napa County 
For some CEQA studies (Trso 2003) and the Napa River sediment TMDL (Napolitano 2006; Napolitano, 
Potter  et  al.  2007),  the  estimated  rate  of  delivery  of  USLE‐derived  erosion  was  based  on  field 
observations, geomorphic principles, scientific literature, existing data on soil particle size distributions, 
limited  field data on  sediment  size distribution,  and professional  judgment.    These  approaches were 
applied at  the watershed/hillslope  scale and project  scale, and  typically  resulted  in SDR of up  to 25% 
from  hillside  vineyards.    These  studies  are  generally  consistent  with  results  of  modeling  studies 
described in the preceding section.   
 
The  Environmental  Impact  Report  for  the  Suscol  Springs  Vineyard  Project  evaluated  erosion  and 
sedimentation  impacts  using  a  site  sediment  budget  approach  as  developed  by  (Trso  2003).    In  this 
analysis, USLE was used to estimate erosion rates; sediment delivery ratios (SDRs) were estimated based 
on  field  observations  and  literature  review,  with  substantial  reliance  on  professional  judgment.  
Summary tables describing SDR’s for this analysis are provided in Appendix C.  Values For hillslopes with 
grassland and vineyard cover, eroded sediment transported by overland flow (not concentrated  in rills 
or gullies) to channels included silt and clay fractions only; sand and gravel was assumed to be deposited 
on hillslopes  if eroded.   Delivery of  silt was assumed  to be either 25% or 50% and  clay delivery was 
either 50% or 100% based primarily on hillslope shape adjacent to stream channels.   For potential on‐
site  erosion  sources  from  new  vineyard  development,  sediment  delivery  to  streams  was  based  on 
estimated  sediment  trapping  efficiency  of  erosion  control  structures  and  practices.    Percentages  of 
gravel,  sand,  silt  and  clay  retained by  each erosion  control measure were determined.   All  sediment 
eroded from streambanks was considered delivered.  The only erosion control measure that was judged 
to be 100% effective across all sediment size classes was the “rock level spreader”, which is designed to 
“divert,  slow  down  and  spread  out”  concentrated  runoff  onto  slopes  characterized  as  planar  or 
divergent with respect  to surface  flow.   Straw mulch and straw bale dikes were also considered to be 
100% effective in retaining sand size sediment.  These estimates of erosion and SDR were applied at the 
project  scale  to  estimate  sediment  yields  from  the  project  area  under  pre‐project  and  post‐project 
conditions.  
 
Studies  conducted  to  support  the  Napa  River  sediment  TMDL  process  also  evaluated  erosion  and 
sediment  delivery  with  respect  to  gravel,  sand,  silt  and  clay  size  fractions  as  well  as  generalized 
estimates of SDR.   Erosion rates for various  land uses and  landscape types were estimated with USLE.  
Two  technical  reports  describe  the  development  of  a  sediment  budget  to  analyze  erosion, 
sedimentation  and  water  quality  conditions  in  the  Napa  River  watershed.    An  unpublished  internal 
report for the Regional Board (Napolitano 2006), states the following:  
 

Based  on  conditions  observed  during  watershed  reconnaissance  and  field  surveys  to 
estimate volumetric rates of sediment input to channels from gullies and landslides, we 
assume that average sediment delivery ratio from vineyards equals 0.25 [25% of USLE‐
predicted  erosion;  emphasis  added],  and  average  sediment  delivery  ratio  from 
rangelands equals 0.50 [50%]. We assume that the vineyard value is lower because most 
hillside vineyards have approved erosion control plans  (required under Napa County’s 
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Conservation  Regulations),  and  sediment  delivery  ratio  from  valley  floor  vineyards  is 
very  low  considering  the  gentle  topography,  widespread  application  of  winter  cover 
crops,  and  common  occurrence  of  human‐made  levees  where  vineyards  are  located 
near water courses. In contrast, rangelands are typically located on steeper slopes, and 
there are no erosion control  regulations at present  for  rangelands. Note: we estimate 
that 25 percent of sediment input from surface erosion of vineyards and/or rangelands 
is very fine gravel  in size, and 75 percent  is sand, silt, or clay (wash  load). Methods for 
evaluation of grain size distribution are described later in this section. (p. 6252) 

 
The second report, also known as the Napa River Watershed Sediment TMDL and Habitat Enhancement 
Plan Staff Report (Napolitano, Potter et al. 2007), states the following with respect to size distribution of 
eroded sediment: 

 
For  sediment  input  to  channels  from  surface  erosion  of  hillsides  in  vineyards  and/or 
rangelands,  based  on  review  of  soil  survey  information  (USDA,  1978)  and  field 
observations of grain sizes comprising coarse lag deposits in the channels of rills and/or 
small alluvial fans, we estimate that inputs are composed of 25 percent fine gravel, and 
75 percent sand, silt, and clay. (p. 27) 

 
These estimates of size distribution of eroded sediment and SDR were applied at the scale of Napa River 
tributary watersheds to evaluate natural background condition, existing conditions, and desired future 
conditions.   Given  that Napa General Plan Policy Con‐48 establishes  a  goal of no  increase  in erosion 
associated with new projects, the preceding approaches based on generalized SDR’s (i.e. 25% delivery 
for  all  hillside  vineyards)  do  not  provide  the  necessary  degree  of  site  specificity  to  evaluate  project 
effects.   Potential erosion rates and sediment delivery for a specific project can be evaluated based on 
expected  effectiveness  of  specific  erosion  control  practices  and  the  distance  between  potential 
sediment source areas and stream channels.    

Sediment Delivery Ratio Based on Distance  to Stream Channels and Sediment 
Retention Practices 
 
An  alternative  approach  to  evaluating  delivery  sediment  to  streams  from  a  source  area  (i.e.  USLE‐
predicted  vineyard  erosion)  is  provided  by  forest  management  research.    Strips  of  undisturbed 
vegetation and soil retained between sources of eroded sediment and streams, sometimes referred to 
as  buffer  strips,  have  been  demonstrated  to  be  effective  in  reducing  sediment  delivery  to  streams.  
Several studies have quantitatively evaluated the distance over which sediment may be delivered from a 
source  area  across  forest  hillslopes.    These  studies  provide  an  alternative  approach  to  estimating 
sediment delivery rates from vineyards with Erosion Control Plans by estimating sediment delivery ratio 
(SDR) as a function of distance between sediment source and streams channels.   
 
Observed  transport  distances  of  sediment  eroded  from  road  fill  slopes  across  forested  slopes  in 
northern  Idaho provide    (Burroughs and King 1989) provide estimates of  sediment delivery  ratio as a 
function  of  distance  from  an  erosion  source.    They  developed  cumulative  frequency  distributions  of 
sediment  travel  distance  from  fill  slopes  below  roads  with  and  without  runoff  from  relief  culverts 
conveying  road  runoff.    They  found  that  in  the  absence  of  concentrated  runoff  from  road  culverts, 
maximum  sediment  transport  distance  was  about  90  ft;  where  concentrated  runoff  from  the  road 
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surface  was  present,  transport  distance  was  70  ft  or  less  for  50%  of  the  distribution.    Where 
concentrated  road  runoff occurred  from  relief  culverts,  sediment delivery was about 90  ft or  less  for 
50% of the distribution, 175 ft or less for 80% of the distribution and about 300 ft or less for 90% of the 
distribution.   They also observed that sediment transport distance was  influenced by the frequency of 
obstructions along the flow path such as small organic debris, depressions, and shrubs.   
 
A  second  study also observed and analyzed  sediment  transport distances  in granitic  soils on  forested 
hillslopes  in  central  Idaho  (Ketcheson  and  Megahan  1996).    They  also  compared  travel  distance 
frequency distribution for road fill slopes and for road drainage relief culverts.  Fifty percent of sites had 
sediment transport distances of about 10 ft or less, 90% had transport distances of 25 ft or less, and 99% 
had transport distances of about 200 ft or less.  Sites where concentrated flow from road relief culverts 
had much higher transport distances.   Fifty percent of sites had sediment transport distances of about 
160 ft or less, 90% had transport distances of about 410 ft or less.   
 
The  foregoing  studies  were  cited  in  the  Washington  Department  of  Natural  Resources  Watershed 
Analysis Methods Manual  (Washington DNR 1997, Appendix B)  in establishing a distance of 200  ft as 
sufficient  separation  between  roads  and  streams  to  prevent  sediment  delivery.      Subsequent model 
development for estimating delivery of sediment from forest roads ((NCASI) 2005) assumed a 35% SDR 
for  roads within  100  ft  of  streams  and  a  10%  SDR  for  roads  located  between  100  and  200  ft  from 
streams.  Directly delivering roads (i.e. with no intervening landscape buffer between road and stream) 
were assumed  to have a 100% SDR, while roads 200  ft or more away  from streams were assumed  to 
have 0% SDR.  
 
Prior studies and erosion and sedimentation models discussed above pertain to SDR’s from forest roads 
and runoff  in upland  forested environments.   At the project site, potential sediment sources are  from 
vineyard field edges and from level flow spreaders distributing runoff from vineyard fields or from runoff 
detention/sedimentation  ponds.    In  both  the  previous  studies  and  the  project  setting,  sediment 
produced  from  surface  erosion  processes  would  be  delivered  to  a  forested  slope  with  undisturbed 
vegetation  and  forest  duff.    We  assume  that  these  situations  are  sufficiently  similar  to  apply  SDRs 
developed for forest roads to vineyard field erosion and runoff.   This assumption is supported by results 
of a  four‐year monitoring study of sediment  transport  from agricultural  fields  through adjacent  forest 
buffers on hillslopes above streams  in Georgia  (Sheridan, Lowrance et al. 1999).   The hillslopes  in  the 
forest buffer were gentle  (around 5%),  limiting sediment transport capacity, but a clay  layer  lying at a 
depth of 1.5 to 5 ft below the soil surface limited percolation of infiltrated water and promoted surface 
runoff and lateral subsurface flow from the agricultural fields to the forested buffer.  At the edge of the 
agricultural  field,  a  grassed buffer of  about 30  ft width was maintained;  the primary purpose of  this 
buffer was “spreading concentrated storm flow, thereby providing greater infiltration as well as increase 
settling  and deposition of  sediments”.   Data were  collected using  flow  splitters  and buried  samplers 
located  on  the  ground  surface.    The  study  found  that  about  80%  of  the  sediment  load  from  the 
agricultural field was deposited within the first 30 ft of the buffer (i.e. in the grassed buffer), with about 
95% reduction at a distance of 200 ft in the mature forest buffer.  These findings, although in a different 
ecosystem and climate, are consistent with findings reported above.   

Sediment Delivery Ratios for Project Area 
Based on  the  foregoing  review of  scientific  literature, SDR  is assumed  to be 0%  for  sediment  sources 
(vineyard  field  boundaries  or  level  flow  spreaders)  located  greater  than  200  ft  from  streams.    For 
simplicity, we used a GIS  tool  to delineate a 200  ft envelope around stream channels mapped on  the 
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Project  site.    In  most  locations,  this  envelope  underestimates  the  length  of  the  flow  path  between 
sediment  source  areas  and  streams,  thus  adding  a  conservative  assumption  that  would  tend  to 
overestimate  sediment delivery.   Runoff  routed  through  runoff detention/sedimentation ponds were 
calculated  to  retain  sand  size  sediment and  some  coarser  silt  sizes  (< 0.02 mm  for 2‐year  recurrence 
flows and <0.05 mm for 10‐, 50‐ and 100‐year recurrence flows) as a function of  inflow rate and pond 
surface area ((Goldman, Jackson et al. 1986) Table 8.1; summary data in Appendix D).  Based on particle 
size  distribution  for  Aiken  loam  (Appendix  E),  this  is  equivalent  to  a  retention  rate  of  40%  of  USLE 
estimated sediment input and SDR of 60%.  Detention pond capacity is such that many runoff events will 
be  fully  captured, with  no  discharge  of  runoff  through  pond  outfall.    Sediment  transported  in  these 
events  is expected  to be  retained at a higher  rate because most of  the silt‐size sediment  (> 0.08 mm 
diameter) will be retained in these events owing to the filtering capacity of geotextiles used in lining the 
walls of the detention basins.  The hydrologic model used for this study does not analyze these smaller 
runoff  events,  and USLE  erosion predictions  are  annual  averages,  so  it  is not possible  to  analytically 
estimate the proportion of sediment retention from smaller runoff events.  A conservative assumption is 
that  an  additional  10%  reduction  in  sediment  delivery  ratio  represents  sediment  retention  in  small 
runoff events contained within ponds, so that the annual sediment delivery ratio from detention ponds 
is 50%.  Runoff routed through level flow spreaders to planar or divergent hillslopes greater than 200 ft 
from stream channels is assumed to have SDR of 0%.  Runoff routed to a level spreader above planar or 
divergent slopes located between 100 and 200 ft of steam channels but (i.e. Detention Basin A outfall) is 
assumed to have SDR of 10% ((Trso 2003), (Simpson and Weammert 2009)).  Detention Basin H outfalls 
have an SDR of 50% attributable to sedimentation in ponds; no sediment retention in the 25 ft riparian 
buffer  and  rock  energy  dissipaters  is  assumed;  this  is  also  a  conservative  assumption  likely 
overestimating sediment delivery  to streams.   Vineyard  fields with edges 200  ft or more distant  from 
streams are assumed to have SDR of 0%.  Vineyard fields with edges located within 200 ft of streams are 
assumed to have SDR of 65%; sand‐size sediment is expected to be retained on vineyard fields owing to 
ECP provisions.  Under pre‐Project conditions, the SDR for forested areas within the proposed vineyard 
boundaries  is also assumed  to be 65%  (sand and coarser sediment retained, silt and clay delivered  to 
streams).        

Sediment Delivery Analysis 
In this analysis, we estimate erosion only for areas located within the proposed vineyard footprint, and 
neglect  erosion  rate  estimates  for  other  areas.    This  approach was  selected  to  focus  on  changes  in 
erosion and sediment delivery rates directly attributable to the Project.  Contributions of sediment from 
other  sources  (e.g.  stream  channel and bank erosion  rates, USLE‐estimated  surface erosion  for other 
areas within 200  ft of  streams) have not been estimated, hence  the only estimate  for pre‐Project or 
“background” erosion and sediment delivery rates are  for portions of  the project site within 200  ft of 
streams and  in the footprint of proposed vineyard blocks.   USLE erosion rate estimates were prepared 
by NVVE for the Project ECP. 
 
To estimate the potential pre‐ and post‐Project erosion and sediment delivery rates ESRI’s ArcGIS was 
used determine the total area of each proposed vineyard block located within a 200 foot buffer of any 
stream channel mapped on  the project Site or draining  to one of  the  four proposed detention basins 
(Figure  1  and  2).    USLE  erosion  rates  (tons/acre/year)  calculated  by  NVVE  (Appendix  B)  were  then 
multiplied by  the  vineyard  area  to predict  the  rate  (in  tons/year) of  erosion  for  each  vineyard block 
determined to be within the 200 foot buffer or draining to one of the detention basin.  These rates were 
then multiplied by the appropriate SDR as described above; results are summarized in Tables 1 and 2. 
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Proposed vineyard block polygons were clipped using a 200 foot stream buffer polygon to generate the 
pre‐Project erosion estimate areas  (Figure 1). Table 1 shows a summary of  the  results.   To create  the 
post‐Project estimate areas, the ‘Split polygon’ tool in conjunction with the ‘snapping’ function was used 
to designate areas of vineyard block falling within or outside the 200 foot stream buffer or draining to a 
Detention basin (Figure 2).   A summary of these results can be found in Table 2.   

Estimated Sediment Delivery 
The source area from which sediment may be delivered under pre‐Project conditions is restricted to the 
area  located within 200 ft of stream channels on the Project site.   Erosion rates and sediment delivery 
were calculated only  for areas within the proposed project area within 200  ft of streams.   Pre‐Project 
sediment delivery is estimated to be 0.58 t/yr (Table 1).   

Sediment delivery under post‐Project conditions  is determined based on USLE predicted erosion rates 
and SDR’s described above.   Potential sediment delivery originates from vineyard blocks within 200 ft of 
stream channels and from vineyard runoff collected  in the drainage system via drainage ditches, pipes 
and  direct  runoff  to  detention/sedimentation  basins  (Figure  2).    Estimated  post‐Project  sediment 
delivery  is 1.50 t/yr (Table 2).   A table containing sediment delivery estimates for each area within the 
proposed  vineyard  blocks  can  be  found  in  Appendix  F.    Sand‐size  sediment  is  not  expected  to  be 
delivered  to  streams  from  the  Project  area, primarily owing  to  ECP provisions  in  vineyard  fields  and 
deposition  in sedimentation basins  that  receive a high proportion of vineyard  runoff  that could  reach 
streams.   

The project ECP and USLE calculations prepared by NVVE demonstrate that the project  limits potential 
erosion to T (= 3 t/ac/yr) or  less.   The project thereby complies with Policy Con‐48 because  it complies 
with  Basin  plan  (Regional  Board)  requirements with  respect  to  estimated  erosion  rates.    The  use  of 
sedimentation basins, routing runoff to planar and divergent slopes > 200 ft from streams where‐ever 
possible,  routing detention basin outfalls  to  level  spreaders, and  seasonal application of  straw mulch 
cover  in portions of  the vineyard  capable of delivering  sediment  to  streams, provides  supplementary 
treatment of all runoff from vineyard fields that could be delivered to streams.   For the portion of the 
proposed vineyard believed to potentially deliver sediment to streams (about 7.7 acres), the sediment 
delivery rate  is about 0.19 t/ac/yr, equivalent to about 6.5% of T (3 t/ac/yr).   This represents the best 
feasible means of minimizing sediment delivery to streams from the Project, and prevents  increases  in 
sand delivery to streams.   Sand  is  identified  in the Napa River Sediment TMDL as the primary concern 
with respect to potential impacts on beneficial uses.  
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Table 1.   Pre‐Project  sediment delivery  from  area within 200  ft of  streams and within boundaries of 
proposed vineyard blocks. 

Block  Area (ac)   t/ac/yr 
Erosion 
(t/yr) 

Sed. Delivery 
Ratio 

Sed.  Delivery 
(t/yr) 

A  1.00  0.11  0.11  0.65  0.072 
B  0.29  0.16  0.05  0.65  0.033 
E  0.64  0.18  0.11  0.65  0.072 
G  0.72  0.19  0.14  0.65  0.091 
H  1.40  0.19  0.27  0.65  0.176 
I1  0.62  0.20  0.13  0.65  0.084 
I2  0.48  0.14  0.07  0.65  0.046 
J  0.04  0.13  0.01  0.65  0.007 

Total  5.18  0.89  0.58 
 

Table 2. Post‐Project sediment delivery rates. (See Appendix D for summary table) 

 

 
Runoff Delivery Location 

Erosion 
(t/yr) 

Est. grain size 
retained (mm)  SDR 

Sediment 
Delivery 
(t/yr) 

Within 200 ft of stream channel and 
not captured by detention basin 

1.04  > 0.1 mm 
(sand) 

0.65 
 

0.68 

Hillslope greater than 200 ft from 
stream channel, no delivery expected 

7.00  All 
 

0 
 

0 

Basin A (routed to hillslope ~ 150 ft 
from stream) 

1.58  .02‐.05 (sand & 
coarse silt) 

0.1 
 

0.16 

Basin B (routed to hillslope > 200 ft 
from stream) 

3.52  .02‐.05 (sand & 
coarse silt) 

0 
 

0 

Basin G (routed to hillslope > 200 ft 
from stream) 

4.42  .02‐.05 (sand & 
coarse silt) 

0 
 

0 

Basin H (routed to hillslope ~ 25 ft 
from stream) 

1.32  .02‐.05 (sand & 
coarse silt) 

0.5 
 

0.66 

Total  18.9  1.50 
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Figure 1.  Pre‐Project sediment delivery estimate areas within 200 ft of streams. 
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Figure 2. Classification of post‐Project sediment source areas by delivery location 
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Watershed‐Scale Water Quality Impacts 
The estimated change in annual sediment yield of 0.9 t/yr is relatively small, and represents a significant 
reduction  relative  to vineyard development practices  in Napa County  through about 2009.   As noted 
above,  the  proposed  vineyard  ECP,  including  drainage  controls  and  supplementary  erosion  control 
practices,  reduces  sediment  delivery  rates  to  levels  that  are  well  below  acceptable  to  comply  with 
criteria established by the Napa River Sediment TMDL.  The impact of this increment of sediment change 
on  fish  habitat  can  be  more  directly  evaluated  in  the  context  anadromous  fish  habitat  nearest  the 
project site.   
 
The Napa Resource Conservation District provided current  information on anadromous  fish habitat  in 
the  form of  a map of  anadromous  fish habitat  for  the Napa River Watershed  (Appendix G).   Known 
habitat exists in the so‐called “Diamond Creek” watershed to a point about 1.5 miles upstream from its 
confluence with  the Napa River as  shown  in Figure 3.   Runoff  from  the project  site  to  this  identified 
habitat  is  delivered  via  an  unmapped  tributary  watershed  through  which  Diamond  Mountain  Road 
ascends.   This  tributary watershed has an area of about 1.2  square miles  (Figure 3).   The known  fish 
habitat is located about 1.4 miles north of and 1,200 vertical feet below the project site.   
 
The potential impact of the project on fish habitat is minimal.  Erosion control measures for the project 
prevent delivery of additional sand that could negatively impact spawning habitat.  Total sediment yield 
for the contributing watershed tributary (about 1.2 square miles) to the nearest known anadromous fish 
habitat estimated  from  the Napa River TMDL  is 1,790  t/yr, of which 340  t/yr  is estimated  to be  from 
anthropogenic sources2, (Appendix H).   Estimated sediment delivery from the project represents about 
0.05% of total sediment yield and about 0.26% of anthropogenic sediment yield.  The project site parcel, 
about  40  acres,  represents  about  5%  of  the watershed  area draining  to  the nearest point of  known 
anadromous fish habitat.        

                                                            
2 Napa River Watershed Sediment TMDL and Habitat Enhancement Plan, Staff Report, Jan. 30, 2007, p. 46‐47.  The 
project site is located in the Volcanic Ash Flows/Tuff upland terrain type.  Anthropogenic erosion is estimated to be 
19% of the total sediment yield in this terrain type.  
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Figure 3.  Watershed area including project site contributing to nearest known anadromous fish habitat.  

   

Project Site 

Known  Anadromous 
Fish Habitat 
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Monitoring Recommendations 
Two  types of post‐project monitoring are  recommended with  respect  to effectiveness of erosion and 
sedimentation  management  practices.    First,  periodic  observations  of  runoff  and  potential  erosion 
below  level flow spreaders and along vineyard block perimeters that deliver runoff to channels should 
be conducted by OEI to determine the character and extent of surface flows and to evaluate sediment 
delivery  to channels with  respect  to sediment grain sizes, source areas and quantity.   Second, annual 
estimates of sedimentation in sedimentation basins should be made based on measurements of depth,   
area, and grain size analysis of deposits.  The proposed monitoring would be conducted as an element of 
CALFIRE’s  THP/Conversion  monitoring  over  a  3  year  period.    Each  of  the  recommended  monitoring 
activities are described in greater detail below and in Appendix J.  

Runoff  
Runoff routed from the project site occurs primarily as dispersed flow from the edges of vineyard fields 
or from  level flow spreaders;  in rare runoff events, runoff could occur via broad weirs from detention 
ponds.  Appropriate energy dissipation at points of discharge is provided for in the ECP.  Flow spreaders 
are  distributed  on  planar/divergent  slopes  to  minimize  flow  concentration  and  associated  potential 
surface  erosion,  and  to  maximize  deposition  of  sediment.    Descriptions  of  hydrologic  and  erosion 
processes  associated with  optimal  routing  of  runoff  from  roads  indicate  that  in  the  absence  of  rills, 
gullies and channels, dispersed runoff is assumed to provide for deposition of sediment3.  Furthermore, 
the absence of channelized  flow  features  indicate  that  runoff  is not concentrating  to  the degree  that 
causes erosion of the soil surface.   

Based  on  the  foregoing,  surveys  of  the  ground  surface  adjacent  to  sources  of  runoff  should  be 
conducted to assess the performance of runoff control and dispersion measures with respect to erosion 
and sedimentation processes.  This monitoring also assures that unexpected erosion and sedimentation 
will be identified and controlled during the establishment of vineyard operation. 

Sedimentation  
Runoff detention basins originally developed to control runoff from the project site will also function as 
sedimentation basins.   Measurement of annual sediment deposition  rates and  the size distribution of 
sediment deposited  in these basins provide can be used to validate predictions  in the erosion analysis.  
Both  the predicted performance of sedimentation basins and  the vineyard erosion  rates predicted by 
USLE can be evaluated.  The primary purpose of this monitoring effort is to provide confirmation of the 
effectiveness of  sedimentation basins  in  capturing  sand‐size  sediment  and  the degree  to which  they 
retain sediment finer than sand.    

                                                            
3 California Department of  Fish  and Game, California  Salmonid  Stream Habitat Restoration Manual, Chapter X; 
relevant excerpts reproduced in Appendix I.  
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APPENDIX A 
 
Napa River  Sediment Reduction  and Habitat  Enhancement Plan,  San  Francisco Bay Regional Water 
Quality Control Board, Adopted September 15, 2009. 
 

http://www.swrcb.ca.gov/rwqcb2/water_issues/programs/TMDLs/napasediment/NapaSedBPA090909.pdf  
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APPENDIX B 
Napa Valley Vineyard Engineering USLE Calculations (14 pages) 
   



 

   

APPENDIX C 
 
Trso,  M.  (2003).  Erosion  &  Sedimentation  Assessment,  Robert  Mondavi  Property,  Napa  County, 
California.   Suscol Springs Vineyard Project‐ECP99‐323, Final Technical Report.   Prepared  for EDAW, 
Inc., San Francisco, CA.   



 

   

APPENDIX D 
 
Detention Pond Sedimentation Calculations 

 
 



 

   

 
APPENDIX E 
  
 

 
 
 
Data from Napa County Soil Survey for A horizon, upper 0‐8 inches of soil column.  
 
Points on graph  indicate data points; extentsion of size distribution for sediment 
diameter finer than 0.075 mm indicated by trendline with equation shown. 
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APPENDIX F (2 pages) 
 
 Post‐Project Sediment Delivery Calculation Table 

Layer  Area  Drains To 

Within 200 of a 
Mapped 
Stream? 

Post‐Project 
USLE Rate 
Tons/Acre  Tons / year 

A1  1.24  BasinA  yes  1.24  1.532 
A1  0.03  Hill  no  1.24  0.038 
A2  0.05  Hill  yes  0.85  0.045 
A2  0.06  Hill  yes  0.85  0.051 
A2  0.11  BasinA  yes  0.85  0.091 
A2  0.04  Hill  no  0.85  0.038 
A3  0.18  BasinA  yes  1  0.183 
A4  0.15  BasinA  yes  0.69  0.103 
A5  0.03  BasinA  yes  0.92  0.031 

A6  0.12  BasinA  yes  1.01  0.118 
A6  0.00  Hill  yes  1.01  0.002 
A7  0.16  Hill  Yes  1.29  0.209 
A7  0.00  Hill  NO  1.29  0.001 
B1  0.53  BasinB  No  1.45  0.775 
B2  0.05  BasinB  No  0.79  0.042 
B3  0.02  BasinB  No  0.64  0.016 
B4  0.23  BasinB  No  1.01  0.231 
B5  0.13  Hill  no  1.29  0.166 
B5  0.04  BasinB  no  1.29  0.048 
B5  0.01  Hill  no  1.29  0.008 
B5  0.02  Hill  yes  1.29  0.024 
C  0.27  Hill  no  1.45  0.398 

D  0.22  Hill  no  1.71  0.378 
E1  0.50  BasinB  no  1.72  0.858 
E1  0.14  Hill  yes  1.72  0.248 
E1  0.05  Hill  no  1.72  0.093 
E2  0.15  BasinB  no  1.65  0.248 
E2  0.11  BasinB  No  1.65  0.180 
E2  0.00  SpreaderD  No  1.65  0.005 
F1  0.42  BasinB  no  1.58  0.671 
F1  0.12  BasinG  yes  1.58  0.183 
F2  0.35  BasinB  no  1.3  0.449 
F2  0.07  BasinG  yes  1.3  0.087 
F3  0.49  SpreaderD  no  1.69  0.822 
G1  0.23  BasinG  yes  1.61  0.368 



 

   

Layer  Area  Drains To 

Within 200 of a 
Mapped 
Stream? 

Post‐Project 
USLE Rate 
Tons/Acre  Tons / year 

G2  0.36  BasinG  yes  1.48  0.529 
G3  0.49  Hill  no  1.53  0.754 
G3  0.58  BasinG  yes  1.53  0.880 
G3  0.08  SpreaderD  no  1.53  0.115 
G3  0.18  Hill  yes  1.53  0.279 
H1  0.31  BasinH  yes  1.56  0.488 
H1  0.02  Hill  yes  1.56  0.029 
H2  0.34  BasinH  yes  1.18  0.405 
H3  0.46  BasinH  yes  1.28  0.593 
H4  0.20  BasinH  yes  0.85  0.170 
H4  0.01  Hill  yes  0.85  0.010 
H5  0.09  BasinH  yes  0.75  0.066 
H5  0.02  Hill  yes  0.75  0.014 
H5  0.02  Hill  yes  0.75  0.015 
I1  0.73  BasinG  yes  0.33  0.241 
I2  0.33  BasinG  yes  1.73  0.567 
I3  0.21  BasinG  yes  1.72  0.357 
I4  0.14  BasinG  yes  1.08  0.149 
I5  0.08  BasinG  yes  0.88  0.071 
I6  0.08  BasinG  yes  0.81  0.066 
I6  0.01  Hill  yes  0.81  0.008 
I7  0.28  BasinG  yes  1.61  0.456 
I8  0.22  BasinG  yes  1.22  0.272 
I8  0.01  Hill  yes  1.22  0.018 
J  0.95  Hill  no  1.65  1.572 
J  0.12  BasinG  yes  1.65  0.197 
J  0.04  Hill  yes  1.65  0.067 

K1  0.40  Hill  no  1.63  0.660 
K2  0.17  Hill  no  1.48  0.254 
K3  0.10  Hill  no  1.82  0.191 
K4  0.72  Hill  no  1.64  1.175 
L  0.16  Hill  yes  1.61  0.255 
L  0.12  Hill  no  1.61  0.196 
L  0.10  Hill  no  1.61  0.154 

Total  14.47  Acres    
Total  
(Tons/ year)  20.012 

 
 
 



 

   

APPENDIX G   Anadromous Fish Habitat Distribution 
Note: Diamond Creek image clipped from map provided for Napa River at original 
scale 

 

 



 

   

APPENDIX H Napa River Sediment Reduction and Habitat Enhancement Plan 

Excerpts from Napa River TMDL Staff Report (2007), Table 5 (2 pages following) 
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Table 5. Sediment Supply from Upland Terrain Types (Continued) 

Site DA 
(km2) 

Time 
Period 

Key 
Process(es) 

Input 
Rate 

(t/km2/yr) 

Key 
Process(es) 

Input 
Rate 

(t/km2/yr) 

Key 
Processes 

Input 
Rate 

(t/km2/yr) 

Colluvial 
Bank 

Erosion, 
Gullies, 

and 
Landslides 

Input 
Rate 

(t/km2/yr) 

Colluvial 
Bank 

Erosion, 
Gullies, 

and 
Landslides 

A/T (1) 

Total 
Input 

Rate(2) 
(t/km2/yr) 

Land 
Uses/Disturbances 

Land Type: Volcanic Ash-Flows and Turf 

Kimball 
Canyon 
Dam 

7.8 1940–
2003 … … … … … … … … 494 to 

618 

Historical: 
logging/grazing; 
Present-day: low-
intensity land use, 
water supply 

Ritchie 
Creek 5.9 1994–

2004 

Colluvial 
bank 

erosion 
150 

Deep-
seated 

landslides 
670 

Channel 
incision 
and bank 
erosion 

85 905 0.09 913 

Historical logging; 
Present-day: 
protected 
parklands 

York 
Creek—
St. 
Helena 
Upper 
Dam 

5.9 1993–
2004 … … … … … … … … 570 

Historical logging; 
Present-day: low-
intensity roads, 
rural residential 
and vineyard 

    

Based on frequent 
occurrence of large 
deep landslides, we 
assume A/T in ash-
flow = mélange 

Median 556 0.19  
Average 520 0.19  

Range   494 to 
913 

 

N = 1  3 
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Table 5. Sediment Supply from Upland Terrain Types (Continued) 
Notes, Abbreviations, and Conventions. 
(1) A/T = ratio of anthropogenic (human-caused) to total sediment input to channels from colluvial bank erosion, gullies, and shallow landslides.  
(2) Total input rate = sum of all significant active processes that deliver sediment to channels. Typically estimated from measurement of reservoir sedimentation 
rate corrected to account for trap efficiency. 
Based on lack of large gravel bars or floodplains in upland channels, we assume that sediment input to the channel network is approximately equal to yield 
measured in reservoir. Conversions: area- 1.0 square kilometer = 247.1 acres = 0.39 square mile; sediment supply rates - 100 metric ton/square kilometer/yr. = 
286 English tons/square mile/yr. = 0.45 tons/acre. SLS: shallow landslides; values in (parentheses) represent estimated range for rate; BE: bank erosion; N = 
number of sites; st. dev.: standard deviation; graz. = grazing; vine. = vineyard; ds - downstream; LU - land use. Sheetwash sediment input to channels: erosion 
modeled using USLE equation, and sediment delivery ratio estimated by delineating area of convergent topography and examination of coarse lag deposits. 
Values in [brackets] are residuals, which are not measured, and instead estimated by conservation of mass, as difference between sedimentation rate and sum of 
measured inputs. Residuals are only estimated where all other significant process rates have been measured. Colluvial bank erosion rates derived from 
measurement of total channel length and mean bank height, assuming typical downslope velocity of 0.01 m/yr., and assuming soil bulk density equals 1.6 metric 
tons per cubic meter. We set reservoir trap efficiency equal to 75% in all reservoirs except Kimball, where we assume 90% trap efficiency because of continuous 
pond in a large reservoir, and 67% in upper York, where dam has filled with sediment. Reservoir sedimentation volumes and landslide and gully scar volumes 
converted to mass assuming bulk density of 1.6 metric tons per cubic meter. 
 
Input from Colluvial Bank Erosion, Gullies, and Landslides in Ash flows and Tuff. 
We only conducted one upland field surveys at a site underlain by the ash-flow and tuff. Therefore median rate of input from colluvial bank erosion, gullies, and 
shallow landslides is calculated as follows: Given the dominance of deep-seated landslides in ash-flow and tuff, we applied A/T value estimated for mélange and 
sheared serpentinite (A/T = 0.25). Although A/T value is higher than estimated at Ritchie Creek (A/T = 0.09), we hypothesize that human influences on sediment 
supply are lower in Ritchie Creek than most other areas underlain by ash-flow and tuff. Average rate of sediment input from colluvial bank erosion, gullies, and 
landslides for ash-flow and tuff is calculated using York Creek sedimentation data, and assuming fraction of total input from colluvial bank erosion, gullies, and 
shallow landslides, in York Creek, is the same as estimated in Ritchie Creek (91%). Therefore, median estimated rate of input from colluvial bank erosion, 
gullies, and shallow landslides = 570 x 0.91 = 520 t/km2/yr. 
 
 



 

   

APPENDIX I  

California Salmonid Stream Habitat Restoration Manual, Chapter X, Excerpts  

(6 pages following) 

Emphasis added (highlighted text) 

 

   



CALIFORNIA SALMONID STREAM 
HABITAT RESTORATION MANUAL 

 

 
UPSLOPE EROSION INVENTORY AND 
SEDIMENT CONTROL GUIDANCE X-6 March 2006 

To accurately identify upslope sediment sites and recommend effective and cost-effective 
treatments, restoration practitioners must have a clear understanding of the following:  

• How erosion processes operate and lead to sediment delivery to streams; 
• How land use affects erosion processes in predictable ways; 
• Which erosion processes are preventable and controllable, and which are not; 
• How the recommended erosion treatment will result in reduced sediment delivery to a 

stream. 
Surface Erosion 

Surface erosion results from raindrop impact and un-channeled water flowing over bare soil 
during and after rainstorms.  Exposed soil is a direct consequence of almost all land use activities.  
Anywhere there is bare soil there will be potential for surface erosion.  Runoff and surface 
erosion from bare soil areas depends on rainfall intensity and duration, the frequency of 
disturbance, the length of time exposed, soil type and grain size.  Often, surface erosion from bare 
soil areas diminishes after the first rain event, except on unsurfaced roads and other bare soil 
areas where disturbance and resultant surface erosion can become a chronic problem.   
 
Rates of surface erosion vary from watershed to watershed.  In some watersheds where mass 
wasting is relatively uncommon, but soil easily erodes, surface erosion can be the predominant 
sediment delivery process.  Surface erosion turns into sediment delivery when the runoff 
discharges into a stream channel, often through rills or small gullies.  The development of rills, 
defined as channels smaller than 1' x 1' in cross section, is included with surface erosion 
processes. 

Characteristics of Surface Erosion 
• Surface erosion is greatest in fine granular soils such as silt and sand.  Areas of 

decomposed granitic bedrock are particularly susceptible.  It is typically lowest in rocky 
or clay-rich soils. 

• Surface erosion is greatest in the first year after exposure and usually diminishes greatly 
thereafter unless the area is chronically disturbed as on unsurfaced roads. 

• Surface erosion moves and delivers mostly fine sediment such as clay, silt or fine sand. 
• Eroded sediment does not move long distances unless transported by rills, gullies or other 

concentrated flow channels such as road ditches or ruts. 
• Sediment delivery to a stream requires direct connection of bare soil areas with stream 

flow channels such as rills, gullies, and ditches. 
• Site-by-site, surface erosion volumes are often comparatively small, but cumulatively, 

over time, or over large watershed areas, volumes can be very large. 
 

Restoration and Protection Principles for Surface Erosion 
• Keep bare soil to an absolute minimum when conducting land use activities.  This is the 

single most effective method for preventing land use related surface erosion. 
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UPSLOPE EROSION INVENTORY AND 
SEDIMENT CONTROL GUIDANCE X-7 March 2006 

• Mulch or revegetate bare soil adjacent to stream channels, or other flow transport paths, to 
the break-in-slope near those areas.  Mulching is the single most effective and cost-
effective method for controlling surface erosion. 

• Keep runoff from bare soil areas well dispersed.  Dispersing runoff keeps sediment on-site 
and prevents sediment delivery to streams. 

• Direct any concentrated runoff from bare soil areas into natural buffers of vegetation or to 
gentler sloping areas where sediment can settle out. 

• Prevent rills by breaking large or long bare areas up into smaller patches that can be 
effectively drained before rills can develop. 

• Disconnect and disperse flow paths, including roadside ditches, which might otherwise 
deliver fine sediment to stream channels.  This prevents most sediment delivery. 

 
Fluvial Erosion 

Fluvial erosion includes gully erosion and stream bank erosion.  It occurs when concentrated 
flowing water scours and erodes soil along its path, whether it is within a natural stream channel, 
or on a previously un-channeled slope.  The amount of erosion that occurs is a combined function 
of the energy of the flowing water and resistance of the flow path to scour.  Thus, the greater the 
flow volume or flow velocity, the greater is the erosive power.  Similarly, the more erodible the 
soil type, the more soil loss will occur.  Fine grain granular soils like silt and sand are most likely 
to erode; and rocky soils and bedrock are the least likely to erode. 
 
Fluvial erosion can also be a chronic source of sediment, where gullies gradually increase in size 
or stream banks continue to erode, with routine runoff events.  However, most erosion and 
sediment delivery from fluvial processes occurs during episodic storm events.  The largest storm 
events usually trigger greatly increased fluvial erosion, as new gullies form and existing gullies 
enlarge.  Periods between episodic storm events are usually times of lower fluvial erosion rates. 
 
Fluvial erosion is usually a very efficient sediment delivery mechanism.  The larger a gully 
system, the more likely the eroded sediment will be delivered directly to a stream channel.  
Fluvial erosion rates can vary greatly between watersheds, depending on soil types, land use and 
land management practices. 
 
Fluvial erosion may be accelerated by land use activities that result in increased runoff, or allow 
runoff to concentrate and discharge onto hillslopes prone to erosion.  Fluvial erosion commonly 
occurs at gullies developed on hillslopes at culvert outlets, diverted streams, washed-out stream 
crossings, inboard ditches, and stream channels exposed to increased runoff. 
 
Stream crossings are common sites of gully erosion along road systems.  They commonly fail in 
the following ways: 

• Overtopping, which may occur when a culvert plugs, or its capacity is exceeded and water 
flows over the road; 

• Stream diverts when a culvert plugs or its capacity is exceeded, and the stream flow is 
diverted down the road, instead of over-topping the stream crossing fill; 
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UPSLOPE EROSION INVENTORY AND 
SEDIMENT CONTROL GUIDANCE X-34 March 2006 

Measuring and Estimating Future Erosion Volumes 
A critical step in conducting a sediment source inventory is the quantification of erosion and 
sediment delivery volumes.  Sediment delivery volumes and excavation volumes are the key 
variables needed for the computation of treatment cost-effectiveness and creating a watershed 
restoration plan.  Excavation volumes are important for the derivation of heavy equipment times 
and costs for restoration work. 

Surface Erosion Volumes 
It is difficult to estimate sediment delivery volumes from surface erosion processes, because 
different soils have markedly differing propensities for erosion, and because surface erosion is a 
chronic process that may occur every storm.  Use the following surface lowering rates (erosion 
rates in feet/year) to provide a gross estimate of erosion from bare soil areas: 

• Cutbanks and continually bare soil areas Low-0.01;  Moderate-0.03;  High-0.05 
• Native surfaced (unimproved, dirt) roads 0.03 
• Rock surfaced roads    0.02 

 
Any unusual circumstances, such as high amounts of runoff or the presence of highly erodible 
soils, such as sand, may increase the surface-lowering rate.  Use local site conditions and field 
evidence when assigning these rates.  Calculate chronic surface erosion volumes from persistently 
bare areas on an annual basis, assuming overall conditions and use patterns remain unchanged.  
Estimate sediment delivery volumes from surface erosion processes as follows: 

• Qs = [(A x E)/27] x T x D, where 
• Qs = sediment delivery (yds3) from surface erosion; 
• A = exposed area (ft2);  
• E = erosion or lowering rate (feet/year); 
• T = time (years); 
• D = delivery ratio (percent of erosion that is delivered to the stream). 

 
For example, estimate 10 years of sediment delivery from a 500-foot section of actively used, 
rock-surfaced, 18 feet wide insloped road; that is 10 feet high; with a 50% bare, moderately 
erodible cutbank; that drains to the inlet of a stream crossing with a culvert, as follows:  

• Road surface: A = 500' x 18' = 9,000 ft2 
   E = 0.02 ft/yr 

T = 10 years 
• Cutbank: A = (500' x 10') ft2 x 0.50 (only 50% of the cutbank is bare and eroding) 

   E = 0.03 ft/yr 
   T = 10 years 

• Qs = [((500 x 18) x 0.02)/27 + ((500 x 10x0.50) x 0.03)/27]  x 10 years  x 100% 
  = (6.7 + 2.8) yds3 x 10 years x 100% 
  = 95 yds3 (assumes 100% delivery from the contributing areas)
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This generalized methodology of estimating sediment delivery from road surfaces allows for an 
order-of-magnitude estimate of sediment delivery that is suitable for use in evaluating the cost-
effectiveness of proposed restoration work.  Modify assumptions and rates according to local 
conditions.  Sediment delivery rates for surface erosion can be variable.  If the area encompassed 
by the analysis is limited to that which drains directly into a stream channel, delivery rates of 
100% are reasonable. 

Fluvial Erosion Volumes 
Estimate future fluvial erosion volumes for the following: 

• The expansion of existing gullies (including culvert outfall erosion); 
• The creation of new gullies (usually from predicted stream diversions); 
• Stream crossing washouts; 
• Stream bank erosion. 

 
Existing Gullies 
Existing, active gullies can continue to enlarge by lengthening, widening and deepening until they 
become stable.  These final dimensions, and hence future erosion, involve estimating future 
increases in gully width and depth.  If flow conditions are unchanged, then the potential for future 
gully expansion can be inferred based on observed dimensions and behavior.  If the gully is no 
longer down cutting, most erosion will be limited to gradual bank retreat and collapse.  In this 
case, future erosion consists of vertical gully walls (side slopes) laying themselves back to a 
stable slope angle of about 1:1.  If the gully still exhibits potential for future down cutting, then 
estimate how much deeper the gully will get over the length of gully.  The gully will still be 
assumed to eventually develop 1:1 side slopes, and the amount of additional down cutting can be 
quantified as a rectangle (i.e., length x width x depth). 
 
New or Future Gullies 
In cases where it is predicted that a new gully will form, such as from a predicted stream 
diversion, then gully dimensions and lengths must be estimated from analogous sites nearby, or 
from thoughtful and well documented assumptions.  Estimating future gully erosion is very 
difficult because the future path of the gully is hard to predict, gully erosion rates are generally 
unknown and variations in soil depth and erodibility, which control gully volumes, vary greatly.  
Estimates of gully erosion must be reasonable compared to similar documented sites nearby or in 
comparable areas.  Delivery rates are typically high (75% - 100%) for gullies formed by stream 
diversions, but the figure should be supported by site observations and conditions. 
 
Stream Crossings 
Measure stream crossing fills to determine washout volumes, excavation volumes, and equipment 
times needed to perform various upgrading or decommissioning tasks.  Crossing geometries are 
complex; therefore, estimating the volume of fill material contained in stream crossings requires a 
systematic approach and technique.  There are three acceptable methods:   

• Using field measurements, determine average dimensions and multiply width, depth and 
length to estimate volume (divide ft3 by 27 to get yds3); 

• Taking systematic field measurements, use equations of plain geometry and end-area 
computations to calculate crossing volumes; 
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Costs 
Of all the factors controlling cost-effectiveness, cost factors are the most amenable to 
manipulation.  Controls on restoration costs include many obvious factors and some more subtle 
elements.  These include:  

• Goals and objectives of the restoration:  goals and objectives establish the level of effort 
that will be undertaken, and ultimately control cost-effectiveness; 

• Hourly equipment rental or contract rates:  all else equal, the higher the rental rate, the 
lower will be the cost-effectiveness of the resultant restoration work;  

• Choice of heavy equipment types and sizes; 
• Skill and experience of the equipment operator; 
• The magnitude of indirect costs, such as administration, contracting, overhead, profit, 

supplies and other indirect expenses that diminish cost-effectiveness;  
• A large influence on treatment cost-effectiveness can result from incorrect identification 

of the problem, incorrectly estimating potential sediment delivery volumes, and/or 
recommending inappropriate or ineffective treatments; 

• The design standards of the treatment:  culvert sizing and excavation geometry (side slope 
steepness for decommissioned crossings have a substantial influence on restoration costs - 
the higher the standard, the higher the cost); 

• The method of contracting including fixed price, hourly rental, or cost-plus.  There is 
often a significant difference between total restoration project costs under fixed price 
(minimum bid) contracting and hourly equipment rental; the former frequently being more 
costly;  

• Road reopening and other mobilization costs:  these include the costs of clearing and 
opening access on abandoned roads and for hauling equipment to or within the project 
area.  The higher these indirect expenses are, the greater their negative effect on cost-
effectiveness; 

• Choice of specific treatments used to prevent or control erosion:  even if a number of 
methods are equally effective at preventing or controlling sediment delivery, the more 
costly approaches will be less cost-effective;  

• Secondary treatments:  if secondary erosion control treatments (e.g., check dams, rock 
armor or other hand labor treatments) are recommended, primary project cost-
effectiveness will diminish because these treatments are typically expensive compared to 
the amount of sediment prevented from delivery to a stream channel (Weaver and 
Sonnevil 1984). 

 
Sediment Delivery Estimates 
Variables that affect estimated sediment delivery and project cost-effectiveness include the 
interpretation of a potential site, the inventory methods, assumptions, and measurement accuracy 
reported and used.  Inflated sediment delivery volumes exaggerate the sediment savings and cost-
effectiveness.  Similarly, if the volume of future delivery is understated, then the project will not 
look as cost-effective as it might actually be.  Achieve controls on sediment delivery estimates 
using appropriate: 
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• Volume calculation methods (assumptions and methods for calculating or estimating 
potential failure volumes for landslides, and potential erosion volumes for stream 
crossings, gullying and surface erosion).  Volume calculations should be repeatable and 
sufficiently accurate; 

• Sediment delivery estimates (methods and assumptions for determining the delivery ratio 
for potential landslides, fluvial erosion and surface erosion processes); 

• Sediment loss assumptions (assumptions made about how much erosion and sediment 
delivery would actually occur at a site before the problem was corrected); 

• Erosion rate and amortization assumptions (assumptions made about the rate of erosion 
and the duration over which erosion and sediment delivery is calculated, especially for 
large landslides, gullying, stream crossing washouts, bank erosion and surface erosion).  

 
Treatment Effectiveness 
The effectiveness of erosion prevention and erosion control measures has a significant influence 
on sediment delivery to stream channels from inventoried sites.  Certain techniques are nearly 
100% effective at preventing sediment delivery (such as completely excavating a potentially 
unstable fillslope).  Others are partially effective (e.g., disconnecting road surface runoff from 
stream channels to cut off road drainage and prevent fine sediment delivery).  Measure treatment 
effectiveness by the volume of sediment prevented from delivery to a stream, not on the amount 
of dirt moved by heavy equipment or by the volume of soil erosion that is controlled or 
prevented.  Treatment effectiveness varies according to the process and the erosion prevention 
technique that is applied. 
 
Surface Erosion 
Surface erosion processes are sometimes controllable and preventable (through the application of 
mulching and seeding).  More importantly, controlling sediment delivery from surface erosion 
sites is usually highly effective (through diversion and dispersion of runoff). 
 
Fluvial Erosion 
A number of cost-effective treatments can effectively prevent most gullies.  For example, 
dewatering existing gullies can be nearly 100% effective in preventing continued erosion and 
sediment delivery.  Gully control is less effective and more costly than gully prevention, and 
preventing sediment delivery from an eroding gully is very difficult. 
 
Landslides 
Landslide size and accessibility influence treatment cost-effectiveness.  Streamside landslides, 
non-road landslides (i.e., poor access) and large landslides have low treatment cost-effectiveness 
and are very difficult to treat.  Treating small potential landslides or excavating a large proportion 
of the material on larger landslides can result in a high level of effectiveness. 
 

Evaluating Treatment Priorities 
Evaluate treatment priorities by considering factors and conditions associated with each potential 
sediment delivery site: 

• Delivery volume - the expected volume of sediment to be delivered to streams; 
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APPENDIX J‐Recommended Monitoring Plans (4 pages) 

Runoff Monitoring 

Overview 
The following Runoff Monitoring Plan shall be implemented by the project applicant for the review and 
approval of CALFIRE and the Napa County Conservation, Development and Planning Department (Napa 
CDP).    This  monitoring  plan  may  also  be  coordinated  with  Regional  Water  Quality  Control  Board 
requirements for Report of Waste Discharge or Waiver compliance under development at this time.  
 
This  post‐construction  monitoring  plan  is  intended  for  implementation  during  the  first  three  winter 
runoff seasons after project construction.   This monitoring plan shall be  implemented for areas where 
site preparation has occurred  in  the prior construction season,  including soil preparation, grading and 
drainage  installation.    The  first‐year  post‐construction  monitoring  requirement  is  fulfilled  if  the 
monitoring period  follows all grading and drainage work, regardless of whether vineyard planting and 
cover crops have been established.   
 
The  ECP  implemented  for  the project  site,  in  combination with  the  Jasud  Estate Vineyard Hydrology 
Analysis and Erosion and Sedimentation Analysis, will provide the context  in which runoff, erosion and 
sedimentation  monitoring  is  conducted.    These  documents  contain  project  site  and  geographic 
references  for  monitoring  purposes,  and  maps,  tables  and  quantitative  information  for  monitoring 
should be obtained from these documents. 
 
The runoff monitoring plan has two components:   
1. Annual  field  inspections,  including one mid‐winter  inspection  triggered by  rainfall events  and 

one additional inspection between April 1 and April 15. 
2. Response and reporting. 
 
The specific objectives of field inspections are to observe runoff conditions and potential erosion below 
level flow spreaders and along vineyard block perimeters that deliver runoff to channels.  The character 
of runoff processes, the extent of surface flows, and estimates of the quantity and grain size distribution 
of sediment delivered to streams (if any), should be observed and documented.   
 
The monitoring report will consist of a descriptive cover letter, a tabular summary of observations, and a 
map(s) of  the project areas  focused on  the project site perimeter where eroded sediment and  runoff 
would be delivered from source areas. 
 

Field Inspections 
On‐site inspections of portions of the project area subject to monitoring will occur in response to rainfall 
events as specified here.  ECP requirements typically include complete installation of winter erosion 
control measures between October 1 and October 15.  Rainfall reported by the gage St. Helena 4WSW 
(station ID SH4) located on the ridge west of St. Helena near the Sonoma/Napa County line will be used 
to determine the timing of field inspections.  Real time data from this rain gage can be accessed via the 
internet from either of the following URL:  http://cdec.water.ca.gov/ and querying station name “SH4”. 



 

   

The  mid‐winter  field  inspection  is  intended  to  occur  after  a  relatively  heavy  rainfall  event  that  is 
expected to have generated sufficient runoff to fill detention basins and cause runoff to level spreaders 
connected to basin outfalls.  The mid‐winter inspection should occur within two days following 1 inch of 
rainfall  in  a  24  hour  period  after  cumulative  seasonal  rainfall  of  12  inches  has  occurred.    Based  on 
rainfall  records  for  St. Helena  4WSW  for  the  14‐year  period  1997‐2010,  an  average  of  >  15  days  of 
rainfall of 1 inch or more occur annually.   The final annual inspection would occur between April 1 and 
April 15 after the majority of winter storms and runoff have occurred.     

It  is  expected  that  any  significant  erosion  problems  will  have  developed,  been  identified,  and  been 
addressed by the property owner within the first few substantial rainstorms, and that there would be a 
diminishing likelihood of identification of new problems after the first year inspections.  After a total of 
six  inspections  have  been  performed  over  three  years  according  to  the  protocol  above,  subsequent 
inspections are optional and may be performed at the discretion of the property owner.   

The monitoring report for each field inspection should contain the following minimum information: 

• Observation  date,  time,  weather  conditions,  precipitation  event  or  other  circumstances  requiring 
inspection,  observers  name  and  contact  information,  name  and  contact  information  for  project 
personnel responsible for maintenance and repair of erosion control measures. 
• A map developed for the monitoring program with cross‐references between areas identified on ECP 
and Hydrology/Erosion Analysis.  
• Field assessment of erosion control measures as adequate or requiring additional controls or repairs. 
• Measurements or quantitative estimates of volume of eroded and deposited material, referenced to 
a location, and assessment of whether sediment was delivered to a watercourse.   
 

Response and Reporting 
The  field  inspector  will  provide  advance  notice  of  inspections  to  the  property  owner  or  designated 
responsible  project  personnel  to  facilitate  immediate  response  should  it  be  necessary.    If  the  field 
inspection  identifies  any  locations  requiring  immediate  attention  to  repair or expand erosion  control 
measures, the  inspector shall contact responsible project personnel as soon as possible.   A copy of the 
inspection summary will be provided to responsible project personnel via facsimile or e‐mail for review 
within 24 hours of the  inspection.   The property owner or designated project personnel will provide a 
written  summary  of  any  erosion  control  measures  implemented  in  response  to  the  field  inspection 
within five calendar days of receipt of the inspection report.   

A  summary  report  for  each winter monitoring  season,  including  copies of  inspection  reports, will be 
submitted not later than July 1 to CALFIRE and Napa CDP.  

   



 

   

Sedimentation Basin Monitoring                    

Overview 
The  following Sedimentation Basin Monitoring Plan shall be  implemented by  the project applicant  for 
the review and approval of CALFIRE and Napa CDP.    This monitoring plan may also be coordinated with 
Regional  Water  Quality  Control  Board  requirements  for  Report  of  Waste  Discharge  or  Waiver 
compliance under development at this time.  
 
This monitoring plan is motivated by findings of the Erosion Analysis indicating the potential magnitude 
of delivery of sediment from the project site in excess of pre‐project conditions (approximately 0.9 t/yr 
with minimal quantities of  sand).   The objective of  the monitoring plan  is  to observe  and document 
sedimentation,  if any,  in runoff detention/sedimentation basins receiving runoff from project vineyard 
fields.   The performance of  sedimentation basins will be monitored  to provide estimates of vineyard 
field erosion and sedimentation basin trapping efficiency.  These measurements are warranted because 
they  could  lead  to  revisions  of  estimated  vineyard  field  erosion  and  potential  sediment  delivery  to 
streams. 

This  post‐construction  monitoring  plan  is  intended  for  implementation  during  the  first  three  winter 
runoff seasons after project construction.   This monitoring plan shall be  implemented for areas where 
site preparation has occurred  in  the prior construction season,  including soil preparation, grading and 
drainage installation, necessarily including flow detention and sedimentation basins.  The first‐year post‐
construction monitoring requirement is fulfilled if the monitoring period follows all grading and drainage 
work, regardless of whether vineyard planting and cover crops have been established.   
 
The  ECP  implemented  for  the project  site,  in  combination with  the  Jasud  Estate Vineyard Hydrology 
Analysis and Erosion and Sedimentation Analysis, will provide the context  in which runoff, erosion and 
sedimentation  monitoring  is  conducted.    These  documents  contain  project  site  and  geographic 
references  for  monitoring  purposes,  and  maps,  tables  and  quantitative  information  for  monitoring 
should be obtained from these documents. 
 
The runoff monitoring plan has two components:   

1. Annual data gathering between May 1 and June 1. 
2. Reporting. 

 
The monitoring report will consist of a descriptive cover letter, a tabular summary of observations, and a 
map(s) of the project areas focused on the four project sedimentation basins.   
 
Annual Surveys of Selected Sedimentation Basins 
This annual survey would estimate the volume of accumulated sediment and the grain size distribution 
of accumulated sediment in each of the four sedimentation basins at the project site.  By comparison to 
grain size distribution of the vineyard soils, the deposited sediment size distribution and volume can be 
used to estimate the erosion rate of the vineyard fields and the sedimentation basin trapping efficiency 
(see  Reid  and Dunne,  1996,  Rapid  Evaluation  of  Sediment  Budgets,  p.  49).    The  initial  action  in  the 
monitoring plan would be collection of representative soil samples for grain size analysis for each of the 
contributing drainage areas  for  sedimentation basins.   The monitoring would be comprised of annual 
measurements  of  depth  of  accumulated  sediment  in  selected  basins  and  collection  of  samples  of 
accumulated  sediment  for grain  size analysis.   Data analysis would  include  comparison of pre‐project 
estimates of vineyard erosion rates and sediment trapping efficiency to measured rates and efficiency.   



 

   

 

After  three monitoring seasons with data collection and analysis, subsequent  inspections are optional 
and may be performed at the discretion of the property owner.   

The monitoring report for each field inspection should contain the following minimum information: 

• Observation date, time, total seasonal rainfall for the preceding winter, observers name and contact 
information,  name  and  contact  information  for  project  personnel  responsible  for  maintenance  and 
repair of erosion control measures. 
• A map developed for the monitoring program with cross‐references between areas identified on ECP 
and Hydrology/Erosion Analysis.  
• Observations  of  deposition  in  each  sedimentation  basin,  including  measured  depths  of  sediment 
deposits,  observation  locations,  and  sample  collection  points  shown  on  an  as‐built  diagram  of  the 
sediment basin.  
• Grain size analyses of sediment samples and quantitative estimates of total deposit volume by basin 
and sediment size class distribution (proportions of clay, silt and sand).   
• Analysis of vineyard field erosion rate and sediment trapping efficiency.   
 

Response and Reporting 
The  field  inspector  will  provide  advance  notice  of  field  data  collection  to  the  property  owner  or 
designated responsible project personnel.   

A  summary  report  for  each winter monitoring  season,  including  copies of  inspection  reports, will be 
submitted not later than July 1 to CALFIRE and Napa CDP.  
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Introduction 
This report assesses potential sediment savings at proposed road erosion mitigation sites 
(road sites) in association with the Jasud Estate LLC timber harvest and vineyard conversion 
plan (the Project).  The road sites are within the project parcel, but outside the project 
footprint.  The expectation is that increased sediment yield associated with the Project will 
be offset by sediment savings from upgrades to existing non‐project roads. 

Road Erosion Mitigation Sites 
Proposed road sites consist of two 500 ft segments of existing road located on the project 
parcels, but outside the project footprint (Figure 1).  Identified road sites are within the 200 
ft sediment delivery envelope surrounding a Class III stream channel.  Erosion within or 
sediment delivery to this envelope is considered sediment delivery to the stream for 
purposes of evaluating Project erosion; the same criterion is applied for this assessment.  
Evidence of erosion of cut slopes, road tread and, to a lesser extent, fill slopes, on these 
road segments were observed in the field, and sediment delivery paths along the road were 
identified.  Road dimensions and characteristics of the road surface were noted.   
 
Road Site A is a 500 ft length of road located near the northern edge of the project property 
and comprises the entry drive to the property and is heavily traveled.  The bed width ranges 
from about 13 to 22 ft with the widest section nearest to the stream crossing.  Some rills are 
present on the road bed.  The cut slope ranged in form from a 200 ft section of rocked wall 
on the eastern end to a 5 to 10 ft. tall cut into native soil and rock.  Typical cut‐slope height 
is about 5 ft.  Indication of erosion was observed along the cut slopes including erosion 
pedestals and exposed soil. 
 
Road Site B is a 500 ft length of road located near the center of the Project property with a 
moderate grade.  The bed width ranges from about 10 to 13 ft.  Significant ruts and rills are 
present on the road bed.  The cut slope consists of native soil and rock with a height 
between 2 and 4 ft.  The southwest portion of Road Site B is outside the 200 ft buffer of a 
stream channel, but is included because drainage of the road routes water along the road 
surface and ditch to the stream located to the west. 

Erosion Rate  
Sediment erosion and delivery from the road sites is estimated using methods described in 
Methods for Estimating Rates and Sizes of Sediment Input to Channels, and Spawning 
Gravel Permeability, the support document to the Napa River Watershed Sediment TMDL 
And Habitat Enhancement Plan (Napolitano 2006).  The support document states in Section 
1.5.3  that: “[S]urface erosion processes ‐ active on cut banks and inboard ditches of all 
roads, and the surfaces of dirt roads ‐ were estimated assuming an average annual lower 
rate of 0.6 cm (one‐quarter inch) per year over an 8‐foot wide strip that includes cut banks 
and inboard ditches along paved roads, and a 25‐foot wide strip that includes cut banks, 
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inboard, ditches, and the road surface along dirt roads.”  The TMDL analysis assumed soil 
density of 1.6 metric tons per cubic meter.  
 
The combined strip comprising the bed and cut bank for Road Site A and Road Site B is has a 
typical width of about 20 ft.  Using the sediment erosion rate described in the support 
document the two road sites have an existing sediment erosion rate of about 7.7 short tons.   
 

 
 
 
Figure 1:  Location of Road Mitigation Sites. 
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Proposed Treatment 
Treatments to the project road site are proposed to limit erosion to the extent possible.   
For these sites, installation of a lift of base rock (recommended depth 0.5 ft) on the road 
bed is recommended.  Cut‐slopes should be treated to reduce rain‐splash erosion, which 
could be accomplished by use of vegetation, erosion control fabrics, rock retaining walls, or 
some combination of these treatments to create 80% soil cover (this could include naturally 
occurring native rock outcropping in road cuts which are locally significant in Segment  A).   
Final specifications for treatments should be determined by Napa Valley Vineyard 
Engineering.  

Sediment Savings 
The proposed treatments at the road sites are expected to reduce erosion significantly.  
These treatments would reduce the current road erosion rate by about 80% based on 
methods described in the Washington DNR Watershed Analysis Manual (1997) (see 
attachment, 2 pages).  The resulting sediment savings are about 6.2 t/yr (0.8 x 7.7 t/yr).   

Conclusion 
The proposed mitigation offsets the increase in sediment delivery determined for Project 
conditions (0.9 t/yr), and creates a net reduction in sediment delivery of about 5.3 t/yr.  
 
 
 
 
Napolitano, M. (2006). Methods for Estimating Rates and Sizes of Sediment Input to 
Channels and Spawning Gravel Permeability. San Francisco, San Francisco Bay Water Quality 
Control Board: 13. 
  
Washington Forest Practices Board (2011) Standard Methodology for Conducting 
Watershed Analysis, Version 5.0. Washington Department of Natural Resources, May, 2011.  
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Project Title 
Jasud Estate Vineyards 
 

Lead Agency  
California Department to Forestry and Fire Protection (Cal Fire) 
 
Responsible Agency potentially tiering their approvals to the certified EIR 
Napa County 
Agricultural Commissioner  
Air Pollution Control District (Burn Permits) 
Regional Water Quality Control Board (SWPPP/NPDES) 

 
Lead Agency Contact 

Dennis Hall 
Cal Fire 
P. O. Box 944246 
Sacramento, CA 94244-2460 
Phone: (916) 657-0300 
Email address: dennis.hall@fire.ca.gov  

 
Application 

The project proposes a conversion of approx 15 acres of timberland to vineyard. The permitting process will 
include a Timberland Conversion Permit (TCP) and Timber Harvesting Plan (THP) approved by CAL FIRE and 
an Erosion Control Plan (ECP) approved by Napa County.  The TCP and THP are being prepared by 
Environmental Resource Management for the Cal Fire, the ECP by Napa Valley Vineyard Engineering for the 
Napa County.  An Environmental Impact Report is being prepared under Cal Fire direction by Analytical 
Environmental Services.  Other specialized reports are being done by private consultants, see the list below. 

 
Applicant 

Jasud Estate LLC 
2087 Diamond Mountain Road 
Calistoga, CA 94515 
Contact Person 
Ketan Mody 
Cell:  (678) 517-8664 
Email address:  ketanmody@mac.com    

 
Project Location  

County - Napa County, see project area map Appendix A page 1.1  
Vicinity within county - Western portion of Napa County 
Nearest city or community - +/- 2 miles south of the town of Calistoga, CA 
Cross Streets - Diamond Mountain Road and Hwy 29 
Named/unnamed access routes - Private drive to Diamond Mtn Road. 
Physical address - 2087 Diamond Mountain Road 
Assessor’s Parcel Number - APN 020-300-005 
Township, Range & Section - T8N, R6W, SW ¼, NW ¼ Section 18 
Base - Mount Diablo  
USGS quadrangle map and date - Calistoga 1999 
Highways - Hwy 29 
Airport - None 
Railroads - None 
Schools - St Helena Unified School District 
Waterways - Unknown tributary of the Napa River, Locally known as 

Kortum Creek   

mailto:dennis.hall@fire.ca.gov
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Executive Summary 
The proposed project is located +/- 2 miles South of the town of Calistoga in Napa Valley.  The Jasud Estates 
Erosion Control Plan (ECP), Timber Harvest Plan (THP) and Timber Conversion Plan (TCP) will convert +/- 14 
acres (of a 38 acre property) from forest, grass and brush to a vineyard.  A botanical study, biological study, 
geological study, hydrological study and archaeological study have been prepared for the ECP, THP and TCP.  An 
Environmental Impact Report uses these studies to mitigate or reduce impacts to environmentally sensitive 
receptors.  The ECP has been submitted to Napa County, the THP and TCP will be submitted to the California 
Department of Forestry (Cal Fire).  Cal Fire will act as the lead agency for this project.   
 
Preconsultation meetings have been held with all participating agencies. Input and concerns, received to date, from 
the public, local and state agencies have been addressed and mitigations proposed.   
 
Potentially significant effects will be reduced to a level of less than significant through the application of the County 
ordinances, forest practice rules and mitigation measures applied by this project.  An Environmental Checklist and 
subsequent Environmental Impact Report has been developed for the project by Analytical Environmental Systems 
(AES).   
 
Status of application 

 
Preconsultation Summer 2010
ECP application submitted to Napa County October 2010
Timber Harvest Plan submitted August 2011
Timberland Conversion Plan submitted October 2010
THP accepted for filing 
First Review Team Response 
Pre Harvest Inspection 
CDF PHI response 
CDF&G response 
Response to PHI inspection agency comments and recommendations 
Napa County RCD, approval as technically adequate for erosion and sediment August 19 2011
Acceptance of Second Review Team recommendations 
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Appendix Index, applies to all documents unless otherwise noted 
 

 Page # Appendix Author 
 a Project Title  
 b Executive Summary  
 c Appendix Index  
 d Consultant list  

A 1 Maps and Figures Scott R. Butler 
B 2 Napa County ECP Application Scott R. Butler 
C 3 Erosion Control Plan Napa Valley Vineyard Engineering 
D 4 Timber Harvest Plan Scott R. Butler 
E 5 Timberland Conversion Plan Scott R. Butler 
F 6 Biological Assessments              Daniel Kjeldsen 
G 7 Geological Report  Lou Gilpin 
H 8 Peak Flow Analysis 1 Matt O’Connor 
I 9 Vineyard Erosion Analysis 2 Matt O’Connor 
J 10 Water Balance Assessment 3 Matt O’Connor 
K 11 Road Mitigation Report 4 Matt O’Connor 
L 12 Archaeological Report Tom Origer 
M 13 Confidential Archaeological Addendum Tom Origer 
N 14 Sudden Oak Death Scott R. Butler 
O 15 Soils NRCS  NRCS 
P 16 Napa County RCD adequate for erosion and sediment Dave Steiner 
Q 17 Phase 1 Water Feasibility Analysis Scott R. Butler 
R 18 Erosion Hazard Rating Scott R. Butler 
S 19 Sustainable Pest Management Plan Ketan Mody 
T 20 Air Quality Notification Scott R. Butler 
U 21 Analysis of Timber Conversion Impact Scott R. Butler 
V 22 APN maps and documentation Scott R. Butler 
W 23 Photos of the project area  
X 24 Letters from and Responses to Public Input  
Y 25 Alternative Analysis Analytical Environmental Services 
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Environmental Resource Management  Jasud Estate Vineyards 
CONSULTANT LIST Archaeologist 

Tom Origer & Associates  
Landowner-Applicant  Archaeology/Historical Research 

P.O. Box 1531  Jasud Estate LLC 
Tom Origer 2087 Diamond Mountain Road 
Rohnert Park, California, 94927. Calistoga, CA 94515 

Ketan Mody Office (707) 584-8200,   Fax (707) 584-8300. 
Email address:  origer@origer.comCell:  (678) 517-8664 
 Email address:  ketanmody@mac.com  
Geologist  

CEQA Consultant Gilpin Geosciences, Inc. 
Analytical Environmental Services 3228 Silverado Trail  
1801 7th Street, Ste 100 St. Helena, CA 94574 

Lou M. Gilpin Sacramento, CA 95811 
Jessica Griggs Office & fax: (707) 251-8543 
Pete Bontadelli Cell:  (707) 245-9986 

Email address:  lmgilpin@earthlink.net  Office: (916) 447-3479 
 Email address: jgriggs@analyticalcorp.com
              pbontadelli@analyticalcorp.com   

  
Civil Engineer  

 Napa Valley Vineyard Engineering, INC. 
 176 Main St Ste B 
AGENCIES INVOLVED Saint Helena, CA 

Drew Aspegren  
Napa County Resource Conservation District Office:  (707) 963-4927 

Cell:  (707) 287-7700 Dave Steiner 
Email address:  napavve@aol.com Office:  (707) 252-4188 ext 107 

Email:  dave@naparcd.org   
Registered Professional Forester  

Napa County Planning Environmental Resource Management 
889 hwy 20-26 Brian Bordona 
Ontario, OR 97914 Office:  (707) 259-5935 
Scott R. Butler Email address:  brian.bordona@countyofnapa.org  
Office & Cell:  (707) 468-8466  

California Department of Forestry, Sacramento Home:  (541) 823-0066,  Fax (707) 220-0111 
Email address: scott.butler@sbcglobal.net  Dennis Hall 

Office:  (916) 657-0300  
Hydrologist Email:  allen.robertson@fire.ca.gov  
O’Connor Environmental  

California Department of Forestry, Santa Rosa P. O. Box 794  
Healdsburg, CA  Kim Sone 
Matt O’Connor Office:  (707) 576-2344 
Office:  (707) 431-2810 Cell:  (707) 889 4217 
Email address:  matto@oe-i.com  Email:  kim.sone@fire.ca.gov   
  
Botanist & Biologist California Department of Fish & Game 
Kjeldsen Biological Consulting Stephanie Buss 
923 St. Helena Ave Office:  (707) 944-5502 
Santa Rosa, CA 95404 Email:  sbuss@dfg.ca.gov    
Daniel Kjeldsen  

California Department of Mines and Geology Office:  (707) 544-3091 
Email:  kjeldsen@sonic.net  Michael Huyette  

Office:  (707) 576-2275  
 Email:  michael.huyette@fire.ca.gov
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COUNTY HOME LIVING IN NAPA DOING BUSINESS VISITING NAPA GOVERNMENT

Menu

- GIS Home
- GIS Data
- News & Info
- Resources
- Mapping Applications

Parcel: 020300005000  2087    DIAMOND MOUNTAIN RD CST 

New Search
Disclaimer

Select tool and click location on map to activate.
Zoom In Zoom Out Pan Identify

Print
Help

Legend

Environmental Data
Flood Zone: Parcel not in FEMA Flood Zone.
GW Ordinance: Parcel not in Groundwater Deficient Area

CalWater Watershed:

Hydrologic Region: San Francisco Bay
Hydrologic Unit: San Pablo
Hydrologic Area: Napa River
Hydrologic Sub-Area: Napa River
Super Planning Watershed: Old Faithful
Geyser
Planning Watershed: Simmons Canyon

Local Drainage: Kortum Canyon Creek
Soil Type: Aiken loam, 30 to 50 percent slopes

Aiken loam, 2 to 15 percent slopes
CalVeg: NX

HG
Contours: Click on link to display Contours
Archaeology: Archaeological sites found.
Faults: No faults found.
Spotted Owls: Spotted Owls found.
Special Plants: No Special Plants found.
Landslides: No landslides found.
Alquist Priolo Faults: No Alquist Priolo Faults found.
Fire Hazard Severity: Very High Fire Hazard Severity (SRA).

Parcel Information Summary http://gis.napa.ca.gov/prcl_smry/prcl_info.asp?parcel=020300005000&pr...

1 of 2 7/24/2011 7:05 PM
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Compliance with Chapter 7 A of the
California Building Code is required for new
construction.

Boundary & Jurisdiction Data
Township & Range: T08N-R06W18
USGS Topo Quad: Calistoga

Imagery:
DOQQ: calistoga_sw.lan
DRG: o38122e5.tif
2002 DTM & Ortho Tile: j02
2007 DTM & Ortho Tile: H04-18

Supervisor District: District 3 - Diane Dillon
School District: St. Helena Unified
Fire Jurisdiction: Napa County Fire - structure fires, CalFire -

wildland fires
County Zoning: AW
Projected Township &
Range: M08N06W18

Official Site of the County of Napa, California
©1996, 2003, County of Napa

Parcel Information Summary http://gis.napa.ca.gov/prcl_smry/prcl_info.asp?parcel=020300005000&pr...

2 of 2 7/24/2011 7:05 PM
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Property in back ground, Napa Valley in foreground, looking westerly. 

 

  
Property in foreground, City of Calistoga in back ground, looking easterly. 

Project Location 

Project Location 
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COUNTY OF NAPA    

CONSERVATION, DEVELOPMENT AND PLANNING DEPARTMENT 
 
 

 APPLICATION PACKET 
 

For 
 

Structure/Road/Driveway (ECPS), General Land Clearing (ECPS) & 
 Agricultural (ECPA) Projects 

 
Section 18.108.070 of the Napa County Zoning Ordinance requires that prior to 
commencement of a project involving grading, earthmoving, or land disturbance of any 
kind on slopes greater than 5% an erosion control plan must be prepared by a qualified 
professional and approved by the County UNLESS Standard Erosion Control Measures 
are permitted to be installed (structures on slopes less than 15% (see Standard Erosion 
Control Measures Information Packet) or the project is specifically exempt from review 
under Sections 18.108.070(A) or 18.108.050 of the Napa Co Code.  
This packet is provided to assist you with the process of preparing the necessary erosion 
control plan and obtaining the County approval required.  It contains a: 
• Checklist for a Complete Application 
• Basic Application Form 
• Supplemental Information Sheet 
• Environmental Supplemental Information Sheet 
• Erosion Control Plan Contents 
• Slope Determination Methodologies for:   

Structures, Roads & Driveways 
Agriculture & General Land Clearing 

• Review Procedures for: 
Structures, Roads & Driveways 
Agriculture & General Land Clearing 

 
The intake planner will determine the processing fee(s) due at the pre-application submittal 
meeting required.  

EROSION CONTROL PLAN (ECP) REVIEW 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

PRE-SUBMITTAL REQUIREMENTS 
Effective January 1, 2001 you must, prior to the submission of your application 
packet, schedule and attend a Pre-submittal Application Review Meeting.  The 
purpose of this meeting is to review your submittal to assure it is not obviously 
incomplete for processing.  Appointments are scheduled ON Mondays between 
2:00 & 4:00 PM.  Please call the Planning Department Clerical Division by noon on 
the prior Friday to obtain an appointment.  You must submit the required USGS 
Location Map (ie, Item 4 on the Checklist) by noon on the Monday prior to your 
Scheduled MONDAY Meeting. 
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Staff Use 
APN:    - -      
Owner:       
PreApp Mtg.  Date:      
Planners(s):      

    

 
 
 

EROSION CONTROL PLAN 
CHECKLIST FOR A COMPLETE APPLICATION 

{to be filled out during the required pre-submittal meeting by the intake planner] 
 

1.  ____ Completely Filled-Out and Signed Erosion Control Plan Application 
 
2.  ____ Completely Filled-Out Supplemental Information Sheet 
 
3.  ____ Completely Filled-Out and Signed [by the property owner(s)] Environmental Information Sheet  
 
4.  ____ USGS 7½ Minute Topographic Map Section showing accurately the subject parcel(s) boundaries, all 

lands within a half mile thereof, and the boundaries of the area(s) actually to be disturbed.  A recent 
aerial photo may in addition be provided    To Be Submitted By Noon on the Monday Prior to the 
Scheduled Meeting 

 
5.  ____ Erosion Control Plan Narrative (5 sets) containing all the information specified in the “Erosion Control 

Plan Contents” portion of this application packet, including but not limited to, the following: 
  ____ description/discussion of existing site and/or environmental conditions, including but not limited 

to, ___ topography/slopes, ___ vegetation types and coverage, ___ trees species and coverage, 
___ structures, ___ roads/access, and ___ date of site visit [include list of any references used] 

  ____ soil types generated from project specific soil report; 
  ____ source and quantity of irrigation water required; 
  ____ location of any off-site spoils disposal site(s) to be utilized; 
  ____ 60/40 clearing retention analysis (for municipal watersheds only); 
   ____ associated projects or other projects on the same parcel(s); 
  ____ implementation schedule; 
  ____ estimated cost of the erosion measures undertaken; See ECP  
 
6.  ____ Erosion Control Plans FOLDED to no larger than 8½” x 11” (5 sets).  The plan(s) shall include, but 

not be limited to, the following information: 
  ____ property owner’s name, ___ contact person for site visits/inspections name & telephone number, 

___ property address, ___ assessor’s parcel number, ___vicinity map, ___north arrow, ___ map 
scale, ___ contour interval, ___ date plan last revised (if applicable),   

  ____ delineation of all class I – IV watercourses and streams within 150 feet of the project area with 
applicable setbacks labeled from the top of the bank (tob) to the nearest point of earth 
disturbance; 

  ____ trees larger than 6” DBH and/or groves of trees identified by number and specie of trees with an 
indication of those that are to be removed and are adjacent to the proposed development 
(150+/- feet); 

  ____ other existing vegetation with an indication of that which is to be removed; 
  ____ slope determination including cross section locations (for structural plans only); 
  ____ existing & proposed contours [roads/bldg plans must show all areas >100’ from cut/fill edge]; 
  ____ quantity of any cuts and fills, indicating on-site and/or off-site spoils disposal location(s); 
  ____ on-site spoils disposal location(s); 
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 ____ all improvements planned including but not limited to structures, roads, parking areas, swimming 

pools, wells, water tanks, septic systems, water and sewer lines, walls, etc; 
   

    ____ location of the temporary erosion control measures proposed and the details therefore including 
temporary re-vegetation [seed mix (species & lbs/acre), ___ fertilizer (type & lbs/acre), and ___ 
mulch (type & lbs/acre)];  

  ____ location of the permanent erosion control measures and the details therefore including, if 
applicable, ___ seed mix(species & lbs/acre), ___ fertilizer(type), and ___ mulch(type & lbs/acre) 
See  ECP 

 
7.  ____ Recent Photos of the site (dated) documenting pre-project conditions See Photos 
 
8.  ____ Complete copies of the following project-specific surveys and reports (as applicable): Some material is 

attached other reports are in the process of development. 
 _X__ Aerial or         Ground Topographic Survey        _X_ Landslide Hazard Evaluation 
 _X__ Special Status Plant Survey         _X_ Special Status Animal Survey 
 _X__ Wildlife Population Effect Evaluation    _X_ Archeological Survey   _X__ Phase I Water Study 
 ____ Historical Resources Evaluation             ___ Other (_______________Study) 
 
9.  ____ Complete copies of the following permits and an associated environmental documents:  The Timber 

Harvest Plan is in the process of development and will be filed later. 
  Timber Harvest/Conversion Permit issued or _ X __ Application filed (if applicable) 
  Water Rights ___ Permit issued or ___ Application filed (if applicable)  
  Fish & Game (1603) Permit issued or ___ Application filed (if applicable 
   Associated CEQA Document(s) 
 
10.          Other necessary permits filed (if applicable): 

 ____ Use Permit/Variance  ___ Septic System Permit 
 ____ Groundwater Permit   ___ Grading Permit       Other (_______________ Permit) 
 

11. ____ Pre-Submittal Application Review Meeting With Planning Division Staff [date: _________________] 
 
12. ____ Signed Indemnification Agreement Form 
   
13.          Correct Application Fees (including environment review fees) in the amount of $     

[please make check payable to “Napa County”] 
 
Notes: 
              
              
               
 
Missing items 
              
              
               
 
Follow-up/Action/Recommendation: 
              
              
               
 
In attendance during pre-application Mtg.: 
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NAPA COUNTY 

CONSERVATION, DEVELOPMENT & PLANNING COMMISSION 
1195 Third Street, Room 210, Napa, California 94559 

(707) 253-4416 
 

BASIC APPLICATION FOR EROSION CONTROL PLAN REVIEW 
 
            FOR OFFICE USE ONLY                  SUBMITTAL DATE: __________ 
 
FILE #:___________________ APN #:___________________________    USGS QUAD:     
[  ] STRUCTURAL     [   ] AGRICULTURAL                                  TOWNSHIP/RANGE:     
REQUEST:  
              
               
PROJECT TYPE:     Agriculture: New ____  Vineyard Replant (Process I: ____  II: ___)  Other: ___________ 
  Non-Agriculture:  Structure ___Driveway ____ Road ____Reservoir ____   Other_______ 
PERCENT SLOPE:    Cropland: ________ Structure: _______ Pad: _______ Driveway: _______ Road:              
OTHER PERMITS:   Grading Permit ___ Use Permit: ___ Variance: ___ Septic System Permit: ___ Groundwater Permit:  
REVIEW AGENCIES:      CDPD:    X           County Consultant: ____    OR      RCD: ____ 
FINAL APPROVAL:        CDPD:    X           Date: ____________ 
              
               

TO BE COMPLETED BY APPLICANT(Please type or print legibly) 
Applicant's Name: Jasud Estate LLC        
Telephone #: (678) 517-8664  Fax #: (       )                         E-Mail: ketanmody@mac.com  
Mailing Address: 605 N. Washington Street                               Titusville  FL                 32796   
                               No           Street    City  State       Zip               
Status of Applicant's Interest in Property: Landowner
Property Owner's Name: Jasud Estate LLC         
Telephone #: (678) 517-8664  Fax #: (       )                         E-Mail: ketanmody@mac.com   
Mailing Address: 2087 Diamond Mountain Road                       Calistoga             CA                  94515   
                               No           Street    City  State       Zip               
Site Address/Location:   2087 Diamond Mountain Road          Calistoga             CA                  94515 
                               No               Street                City                     State       Zip               
Assessor's Parcel #:  020-300-005  
Existing Parcel Size:  38 acres 
Development Area Size:   15  acres  
Slope Range:   3   % to   30  %  Total Acreage ≥ 30%:   1   acres       Est. Total Amount of Cut & Fill:  minimal cubic yards 
Land, or Aerial Survey Prepared By   Michael Brooks and Associates    Date:   Winter 2010   
 
 (NOTE: Contour map/survey is required for all development areas with an estimated slope of 15% or greater and for all road/driveway projects, Contour 
map must include all areas within 100’of the cut and fill edges.  Percent slope shall be calculated and presented as whole numbers.) 
 
Source(s) of Water: Existing Spring 
Related Permits Filed:    Water Rights ___     Groundwater ___      Well ___      Sewage Disposal ___       
Use Permit/Variance? ___   Timber Harvest ___       Stream Alteration ___     Others: _____________ 
I hereby certify that all the information contained in this application, including but not limited to, this application form, the supplemental information sheets, 
site plan, plot plan, cross sections/elevations, is complete and accurate to the best of my knowledge. I hereby authorize such investigations including 
access to County Assessor's Records as are deemed necessary by the County Planning Division for evaluation of this application and preparation of 
reports related thereto, including the right of access to the property involved. 
_______________________________________           
 Signature of Applicant                                Date                     Signature of Property Owner                       Date 

TO BE COMPLETED BY CONSERVATION, DEVELOPMENT AND PLANNING DEPARTMENT 
$                                               __________________________________________________ 
 Estimated Fee    Receipt Number:                                         Received By       Date 
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EROSION CONTROL PLAN SUPPLEMENTAL INFORMATION 

 

  
Project/Construction Phasing Information

 
1. Project Description: Timberland and brush conversion of 15 acres to Vineyard 
   Parcel size:      38 acres Total land area disturbed:  15  acres 
       APN:  020-300-005 
            Agriculture:    NEW plant acres:  12   Replant acres:             0    
   Structures:     residence ____ building ____ driveway____ road            other____
2. Project Phases:      [X] one [   ] two   or  [   ] _____________ 
3. Anticipated date to start construction (month/year):    Spring, summer 2011 
4. Estimated date of completion of each phase:                     Phase 1:      Fall 2011 
                Phase 2: ______     _______
                Phase 3: ______     _______
5. Total construction time estimated:  6 months  
6. Work scheduled between Oct. 1 and Apr. 1?                 ___Yes   X    No  OR 
             between Sept. 1 and Apr. 1?                  X  Yes ___ No (municipal watershed) 
7. Winterization measures in the Erosion Control Plan Yes, see ECP  
8. Is a grading permit, a well permit, or a sewage disposal permit required?            ___ Yes      X   No 
 If yes has the Napa Co Public Works and/or Environmental Management Departments been notified?   

___ Yes   ___ No 
Slope Information 
9. Earth moving, grading or land clearing on slope(s) of:         15 acres                        3     % to    30    % 
10. Total acreage with slopes greater than or equal to 30%:           1   acres 
11. Contour mapping source:  Aerial photo and ground survey, see ECP  
 

 Water Deficient Area, Watershed Area &Water Rights Diversion Permits 

  12. Water-deficient area:                      ___Yes (applicant must contact Co Env Mgmt Dept)    X   No 
  13.   Sub-Watershed Name:  Simmons Creek, Calwater #2206.500102  
   Municipal Reservoir Watershed:             ___ Yes      X   No 
 If yes:          Bell Canyon,           Kimball, ___ Milliken, ____ Lake Hennessey, ____ Rector  
  14.   Have any other erosion control plans affecting this parcel been approved since 1991?               Yes     X  No 
  15.   Coverage information (required for projects in any watershed): 
        (a) Existing acres of tree canopy cover per parcel:                                      27.3   acres 
 Proposed acres of canopy cover to be removed:                                          10     acres 

 Percent of canopy cover to be retained per parcel:                                       63        % 
        (b) Existing acres of shrub, brush, grass without tree canopy per parcel:    10.7   acres 
 Proposed acres of shrub, brush, grass cover to be removed:    5          acres 
 Percent of shrubs, brush, grass to be retained per parcel:     53           % 
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16.  Is there a Water Rights permit associated with the project or parcel?             Yes    X    No 
   a) Copy of permit from the State Dept of Water Resources attached?           Yes     OR 
   b) Date application for necessary permit submitted to this board:   _________________ 
          c) Copy of associated CEQA document attached?           Yes          No        acre/feet __________ 

 

  
Streams, Watercourses &Streambed Alteration Agreements 

17. All streams and watercourses in vicinity of project area(s) shown and the required setback(s) indicated with the 
distance and slope?     X   Yes            No 

 
18. Is there a State Dept of Fish & Game Streambed Alteration (1603) Permit associated with the project or parcel? 
          Yes      X    No 
  (a) Copy of State Dept of Fish & Game Permit attached?          Yes    OR 
  (b) Date application for necessary permit submitted to this agency:    _________________________ 
  (c) Copy of CEQA document prepared attached?           Yes           No 
 
 

  
Environmental Setting

19. Is any portion of the project located on or within 500’ of a landslide?         Yes     X    No 
 Cite source: See ECP and Geological Report, to be submitted.
 
20. Is any portion of the project located in the vicinity of rare/endangered species, species of special concern (plant, 

animal), wetland (type), riparian habitat, critical habitat, etc.?    X  Yes          No 
 If yes, list:   Northern Spotted Owl, Class III watercourse habitat, see Biological Report to be submitted. 
 Cite source/reference(s):  See Biological Report, to be submitted.    
 Specific study prepared: See Biological Report, to be submitted.    
 by Kjeldsen Biological Consulting  date: 2010 
21. Is any portion of the project located on or within 500’ of an archeological or historic site?          X   Yes            No 
 Cite source/reference(s): See Archaeological report, to be submitted.
 Specific study prepared: See Archaeological report, to be submitted.
 by Tom Origer and Associates  date:   2010

 
 

  
Grading Information

22. Are any new roads/driveways associated with the project?                          Yes     X     No 
 
23. Are any new vineyard avenues associated with the project?      X     Yes            No 
 
24.      Will the project involve any recontouring of the land?               Yes    X     No 
 
25.      Will there be any excavation or fill deeper than 12 inches?                Yes    X     No 
 
26. Total cubic yards of cut & fill:    minimal  

  Cubic yards of cut:   minimal    fill:  minimal   
     Spoils location: on-site:  minimal.   off-site:  none
 
27. Has a grading permit been filed with the Co Public Works Dept?                                ____  Yes    X     No   
 
28. Will the project involve repair of a landslide?                                                                Yes     X     No 
 Location_________________ Size ______ Report _____________________________________________ 
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Timber Harvest/Conversion Permits

 
29. Is there a Timber Harvest or Conversion permit associated with the project/parcel?      X    Yes           No 
              Number of Acres:   15 acres 
  a) Copy of State Dept of Forestry Permit attached?                                                          Yes  To be submitted.
  b) Date application for necessary permit submitted to this agency: ___________________________ 
   c) Copy of associated CEQA document attached?                                                            Yes  To be submitted.
   
  d) Date other County erosion control plan(s) submitted if different than the application date for this plan:  None
 
30. Is there a Timberland Conversion Exception associated with the project or parcel?              Yes     X     No  
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SUPPLEMENTAL ENVIRONMENTAL INFORMATION (ECP) 

 
To be provided by Property Owner:  Jasud Estate Vineyard
Attach response sheets to this page. 
 
 

 
 

A.  General Information

1. Name, address, telephone number of property owner. Jasud Estate LLC 
2. Address of project.  2087 Diamond Mountain Road, Calistoga, CA 94515  
3. APN.  020-300-005 
4. Name, Address and telephone number of person to be contacted concerning this project, if different than 

owner.  Scott R. Butler, 889 Hwy 20-26, Ontario, OR 97914        (707) 468-8466    
5. Indicate type or number of the permit application for the project to which this form pertains.  Erosion Control 

Plan, Timber Harvest Plan and Timber Conversion Plan  
6. List and describe any other related permits and/or other public approvals required for this project or parcel, 

including those required by city, regional, state and federal agencies. Timber Harvest Plan, Timber 
Conversion Plan, Erosion Control Plan 

7. Existing zoning district.  AW, Agricultural Watershed 
 
”The AW district classification is intended to be applied in those areas of the county where the 
predominant use is agriculturally oriented, where watershed areas, reservoirs and floodplain 
tributaries are located, where development would adversely impact on all such uses, and where 
the protection of agriculture, watersheds and floodplain tributaries from fire, pollution and erosion 
is essential to the general health, safety and welfare. “  

 
8. Proposed use of entire site and/or parcel.  List and describe any other projects or improvements with site 

locations anticipated within the next several years (1-3-5 years). The project consists of converting 15 
acres of grass, brush and forest canopy to vineyard.  The vineyard will be approximately 15 gross 
acres within APN 020-300-005, a 38 acre parcel located off of Diamond Mountain Road.  The parcel 
includes approximately 27.3 acres of tree canopy and 10.7 acres of brush and grass. 

 
 
 

 
 

B  Project Description

9. Parcel(s) size(s), acres per parcel.    020-300-005, 38 acres 
10. Project(s) size(s), acres per project.  15 acres. 
11. Attach plans.  See ECP attached. 
12. Proposed scheduling.  Timber Harvest and removal of vegetation Spring of 2011, Vineyard planting in 

spring-summer of 2012. 
13. Anticipated incremental or phased development.  None 
14. If the project involves Napa County grading permit, use permit, variance or rezoning application, state this 

and indicate clearly why the application is required.   None 
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Discuss and check yes the following items which are applicable to your project or its effects (attach additional 

sheets) 

      YES  NO 
15.      Change in existing features of any watercourses, wetlands, tidelands, beaches, hills or alteration of 

ground contours.  See Geology and Hydrology Reports to be submitted 
16.      Change in scenic views or vistas from existing residential areas or public lands or roads. 

Due to the remote location the project is not visible from any residences or public roads.  
See Visual Assessment in the THP. 

17.      Change in the pattern, scale or character of general area of project. 
18.      Change in bay, lake, stream or ground water quality or quantity, or alteration of existing drainage 

patterns. 
19.      Site on filled land or on slopes of 5% or more.  See Erosion Control Plan   
20.      Substantial change in demand for Napa County services (police, fire, water, sewage, etc.) 
21.      Relationship to a larger project or series of projects.     
 

 
 

C.  Environmental Setting

22. Describe the project site as it exists before the project, including information on topography, soil stability, 
plants and animals, wetlands (types), riparian habitat and any cultural, historical or scenic aspects.  Describe 
any/all existing structures on the site, and the use of the structures.  Attach photographs of the site, could 
include current aerial photo. See figures and photos  attached.  See Biological report to be submitted. 
 

23. Describe the surrounding properties (approximately ¼ mile radius form parcel boundary), including 
information on plants and animals and any cultural, historical or scenic aspects.  Indicate the type of land use 
(agriculture, residential, commercial, etc.), intensity of land use (vineyards, winery, one-family, multi-family, 
industry, etc.), and scale of development (acres, height, setback, yard, etc.).  Attach photographs of the 
vicinity, could include current aerial photo.  See Visual Assessment in the THP to be submitted. 

 
 

 
 

D.  Certification

I hereby certify that the statements furnished responding to the above and in the attached sheets present the data 
and information required for this initial evaluation to the best of my ability, and that the facts, statements, and 
information presented are true and correct to the best of my knowledge and belief. 
 
             

Date   Signature of Property Owner 
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INDEMNIFICATION AGREEMENT 
 
As part of this application for a discretionary approval, applicant agrees to defend, indemnify, release and 
hold harmless the County, its agents, officers, attorneys, employees, boards and commissions from any 
claim, action or proceeding (collectively referred to as "proceeding") brought against any of the foregoing 
individuals or entities, the purpose of which is to attack, set aside, void or annul the discretionary 
approval of the County sought by this application or an action taken to comply with the California 
Environmental Quality Act by County's advisory agencies, appeal boards, zoning administrator, planning 
commission, or board of supervisors, which proceeding is brought within the applicable statute of 
limitations.  This indemnification shall include, but not be limited to, damages, fees and/or costs awarded 
against the County, if any, and cost of suit, attorney's fees, and other costs, liabilities and expenses 
incurred in connection with such proceeding whether incurred by the applicant, the County and/or the 
parties initiating or bringing such proceeding. Applicant further agrees to indemnify the County for all the 
County's costs, fees, and damages, which the County incurs in enforcing this indemnification agreement. 
 
Applicant further agrees, as part of this application, to defend, indemnify and hold harmless the 
County, its agents, officers, employees and attorneys for all costs incurred in additional investigation 
of or study of, or for supplementing, redrafting, revising, or amending any document (such as an EIR, 
negative declaration, specific plan, or general plan amendment) if made necessary by said 
proceeding and if the applicant desires to pursue securing approvals which are conditioned on the 
approval of such documents. 
 
In the event any such proceeding is brought, County shall promptly notify the applicant of the 
proceeding, and County shall cooperate fully in the defense. If County fails to promptly notify the 
applicant of the proceeding, or if County fails to cooperate fully in the defense, the applicant shall not 
thereafter be responsible to defend, indemnify, or hold harmless the County. The County shall retain 
the right to participate in the defense of the proceeding if it bears its own attorney's fees and costs, 
and defends the action in good faith. The applicant shall not be required to pay or perform any 
settlement unless the settlement is approved by the applicant. 
 
 
             
Applicant     Property Owner (if other than applicant) 
 
      Jasud Estate Vineyard   
Date      Project Identification  
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Attachment A 

 
SUPPLEMENTAL PROJECT INFORMATION 

 
File #: P       -                     Owner:    Jasud Estate LLC    Parcel #: 020-300-005 

 
 
 

Vineyard Development Area Specifics
 

 
  
1. Size of Area Disturbed:   15   acres  
2. Size of Vineyard:   15   acres  
3. Acres of Vines:   12   acres  
4. Slopes of Area Disturbed:   3  % to   30  %  
5. Amount of Total Acreage Equal to or Above 30% Slope:   1   acres  
6. Total Number of Trees Removed undetermined at this time.    

a) Native trees  All trees are native, oaks and conifers.    
b) Non-natives None     
 
 

 
  

Vineyard Development Area Specifics

1. Pre-Planting Stage:  
(i.e. land clearing, ripping, installation of drainage system., vineyard staking, installation of irrigation system., installation and 
maintenance of permanent and temporary erosion control measures, planting of cover crop, straw mulching)  

  
 Start Date: 5-15-2011  End Date: 10-15-2011 Duration: 5 Months 
 Temporary Cover Crop Planted      X        Yes    No 
 
2. Planting Stage:   
 (i.e. planting of vines, seeding permanent cover crop, apply straw mulch, maintenance of erosion control measures) 
  
 Start Date: 4-1-2012  End Date: 10-15-2012 Duration: 7 Months 
 
3. Operational Stage: 

(maintenance and adjustment as needed of permanent erosion control practices, implementation of annual vineyard and 
erosion control measures, commencement of annual harvests) 

  
 Start Date: Summer 2011 End Date: N/A  Duration: Ongoing 
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Vineyard Operations Information

1. Farm Equipment: 
       X        Track-laying   Percent of use     20  
       X        Rubber-tired Percent of use     20  
       X       ATV Percent of use       5  
       X  Hand/Manual Percent of use     55  
 Other (describe)    Percent of use    

2. Annual Pruning: 
Time of Year:          1-1-12    Number of Days:     40       Number of Workers:       5  
 

3. Annual Sulfuring:: 
Time of Year:          4-1-12    Number of Days:     90  Number of Workers:       2  
 

4.  Weed Control 
  Under Vines  Between Rows 
 Type of control     12” to 18” mechanical       Cover Crop and Mow   
 Method of application     Weed cutter or hoe      Mow 3-4 times per year   
 Months:     January, May – June      June – August  
 Applications/year:     Two      Three to Four per year  
 Number of workers:     Two      Two   
 
5. Harvest (Crush)   

Length       35 days Number of workers:    5  
  

6. Frost Protection 
   Hours of Operation  Frequency (times/year) 
 Return-stack heaters      
 Sprinklers      
 Misters      
 Wind Machines      
 Late Pruning      
  None Other      
 

7. Rodent Protection Method(s): 
      Rodenticides        X Raptors  
    X Traps   Other  
    X Fencing 
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8. Bird Protection Method(s) 
 Time of Year                Time of Day                   Duration of Use 
 (Months)                                                              (days per year) 
  Netting   
   Bird Cannons   
     X Visual Distracters (Mylar strips, etc)   August – October, all day                    90 days  
     X Raptor Perches   
  Other      
 
9. Proposed Night time Activities: 
                     Time of Night                   Duration of Use  
  (days per year) 
  Harvest   
              Sulphur Application Unknown at this time  
      Pesticide/Herbicide Application Unknown at this time  
       Other                
 
10. Irrigation Methods 
  Sprinklers     X Drip System  Other                   
 
11. Other Proposed Activities:   

Canopy management (2X per year) , thinning (2X per year), Fertilization (2X per year)  
  
  
 
 
 

  
Traffic Characteristics Information

1. Estimated size of grape trucks/truck & trailers to be used:      10   tons 
2. Estimated number of truck/vehicles trips per day:  Crush:   3  Vineyard Development:   2  Annually:    12  
3. Estimated number of farmworkers/vehicle:          Crush:  3                             Pruning:    3  
4. Lunch Provided on-site for farmworkers:                    Yes:                                          No:    X  
5. Proposed primary access: Rocked driveway to Diamond Mtn. Rd, then Hwy 29 to Valley Highways.  
6. Proposed secondary access, if any:       None   
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 Itemized Fertilizer and Pesticide Information

     Total
 Application    Annual 
 Method Application Number of Annual Amount Amount 
 (Broadcast, spray) Amount applications per Used Used 
 Drip system, etc) (per acre) Year (per acre) Overall
    
1. Fertilizers 

Unknown at this time                               
                               
                               
                               
                               
 
2. Mildewcides 

Unknown at this time                               
                               
                               
                               
                               
 
3. Herbicides 

Unknown at this time                               
                               
                               
                               
                               
 
4. Rodenticides 

Unknown at this time                               
                               
                               
                               
                               
 
5. Other Chemicals 

Unknown at this time                               
                               
                               
                               
                               
 
6. Proposed Storage, Mixing/Handling and Safety Measures: 

Type of onsite chemical storage facility in use or proposed: Unknown at this time  
  
  
 
Location of current or potential area(s) used for the mixing of agricultural chemicals and the description of the 
facilities present there at: Unknown at this time 
 
  
 
Location of current or proposed area designated for the cleaning and washing of chemical application equipment:   
Unknown at this time 
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Water Source and Usage Information 
(Use attachment D to calculate information requested) 

1. Current and/or Proposed Water Supply Sources(s): 
 Percent of Total 

Agricultural Water Source(s) Agricultural Use: 
           Well     % 
     X    Spring    100 % 
 Stream or Creek  % 
 Reservoir(s)      % 
 Other    % 
      100    % 

 
 Percent of Total 

Residential and Non-Agricultural Water Source(s) Resid & Non-Ag 
 Well  % 
     X Spring    100 % 
 Stream or Creek  % 
 Other    % 
       % 

 
2. Current and Future/Proposed Water Usage (acre-foot per year = AF/yr):   
 
 Current Usage: Future Usage:  
Vineyard & other Agricultural Uses:     AF/yr     4  AF/yr 
Residential/Domestic Uses:     2        AF/yr     2        AF/yr 
Other Uses:   AF/yr   AF/yr  
Total Usage:     2    AF/yr     6  AF/yr 
 
 
3. Allowable Groundwater Allotment:     19 AF/yr 
 

  
1. Use/Disposal of Rock Generated (brought to the surface during the vineyard preparation ripping and raking process): 
 

Proposed Use/Disposal Method: Percent of Total Location 
    X Road Base (crushed to aggregate size)   50 %     X on-site  off-site 
    X “Rock Mulch” (crushed to fist size and returned to fields)   10 %     X on-site  off-site 
    X Decorative Rock   10 %     X on-site  off-site 
 Fill (buried)  %  on-site  off-site 
    X Other       Erosion Control    30 %     X on-site  off-site 

 
2. Estimated Amount of Cut and Fill Minimal cubic yards (total) 
  Minimal cubic yards (cut) Minimal cubic yards (fill) 
 
3. If rock/spoils material is to be disposed of off-site, where, what for and how much: 
 

Location of Disposal Site Use of Material Quantity 
    N/A      cubic yards 
       cubic yards 
       cubic yards 
       cubic yards 

 
4. Debris Disposal (Location and Method): 
 

On-site     Used onsite as described above.  No disposal site is anticipated at this time.  
Off-site     N/A 

Rock/Spoils/Debris Disposal Information
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Related Permits

1. Please indicate any other related or required permits associated with the proposed conversion plan: 
 
County: 

Grading: Yes     No  X  Groundwater/Well Permit: Yes   No  X  
Building: Yes     No  X  Use Permit: Yes   No  X  
Structural ECP:  Yes    No  X  Variance: Yes   No  X  
Sewage Disposal:  Yes     No  X  Other not listed: Yes   No  X 
  
 

State Department of Forestry: 
Timber Harvest Plan:  Yes  X    No   Timber Conversion Plan: Yes  X  No   
               Acres     15   
Timber Conversion Exemption: Yes     No  X                                              Acres    

 
State Department of Fish and Game: 
Streambed alteration permit: Yes     No  X                                         

 
State Division of Water Rights: 
Appropriate water rights permit: Yes     No  X                                         

 
State Environmental Protection Agency: 
Chemical Application Permit(s): Yes     No  X   

 
Other State and Federal Permits (please list):                                       
               

 
 
2. Consultation with, or letter of agreement from: 
 

Regional Water Quality Control Board: Yes   No    X  
National Marine Fisheries Service/NOAA: Yes   No    X  
Army Corps of Engineers: Yes   No    X  
U.S. Fish and Wildlife Service: Yes    X  No   
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Phase 1 Water Availability Analysis 
 

File #:         -                  Owner: Jasud Estate LLC        
Parcel #: 020-300-005    This is a planned dry farmed, hand farmed organic non tilled vineyard project. 
 
This form is intended to help those who must prepare a Phase 1 Water Availability analysis.  The Department will not 
accept an analysis that is not on the form. 
 
BACKGROUND:  A Phase I Water Availability Analysis is done in order to determine what changes in water use will 
occur on a property as a result of the conversion.  Staff uses this information to determine whether the project may 
have a detrimental effect on groundwater levels.  If it may. Additional information will be required.  You will be advised 
if additional information is needed. 
 
PERSONS QUALIFIED TO PREPARE:  Any person that can provide the needed information. 
 
PROCEDURE: 

STEP 1:  Prepare and attaché to this form an 8-1/2” x 11” site plan of your parcel(s) with the locations of all 
structures, gardens, vineyards, etc in which well water will be used shown. 
STEP 2: Determine the allowable groundwater use allotment for your parcel(s). 
Total size of parcel(s)       38 acre(s) 
Multiply by parcel location factor            x       0.5 acre-foot per acre per year (see back) 
Allowable groundwater allotment           =     19 acre-foot per year 
STEP 3:  Determine the estimated water use for all vineyards on your parcel(s) currently and after the planned 
conversion; actual water usage figures may be substituted for the current usage estimate (pleas indicated if 
this is done).  Estimate future use for both the vineyard establishment period and thereafter. 

 
CURRENT USAGE:     EXISTING ACRES ONLY 

Number of planted acres         0          acres 
Multiply by number of vines/acre x              vines per acre  
Multiply be gallons/vine/year x                  gallons of water per vine per year 
Divide by 325,821 gallons/af  =                af of water per yr used for vineyard irrigation 

 
FUTURE USAGE:       ADDITIONAL ACRES ONLY 

Number of planted acres         12       acres 
Multiply by number of vines/acre x   2720       vines per acre  
Multiply be gallons/vine/year x        5        gallons of water per vine per year (long-term) 

 x      40        gallons of water per vine per year (establish) 
Divide by 325,821 gallons/af  =         .5      af of water per yr used (vineyard long-term) 

  =        4       af of water per yr used (vineyard establish) 
 

STEP 4:  Using the guidelines on the next page, actual water usage figures, and/or detailed water use 
projection, tabulate the existing and projected future water usage on the parcel(s) in acre-foot per year (af/yr) 
{1 af = 325,821 gallons}. 
 

Existing Usage:      Future Usage: 
Residential            .5 af/yr   Residential          .5          af/yr 
Farm Labor Dwelling:       af/yr   Farm Labor Dwelling:         af/yr 
Winery       af/yr  Winery       af/yr 
Commercial   af/yr Commercial  af/yr 
Vineyard (long-term)         af/yr Vineyard (long-term)         .5 af/yr 
Vineyard (establish)       af/yr Vineyard (establish)       4 af/yr 
Other Agriculture   af/yr Other Agriculture  af/yr 
Landscaping        1.5 af/yr Landscaping        1.5 af/yr 
Other Usage    Other Usage  
 TOTAL        2.0          af/yr TOTAL       6 af/yr 

 
STEP 5:  Attach all supporting information that may be significant to this analysis including but not limited to all 
water use calculations for the various uses listed. 
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Parcel Location Factors 
 

The allowable allotment of water is based on the location of your parcel.  Valley floor areas include all locations 
on the floor of the Napa Valley and Carneros Basin except for groundwater deficient areas.  Groundwater 
deficient areas are areas that have been determined by the Department of Public Works as having a history of 
problems with groundwater.  All other areas are classified as Mountain Areas.  Public Works can assist your in 
determining your classifications. 
 
Parcel Location Factors 
Valley Floor                                                                  1.0 acre foot per acre per year 
Mountain Areas                                                            0.5 acre foot per acre per year 
Groundwater Deficient Area (MST)                              0.3 acre foot per acre per year 

 
 

 
Guidelines For Estimating Water Usage: 

 
Residential: 
 Single Family Residence 0.5 care-foot per year 
 Farm Labor Dwelling 1.0 care-foot per year (6 people) 
 Second Unit 0.4 care-foot per year 
 Guest Cottage 0.1 care-foot per year 
 
Winery: 
 Process Water 2.15 acre-foot per 100,000 gal. of wine 
 Domestic and Landscaping 0.50 acre-foot per 100,000 gal. of wine 
 
Commercial: 
 Office Space 0.01 acre-foot per employee per year 
 Warehouse 0.05 acre-foot per employee per year 
 
Agricultural:  
 Vineyards         
     Irrigation only 0.2 to 0.5 acre-foot per acre per year 
     Heat Protection 0.25 acre-foot per acre per year 
     Frost Protection 0.25 acre-foot per acre per year 
 Irrigated Pasture 4.0 acre-foot per acre per year 
 Orchards 4.0 acre-foot per acre per year 
 Livestock (sheep or cows) 0.01 acre-foot per acre per year 
 
Landscaping: 
 Landscaping 1.5 acre-foot per acre per year 
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  FOR ADMIN. USE ONLY                   TIMBER HARVESTING PLAN             FOR ADMIN. USE ONLY 
              Amendments-date & S or M     STATE OF CALIFORNIA 
                  DEPARTMENT OF FORESTRY                  THP No.     
1.                                   7.                                    AND FIRE PROTECTION 
                  RM-63 (02-03)   Dates Rec’d     
2.                                   8.                                       
                           THP Name:  Jasud Estate Vineyards                        
3.                                   9.                                                                                                                             
           Date Filed    
4.                                 10.                                       (In the CDF FPS, this is “THP Description”) 
           Date Approved     
5.                                 11.                                  
          If this is a Modified THP, check box:      [    ]    Date Expires     
6.                                 12.                                   
               Extensions   1)  [   ]     2)  [   ] 
 
This Timber Harvesting Plan (THP) form, when properly completed, is designed to comply with the Forest Practice Act (FPA) and Board of Forestry 
and Fire Protection rules.  See separate instructions for information on completing this form.  NOTE:  The form must be printed legibly in ink or 
typewritten.  The THP is divided into six sections.  If more space is necessary to answer a question, continue the answer at the end of the 
appropriate section of your THP.  If writing an electronic version, insert additional space for your answer.  Please distinguish answers from questions 
by font change, bold or underline. 
 
 SECTION I - GENERAL INFORMATION 
 
This THP conforms to my/our plan and upon approval, I/we agree to conduct harvesting in accordance therewith.  Consent is hereby given to the 
Director of Forestry and Fire Protection, and his or her agents and employees, to enter the premises to inspect timber operations for compliance with 
the Forest Practice Act and Forest Practice Rules. 
 
1. TIMBER OWNER(S) OF RECORD:  Name  Jasud Estate LLC        

 Address  2087 Diamond Mountain Road          
 City  Calistoga      State  CA           Zip  94515      Phone  (707) 331-2586   
 Signature See Appendix D 4.3 for signatures      Date       
 NOTE: The timber owner is responsible for payment of a yield tax.  Timber Yield Tax information may be obtained at the 

Timber Tax Section, MIC: 60, State Board of Equalization, P.O. Box 942879, Sacramento, California 94279-0060;  phone 
1-800-400-7115;   BOE Web Page at http:// www.boe.ca.gov. 

 
2. TIMBERLAND OWNER(S) OF RECORD:  Name  Jasud Estate LLC        

 Address  2087 Diamond Mountain Road          
 City  Calistoga      State  CA           Zip  94515      Phone  (707) 331-2586   
 Signature See Appendix D 4.3 for signatures      Date       
 
3. LICENSED TIMBER OPERATOR(S):  Name  To be determined at a later date    Lic. No.   LTO #    

   (If unknown, so state.  You must notify CDF of LTO prior to start of operations) 
Address             
City       State  CA Zip   Phone        

 Signature See Appendix D page 4.3 for signature                                                    Date       
 
4. PLAN SUBMITTER(S):  Name  Ketan Mody            

 Address  2087 Diamond Mountain Road          
 City  Calistoga      State  CA           Zip  94515      Phone  (707) 331-2586   
 Signature See Appendix D 4.3 for signatures      Date       
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THP Signature page 
 
 
 
 
 
1. TIMBER OWNER(S) OF RECORD:  Name Jasud Estate LLC       
  
 Signature           Date     
  
 NOTE: The timber owner is responsible for payment of a yield tax.  Timber Yield Tax information may be 

obtained at the Timber Tax Section, MIC: 60, State Board of Equalization, P.O. Box 942879, Sacramento, 
California 94279-0060;  phone 1-800-400-7115;  BOE Web Page at http:// www.boe.ca.gov. 

 
2. TIMBERLAND OWNER(S) OF RECORD:  Name  Jasud Estate LLC     

  
 Signature          Date      
         
3. LICENSED TIMBER OPERATOR(S):  Name  Unknown at this time    Lic. No. LTO #    
  
 Signature          Date    
 
4.  PLAN SUBMITTER(S):  Name  Ketan Mody         

   (Submitter must be from 1, 2, or 3 above.  He/she must sign below. Ref. Title 14 CCR 1032.7 (a)) 

  
 Signature          Date    
 
5. RESPONSIBLE FOR CONDUCT OF OPERATION:  Name  Ketan Mody      

  
 Signature          Date    
                                 
13. REGISTERED PROFESSIONAL FORESTER:  Name  Scott R. Butler   Lic. No.  1851   
 

Signature                            Date           
     
               

 
DIRECTOR OF FORESTRY AND FIRE PROTECTION 

 
This Timber Harvesting Plan conforms to the rules and regulations of the Board of Forestry and Fire Protection and the Forest 
Practice Act: 
 
By:                                                                              
 (Signature)        
 _________________________________ 
 (Date)     
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For Office Use Only 
THP #: 
Date Rec’d: 
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5. a.  List person to contact on-site who is responsible for the conduct of the operation.  If unknown, so state and name must 
be provided for inclusion in the THP prior to start of timber operations. 

Name  Ketan Mody            
Address  2087 Diamond Mountain Road         
City  Calistoga     State  CA           Zip  94515      Phone  (707) 331-2586  

Signature See Appendix D 4.3 for signatures      Date       
 
LTO listed under item #3 will be present on site during timber harvesting operations.  The landings and skid trails, if any, 
will be maintained by the listed LTO until a Notice of Completion is filed.  The landowner listed in item #1 will be 
responsible for vineyard development after the Notice of Completion is filed. 

 
 b.   [ X ] Yes   [   ] No Will the timber operator be employed for the construction and maintenance of roads and  
    landings during conduct of timber operations?  If no, who is responsible?    
  

The timber operator will be responsible for the maintenance of erosion control facilities on the timber harvest plan and 
timberland conversion.  This includes all landings, skid trails and roads, up to the time of completion.  After the 
completion has been filed and approved, the responsible person will be the landowner and implementation of the 
erosion control plan (See attached ECP, Appendix C page 3.1).  It should be pointed out that a 3-year maintenance 
period exists on this THP.     

   
c.  Who is responsible for erosion control maintenance after timber operations have ceased and until certification of the 

Work Completion Report?  If not the LTO, then a written agreement must be provided per 14 CCR 1050 (c). 
 
Same as number three above 
The Licensed Timber Operator shall also: 
a. Inform the RPF of any site conditions, which in the LTO’s opinion, prevent implementation of the approved plan, 

including amendments. 
b. Keep a copy of the approved plan and amendments available, at all times, at the site of active timber operations. 
c. Maintain the location of all flagging during the conduct of operations (skid trails, watercourse protection, stream 

crossings, harvest boundary etc.). 
 

After the completion has been filed and approved, the responsible person will be the landowner for the balance of the 
3-year maintenance period.  
 
Completion meeting: 
There shall be a meeting at the end of timber harvesting operations between the RPF, LTO and the vineyard manager 
to discuss each person’s responsibilities when logging is complete.  CDF and any other reviewing agency may be 
invited to this meeting.   THP mitigation #1 
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14CCR 916.9(p) (936.9(p), 956.9(p)) states, The erosion control maintenance period on permanent and seasonal 
roads and associated landings that are not abandoned in accordance with 14 CCR 923.8 (943.8, 963.8) shall be three 
years. 



6. a.  Expected date of commencement of timber operations: 
  [ X ] date of THP conformance, or [   ]                                                                      (date) 
 
 b.  Expected date of completion of timber operations: 
  [ X ] 3 years from date of THP conformance, or [   ]                                                 (date) 
 
7. The timber operation will occur within the: 
 
 [X] COAST FOREST DISTRICT   [   ]  The Tahoe Regional Planning Authority Jurisdiction 
 [   ]  Southern Subdistrict of the Coast F. D.  [   ]  A County with Special Regulations, identify: 
 [   ]  SOUTHERN FOREST DISTRICT  [   ]  Coastal Zone, no Special Treatment Area 
 [   ]  High use subdistrict of the Southern F. D. [   ]  Special Treatment Area(s), type and identify: 
 [   ]  NORTHERN FOREST DISTRICT  [   ]  Other                                                                                            
  
8. Location of the timber operation by legal description: 
 Base and Meridian: [X]  Mount Diablo  [   ]  Humboldt  [   ]  San Bernardino 
 

Section Township  Range Acreage County             Assessor's Parcel Number (Optional) 
 
SW ¼, NW ¼ Sec 18       T8N  R6W      15.5  Napa  APN# 020-300-005  

 
TOTAL ACREAGE      14          (Logging Area Only)   Portion of the Calistoga 7.5 min quadrangle 

 
Calwater ID v2.2:  Simmons Canyon Watershed, #2206.500102, 8,560 acres 
 
Acreage explanation 

The total project area encompasses 16.5 acres, See Erosion Control Plan Appendix C page 3.1.  The THP is 
approximately 14 acres (13.5 actual acres), which is composed of a timberland conversion application for 13.5 acres and 
the removal of 8 trees for personal us.  The remaining 1.5 acres is composed of grass/brush/orchard.  An additional 1.3 
acres is composed of existing roads that will be treated for erosion control, see the Erosion Control Plan, Appendix C 

page 3.1.  The 14-acre timber harvest is included within the larger 16.5-acre project area.  (Note:  The 8 individual trees 
scattered around the perimeter of the project area are not part of the Erosion Control Plan. These trees will be used for 
personal use only, they are marked separately and will be separated from the balance of the harvested timber)  A detailed 
analysis was made of the total project impacts including the conversion of timberland.   This analysis is found throughout 
the THP application.  See THP map Appendix A page 1.2 for details. 
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ECP THP EIR
Acres Acres Acres

THP *14.6  15  15 +/-
Timberland Conversion 13.5
8 Trees, personal use 0
Non Timberland 1.5 1.5
Road Mitigation 1.3 1.3 1.3
Logging area only *13.5  14
Total project 16.3 16.5 16.5

Net vineyard 11.7 11.7 11.7
*rounded up acres



Zoning 

See aerial photo of adjacent landowners existing uses, Appendix A page 1.11.  The property is zoned Agriculture-
Watershed by Napa County. See Appendix A page 1.13 
AW Agricultural Watershed  http://gis.napa.ca.gov/support/prcl_based_support/zoningintents.asp  

“The AW district classification is intended to be applied in those areas of the county where the predominant use is 
agriculturally oriented, where watershed areas, reservoirs and floodplain tributaries are located, where development 
would adversely impact on all such uses, and where the protection of agriculture, watersheds and floodplain tributaries 
from fire, pollution and erosion is essential to the general health, safety and welfare.”  

 
Agricultural use, such as timber harvesting and vineyard production, is a permitted use.  The Napa County Code of 
Regulations requires preparation of an Erosion Control Plan for any development or changed land use unless exempted.  
An Erosion Control Plan has been prepared to Napa County Technical Standards by a professional vineyard engineering 
firm for this project.  See Appendix C page 1.  See also Appendix P page 16, the ECP meets county technical standards. 
 The major land uses in the area are agricultural and rural residential.  Most of the agricultural use is vineyard production of 
ultra premium grapes.  The residential use is primarily rural residences.  Substantial areas of undeveloped wildland are 
present.  The ECP has been made a part of this plan.  An approved copy of the ECP will be submitted to CDF upon 
approval by Napa County Planning Department.  

 
9. [ X]  Yes    [  ]  No                Has a Timberland Conversion been submitted?  If yes, list expected approval date or permit  
    number and expiration date if already approved.   
 

The conversion application was submitted to CDF Sacramento; approval expected prior to THP approval. 
      
 
10. [   ] Yes     [X] No   Is there an approved Sustained Yield Plan for this property?  Number                        Date app.   
               
 [   ] Yes     [X] No                Has a Sustained Yield Plan been submitted but not approved? Number                     Date sub.   
          
11. [   ]  Yes    [X]  No  Is there a THP or NTMP on file with CDF for any portion of the plan area for which a Report of 
     Satisfactory Stocking has not been issued by CDF? 
     If yes, identify the THP or NTMP number(s):                                                                                  
   
 [   ]  Yes    [X]  No  Is there a contiguous even aged unit with regeneration less than five years old or less than five  
    feet tall?  If yes, explain.  Ref. Title 14 CCR 913.1 (933.1, 953.1) (a)(4). 
     
12. [X]  Yes    [   ]  No  Is a Notice of Intent necessary for this THP?   
 
 [X]  Yes    [   ]  No  If yes, was the Notice of Intent posted as required by 14 CCR 1032.7 (g)?   
 
 

A list of all landowners located within 300 feet of the THP boundary Appendix D page 4.108.  Notice was sent to all 
landowners located within 300 feet of the THP boundary, see Appendix D page 4.109 for an example of this letter.  
Responses, if any, can be found in Appendix X page 24.1 – 24.20.  The letter was mailed to landowners located within 
300 feet of the THP boundary on 8-23-11.  Several letters have been received and responses made to each, see 
Appendix X page 24.1 – 24.20 
 
The notice of intent was posted (8-28-11) on Diamond Mtn Road at the front gate of the access road to the project area.  
See Appendix D page 4.113 and Appendix A page 1.2.  This posting was confirmed by Scott R. Butler, 8-29-11. 
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Several landowners exist within 1,000 feet downstream of the THP boundary.  As such a notice by letter was sent to 
downstream water users.  See the a copy of the letter Appendix D page 4.109.  The notice was published in a newspaper 
of general circulation.  Forest practice rules, 14 CCR section 1032.10, page 167.  A copy of this legal notice can be found 
in Appendix D page 4.111 

http://gis.napa.ca.gov/support/prcl_based_support/zoningintents.asp


13. RPF preparing the THP:  Name  Scott R. Butler    RPF Number  RPF #1851    
 Address  889 Hwy 20-26            
 City  Ontario    State  OR  Zip 97914  Phone  (707) 468-8466     

 
a.  [X]  Yes    [   ]  No I have notified the plan submitter(s), in writing, of their responsibilities pursuant to  
   14 CCR 1035 of the Forest Practice Rules See attached letter in Appendix D page 4.101 of 

the THP.  Emailed  8-19-11. 
   

      [X]  Yes    [   ]  No I have notified the timber owner and the timberland owner of their responsibilities for  
    compliance with the Forest Practice Act and rules, specifically the stocking requirements of  

   the rules and the maintenance of erosion control structures of the rules. See attached letter in 
Appendix D page 4.101 of the THP.  Emailed 8-19-11. 

 
 
  b.  [X]  Yes    [   ]  No I will provide the timber operator with a copy of the portions of the approved THP as listed in  
     14 CCR 1035 (e).  If "no", who will provide the LTO a copy of the approved THP? 
 

I, or my supervised designee, will meet with the LTO prior to commencement of operations to advise of sensitive conditions 
and provisions of the plan pursuant to 14 CCR 1035.2. 

 
c.  I have the following authority and responsibilities for preparation and administration of the THP and timber operation.  
    (Include both work completed and work remaining to be done): 
 
I am responsible for the preparation of this THP and coordination with the regulatory agencies to gain its approval.  I will 
provide any additional information needed for plan approval or amendment.  I will provide field assistance to the timber 
owner, CDF and the Timber Operator in carrying out the provisions of the plan as requested or as required by 14 CCR 
1035.1 and 2.  I will be available, on request, to provide professional assistance during timber operations as required by 
CCR 1035 (d)(1).  I will have no responsibility for execution of the plan.  I have done no survey work and have accepted the 
existing boundaries as represented by the landowner. 

          
d.  Additional required work requiring an RPF, which I do not have the authority or responsibility to perform: 
 
None at this time                                                                                                                                                                     
                 

 e.  After considering the rules of the Board of Forestry and Fire Protection and the mitigation measures incorporated in this 
THP, I have determined that the timber operation: 

 
  [   ]   will have a significant adverse impact on the environment. (Statement of reasons for overriding  
      considerations contained in Section III). 
 
  [X]    will not have a significant adverse impact on the environment. 
 
 Registered Professional Forester:  I certify that I, or my supervised designee, personally inspected the THP area, and this 
 plan complies with the Forest Practice Act, the Forest Practice Rules and the Professional Foresters Law.  If this is a 
 Modified THP, I also, certify that:  1) the conditions or facts stated in 14 CCR 1051 (a) (1) - (16) exist on the THP area at 

the time of submission, preparation, mitigation, and analysis of the THP and no identified potential significant effects 
remain undisclosed; and 2) I, or my supervised designee, will meet with the LTO at the THP site, before timber operations 
commence, to review and discuss the contents and implementation of the Modified THP.   
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Signature         See Appendix D page 4.3 for signature  Date           
                       



 
LICENSED TIMBER OPERATOR RESPONSIBILITY ACKNOWLEDGEMENT 

(As per Section 1035.3 Title 14, CCR) 
 

Harvesting Plan Number:  Unknown at this time         
Licensed Timber Operator Information 

Name    Unknown at this time                                          Lic. No.   LTO #     
Address                
City       State  CA Zip   Phone   (707)     

As the LTO listed above I acknowledge responsibility for the following: 
1) Inform the responsible RPF or plan submitter orally or in writing of any site conditions which in the LTO’s opinion prevent 

implementation of the approved plan and amendments. 
2) Be responsible for the work of his or her employees and familiarize all employees with the intent and details of the 

operational and protection measures of the plan and amendments that apply to their work. 
3) Keep a copy of the applicable approved plan and amendments available for reference at the site of active timber 

operations. 
4) Comply with all provisions of the Act, Board rules and regulations and the applicable approved plan, and amendments. 
5) Attend an on-site meeting or discuss archaeological site protection with the RPF or supervised designee familiar with on-

site conditions. 
6) To inquire of the plan submitter, timberland owner or their authorized agent, RPF who wrote the plan, or the supervised 

designee, if any mitigation measures or specific operating instructions are contained in the Confidential Archaeological 
Addendum or any other confidential addendum to the plan. 

7) Provide the RPF responsible for professional advice throughout the timber operations, the name, address and phone 
number of an on-site contact employee authorized by the LTO to receive RPF advice. 

8) Keep the RPF responsible for professional advice throughout the timber operations advised of the status of timber 
operation activity. 

9) Within 5 days before, and not later than the startup of timber operations, notify the RPF of the start of timber operations. 
10) Within 5 days before, and not later than the shutdown of a timber operation, the LTO shall notify the RPF of the shutdown 

of timber operations. 
11) Cease operations, except for emergencies and operations needed to protect water quality, upon receipt of written notice of 

an RPF’s withdrawal of professional services from the plan.  The LTO shall not resume operations until written notice is 
received from the plan submitter that another RPF has visited the site and accepts responsibility for providing advice 
regarding the plan as the RPF of record. 
In addition to the above, I have specific responsibilities for the following:       

              

 
I have read and understand my responsibilities as the Licensed Timber Operator summarized above and specifically 
described in 14 CCR 1035.3.  I will fulfill my legal obligation as stated in the forest practice rules, and agree to fulfill my 
responsibilities as described above. 
 
LTO  Signature:  See Appendix D page 4.3 for signature   Title: Owner     
 

Responsible On-Site Contact (if different) 
Name:               
Printed Name:           Date:    
Street Address/PO Box #:      City:     Zip:     
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Telephone Number:         



REGISTERED PROFESSIONAL FORESTER (RPF)  RESPONSIBILITY ACKNOWLEDGEMENT 
(As per Section 1035.1 Title 14, CCR) 

RPF Certified to Provide Professional Advice:  
Name    Scott R. Butler       RPF Number  RPF #1851    
Address   889 Hwy 20-26           
City  Ontario  State  OR  Zip 97914  Phone  (707) 468-8466      
As of January 1, 2001, I have read and understand my responsibility as RPF, as described under 14 CCR 1035.1(a-g).    I agree to 
fulfill my responsibilities as an RPF as they pertain to this plan. 
 
[X] Yes     [  ] No     I have been retained as the RPF, available to provide professional advice to the licensed timber operator and 
timberland owner upon request throughout the active timber operations regarding: (1) the plan, (2) the forest practice rules, (3) and 
other associated regulations pertaining to timber operations. 
 
RPF Signature:   See Appendix D page 4.3 for signature        
 
 

PLAN SUBMITTER  RESPONSIBILITY ACKNOWLEDGEMENT 
(As per Section 1035 Title 14, CCR) 

Plan Submitter: 
Name    Ketan Mody             
Address   2087 Diamond Mountain Road          
City   Calistoga      State  CA           Zip  94515      Phone  (707) 331-2586   
  
As of January 1, 2001, I have read and understand my responsibilities as Plan Submitter as described under 14 CCR 1035.    I 
certify that I have fulfilled my legal obligation as stated in the forest practice rules, and agree to fulfill my responsibility as the plan 
submitter as it pertains to this plan.  Copy of 14 CCR 1035 emailed 8-19-11 along with additional sections, see copy of letter 
and material in Appendix D page 4.94 of the THP. 
 
[ X] Yes     [   ] No I have retained the services of an RPF to provide professional advice to the LTO and timberland owner upon 
request throughout active timber operations regarding: (1) the plan, (2) the forest practice rules, (3) and other associated regulations 
pertaining to timber operations. 
 
[   ] Yes     [   ] No  I have authorized the timberland owner,         
to perform the services of a professional forester, understanding that the services will be provided personally on lands owned by the 
timberland owner. 
 
Plan Submitter   Signature(s):  See Appendix D page 4.3 for signature      
 
 

TIMBERLAND OWNER  RESPONSIBILITY ACKNOWLEDGEMENT 
(As per Section 1035(d)(2)(B) Title 14, CCR) 

Timberland Owner 
Name                  
Address                 
City          State              Zip         Phone       
 
As of January 1, 2001, I have read and understand my responsibilities as timberland owner as described under  
14 CCR 1035(d)(2)(A – C).    I certify that I have fulfilled my legal obligation as stated in the forest practice rules, and agree to fulfill 
my responsibilities as the timberland owner as it pertains to this plan. 
 
I understand that I have been authorized by the plan submitter to perform the services of a professional forester pursuant to the 
Landowner exception in Public Resources Code Section 757, and such services will be personally performed only on those lands 
that I own. 
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Timberland Owner Signature:         N/A         
    



 SECTION II - PLAN OF TIMBER OPERATIONS 
NOTE:  If a provision of this THP is proposed that is different than the standard rule, the explanation and justification should 
normally be included in Section III unless  it is clearer and better understood as part of Section II. 
 
14. a.  Check the Silvicultural methods or treatments allowed by the rules that are to be applied under this THP.  Specify the 

option chosen to demonstrate Maximum Sustained Production (MSP) according to 14 CCR 913 (933, 953) .11.  If more 
than one method or treatment will be used show boundaries on map and list approximate acreage for each. 

 
 [   ] Clearcutting           ac. [   ] Shelterwood Prep. Step                 ac. [   ] Seed Tree Seed Step                    ac. 

[   ] Shelterwood Seed Step                 ac. [   ] Seed Tree Removal Step                ac. 
[   ] Shelterwood Removal Step           ac.  

 [   ] Selection                                 ac.    [   ] Group Selection              ac. [   ] Transition                     ac. 
 [   ] Commercial Thinning              ac.    [   ] Road Right of Way          ac. [   ] Sanitation Salvage                    ac, 
 [   ] Special Treatment Area          ac.    [   ] Rehab. of                        ac. [   ] Fuelbreak                             ac. 
                                                                                  Understocked Area 
 [   ] Alternative             ac.   [ X] Conversion            13.5   ac. [X] Non-Timberland Area            1.5   ac. 
 
 Total acreage     13.5     ac.:  Explain if total is different from that in 8.      MSP option chosen:   (a) [   ]    (b) [   ]    (c) [X] 
 

Acreage explanation  

The total project area encompasses 16.5 acres, See Erosion Control Plan Appendix C page 3.1.  The THP is 
approximately 14 acres (13.5 actual acres), which is composed of a timberland conversion application for 13.5 acres and 
the removal of 8 trees for personal us.  The remaining 1.5 acres is composed of grass/brush/orchard.  An additional 1.3 
acres is composed of existing roads that will be treated for erosion control, see the Erosion Control Plan, Appendix C 

page 3.1.  The 14-acre timber harvest is included within the larger 16.5-acre project area.  (Note:  The 8 individual trees 
scattered around the perimeter of the project area are not part of the Erosion Control Plan. These trees will be used for 
personal use only, they are marked separately and will be separated from the balance of the harvested timber) 
 

 b.  If Selection, Group Selection, Commercial Thinning, Sanitation Salvage or Alternative methods are selected the post 
 harvest stocking levels (differentiated by site if applicable) must be stated. Note mapping requirements of 1034 (x) (12). 

 
Removal of 8 trees for personal use only. 

The removal of 8 individual trees, scattered around the proposed project is designed to reduce potential hazards to 
surrounding infrastructure, i.e. outbuildings, electrical wire, roads, vineyard, orchard and safety.  All 8 trees have been 
marked with yellow paint – pink flagging and are outside of the blue flag line designating the project boundary.  The 
individual trees are 5 to 20 feet from the project boundary.  All trees will be utilized for the personal use of the landowner.  
They are marked separately and will be separated from the balance of the harvested timber. 

                                                                                                                                                                                                        
 c.  [   ]  Yes    [X]  No   Will evenage regeneration step units be larger than those specified in the rules (20 acres tractor,  

30 acres cable)?  If yes, provide substantial evidence that the THP contains measures to accomplish any of 
subsections (A) - (E) of 14 CCR 913 (933, 953) .1 (a) (2) in Section III of the THP.  List below any instructions to the 
LTO necessary to meet (A) - (E) not found elsewhere in the THP.  These units must be designated on map and listed 
by size. 

 
d.  Trees to be harvested or retained must be marked by or marked under the supervision of the RPF.  Specify how the 
trees will be marked and whether harvested or retained. 
 
Marking                   
All trees within the flagged boundaries of the vineyard conversion blocks will be harvested.  All of the eight trees are 
marked with yellow paint and pink flagging. 
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WLPZ Marking 
The property is located in the 8,560 acre Simmons Canyon watershed (Calwater 2206.500102) and contains two Class III 
watercourses and a spring.  The project has been set back from these watercourses.  This watercourse protection zone 
has been increased to 35’ on each side of the drainage, no activity will take place within these setbacks. In areas where the 
watercourse meets county definitions the setbacks have been increased to 85’ or more, see the ECP Appendix C page 3. 
 The spring is in an old orchard and has been used for the orchard, a previous residence and out buildings for several 
generations.  The project has been set back from the spring and wet area 50’.  These WLPZ’s have been flagged with blue 
flagging.  See setback distances in the ECP.  No harvest or vineyard is planned within the WLPZ of these watercourses.   

 
Hardwood Marking                

All hardwoods within the vineyard conversion blocks will be harvested.  The following lists all tree species to be removed 
from the project area.   
 
    

 Tree Species DBH DBH
< 6" > 6"

Douglas Fir 375 660
Redwood 0 1
Black Oak 240 28

20
5

Pepperwood 60 90
Madrone 105 390
Maple 0 15
Manzanita 60 15
Ponderosa Pine 0 1
Total 840 1590

Tree count based on 7% sample

Tree count by species

5
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[   ]  Yes   [X]  No               Is a waiver of marking by the RPF requirement requested?  If yes, how will LTO determine 
which trees will be harvested or retained?   If yes and more than one silvicultural method, or 
Group Selection is to be used, how will LTO determine boundaries of different methods or 
groups?   

 
e.  Forest products to be harvested:  Sawlogs, Fuelwood, Pulpwood, Poles, and Chips                                                    

                                                                                      
f.  [   ]  Yes    [X]  No Are group B species proposed for management? 

     [   ]  Yes    [X]  No Are group B or non-indigenous A species to be used to meet stocking standards? 
     [   ]  Yes    [X]  No Will group B species need to be reduced to maintain relative site occupancy of A species? 
  

If any answer is yes, list the species, describe treatment, and provide the LTO with necessary felling and slash 
treatment  guidance.  Explain who is responsible and what additional follow-up measures of manual treatment or 
herbicide treatment are to be expected to maintain relative site occupancy of A species.  Explain when a licensed 
Pest Control Advisor shall be involved in this process. 

  
g.  Other instructions to LTO concerning felling operations.  None                                                                                           
              

 h.  [   ]  Yes    [X]  No Will artificial regeneration be required to meet stocking standards?  
 

i.   [   ]  Yes    [X]  No Will site preparation be used to meet stocking standards?  If yes, provide the information 
required  for a site preparation addendum, as per 14 CCR 915.4 (935.4, 955.4). 

           
 j.  If the rehabilitation method is chosen provide a regeneration plan as required by 14 CCR 913 (933, 953) .4 (b). 
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PESTS 
 
15. a.  [X]  Yes    [   ]  No          Is this THP within an area that the Board of Forestry and Fire Protection has declared a Zone of 

Infestation or Infection, pursuant to PRC 4712 - 4718?  If yes, identify feasible measures being 
taken to mitigate adverse infestation or infection impacts from the timber operation.  See 14 
CCR  917 (937, 957) .9 (a). 

              Sudden Oak Death 

The proposed project is in Napa County and in a declared zone of infestation for Sudden Oak Death (SOD). See 
Appendix N page 14.  This map shows the project location to be approximately 2 miles from the nearest confirmed 
location of SOD.  As such, the plan has limitations placed on the shipment of vegetation from the plan area.  See the 
Sudden Oak Death,  Appendix N page 14. 2-5 for a detailed list of limitations proposed by the California Oak Mortality 
Task Force http://www.suddenoakdeath.org/html/best_management_practices.html.  These limitations have been 
placed in the THP document, see below.   For a current list of Regulated Hosts and Plants proven to be associated 
with  Phytophthora ramorum (SOD), see Appendix N page 14.6-7.  Neither the RPF nor the botanist found SOD on, 
or adjacent to, the project area. 
 

 
 

Management Recommendations for SOD 

Infested forests 

If possible, avoid working in areas that are known or appear to be diseased. If you cannot avoid infested areas, follow 
the sanitation practices below when working in the known infested areas. If you don’t know if the site is infested, play it 
safe and assume that it is. Maps of infested areas are available online (see Resources). These maps do not note 
every diseased area, but can give you a general idea of the infested areas in California.  

 
Pathogen biology and risk of spread 

Phytophthora ramorum prefers moist environments and cool temperatures, and can be found in living, dying, or 
recently dead plants. During wet periods, the organism seems to be most active and therefore most likely to start new 
infections. Its spores can be found in soil, water, and plant material. The risk of movement and spread of the organism 
is greatest in muddy areas and during rainy weather. If possible, do not work in infested forests during the wet, rainy 
and cool times of the year. Generally, avoid working in muddy conditions. 
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Project Location 

1 mile 

http://www.suddenoakdeath.org/html/best_management_practices.html


SOD Mitigation (Sudden Oak Death), See Appendix N page 14 and Appendix D page 4.13 
Timber operations which minimize or avoid the introduction, build-up, or spread of SOD are considered Best 
Management Practices (BMPs). Specific state and federal regulations must be followed, but BMPs should be 
incorporated, and could act as timber harvest plan mitigations. Infected host material (especially foliage) can be 
carried on logging equipment and vehicles, and transferred to other sites. Mitigation measures to minimize the 
unintended movement of host material are recommended. The following (or similar) mitigation measures should be 
implemented to the extent practical and may be required for timber operations regulated by the State. Even if regulated 
articles do not move from the ZOI and are therefore not subject to state or federal regulations, CCR 917.9(a) still 
requires mitigation in timber harvest plans on state or private property for a pest covered by a ZOI.  
(Haz Mitigation #1) 

 
1. RPF (or LTO for most Exemptions) should inform personnel that they are working in an area with Sudden Oak 

Death disease, unauthorized movement of plant material is prohibited, and the intent of mitigation measures is to 
prevent disease spread (14 CCR 1035.2). If some sites in the general operating area are found to be disease-free 
or have a low incidence of disease, consider initiating operations on these sites before moving to more heavily 
infested sites.   

2. To the extent practical and feasible, route equipment away from host plants and trees, especially in areas with 
disease symptoms. Locate landings, log decks, logging roads, tractor roads, and other sites of equipment activity 
away from host plants, especially in areas with disease symptoms. 

3. Each time equipment or vehicles leave the site, the equipment or vehicles should be inspected by operations 
personnel for host plant debris (leaves, twigs, and branches). Host plant debris should be removed from 
equipment and vehicles prior to their departure. This applies to all equipment and vehicles associated with the 
operation, including logging equipment, log-hauling trucks, pick-up trucks, employee’s personal vehicles, etc. An 
exception will be granted for equipment or vehicles that leave the site temporarily and will be not be traveling to 
uninfested areas prior to their return. 

4. Conduct operations during the dry season. Utilize paved and rocked roads and landings to the extent possible. 
5. After working in an infested area, remove or wash off accumulations of soil, mud, and organic debris from shoes, 

boots, vehicles and heavy equipment, etc. before traveling to an area that is not infested with Sudden Oak Death. 
Lysol® or a bleach solution can be used to disinfect shoes and boots after cleaning.  

6. Inspect loads of logs and equipment leaving the site to ensure that no host material is being transported without a 
permit. This may require cleaning mud from vehicle to remove host plant material imbedded in mud, depending on 
conditions when the timber harvest is conducted. Consider establishing an equipment power wash station. The 
station should be: located within the generally infested area, paved or rocked, well drained so that vehicles exiting 
the station do not become contaminated by the wash water, located where wash water and displaced soil does not 
have the potential to carry fines to a watercourse (see “Saturated Soil Conditions” in 14 CCR 895.1), pay 
particular attention to sites where soil and organic debris may accumulate. 

 
Firewood 
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If firewood from host material is being removed from the site for commercial or private use, a compliance agreement 
must be in place. The information as to where and what is being removed, how it will be transported, specifically where 
it will be moved to, and during what time period should be included in the harvest document if the document will act as 
the compliance agreement. If this information is not included in the plan, a separate compliance agreement will be 
necessary prior to movement of host material. Compliance agreements not associated with a CDF harvest document 



are issued by the local County Agricultural Commissioner. Secure loads completely when transporting firewood or 
other materials.  No unprocessed less than 4” diameter material shall be removed from the project site.  All processed 
firewood must be free of leaves and small branches. 
 
Firewood in the form of Pine, D-fir and Oak may be removed from the project area.  Destinations of firewood is limited 
to SOD quarantined counties.  Transportation will be in ten wheelers, pickup trucks and trailers, and transportation is 
limited to locations within the SOD guaranteed counties.  Transportation of firewood is limited to the non winter period. 
 See Appendix N page 14.2 for a list of guaranteed counties. 
 
Treatments 

There are treatments or processing protocols that can be used to minimize the risk of spread.  Removing the bark 
allows the wood to dry and permits movement within the state and out of state with a certificate. If bark is removed or 
other parts are not used, burn the excess materials if possible. If burning is done, make sure it is done in a safe and 
approved manner. Burning poses no risk of spread since the organism is killed in the fire. When storing material, keep 
it dry and out of any standing water. Kiln drying will also kill the organism. 
 
Drafted water 

Infested water has not been proven to be a pathway for P. ramorum to cause new infections in forested areas, but has 
been shown to cause new infections in nurseries. Hence, drafted water has the potential to spread spores of the 
pathogen onto roadside hosts during dust abatement operations. Spores of the pathogen have been recovered from 
water collected beneath infected hosts, as well as from creeks and streams in infested areas. Water is not regulated 
under either state or federal quarantine regulations. However, the following practices may minimize the unintentional 
introduction of the pathogen: 

 If water is drafted and used for dust control, draft water from areas upstream of known infestations or from 
uninfested drainages.  

 If drafting from known infested watercourses, do not water roads with that source in areas that are not known 
to be infested.  

 If water is being drafted under a 1600 Series agreement with the California Department of Fish and Game 
and/or used in both infested and non-infested areas, it may require treatment with Ultra Clorox, similar to the 
recommended water treatment for P. lateralis, which causes Port-Orford Cedar Root Disease. The 
registration rate is 1 gallon of Ultra Clorox Bleach per 1,000 gallons of drafted water.  

 Do not use untreated water from infested areas for irrigation of host species nursery stock. Off –road 
approaches to drafting sites should be sufficiently rocked to minimize accumulating infested soil on drafting 
vehicles. 

 
Snag retention 

As stem-infected oaks and tanoaks decline and die, they are invaded by other wood decaying organisms and bark 
beetles. Such trees are prone to early structural failure, often breaking off several feet above ground. When selecting 
snags or recruitment trees for snags as a benefit for wildlife use, do not select SOD-infected trees.  
  
Operations personnel, as used in this section of the THP, will be under the direction of the LTO. 
 

12-2-11 4.15 Appendix D
  

SOD mitigations as proposed are valid for one year , if SOD mitigations change after one year the THP will be 
amended to include the most current SOID information and mitigations.



Pine Slash Treatment 

The project area proposes the removal of several Ponderosa Pine trees.  Pine slash will be treated as listed below. 
 

917.9, 937.9, 957.9 Prevention Practices. [All Districts]  

(c) The Board of Forestry has determined that insects breeding in pine logging slash can be a significant problem if 
they are not managed. Board of Forestry Technical Rule Addendum Number 3 describes the considerations that the 
RPF preparing a THP shall use in developing alternatives for treating pine brood material. The addendum also 
describes methods of treating pine brood material that may be used to meet the objectives of this rule. The RPF may 
propose or the Director may require hazard reduction treatments to mitigate significant adverse impacts of insects 
breeding in pine brood material at any time during the life of a THP.  
 

BOARD OF FORESTRY TECHNICAL RULE ADDENDUM NO. 3  BROOD MATERIAL  

A. Hazard Determination  

 Tree mortality and top killing result when Ips beetle populations reproduce and increase in pine brood 
material and then leave this material and attack pines in the residual stand. Hazard increases with the 
amount of pine brood material present.  

 Any suitable breeding material, including pine logs from recently felled trees, represents a hazard as long as it 
remains on site long enough for the beetles to complete a life cycle in it. During suitable weather, the life cycle 
may be as short as five weeks. Piling of brood material is more hazardous than leaving it spread-out on the 
ground.  

 Timing of brood material production may influence hazard. Hazard is presumed to be highest when pine 
brood material is produced from February through June and moderate when produced at other times of the 
year. At no time is hazard presumed to be low. In some parts of the Southern Forest District, hazard is 
presumed to be high year round, regardless of when the brood material was produced.  

 Age, size, and species of residual trees influence hazard. Young pole size stands of pine are most 
susceptible to damage. Tree species other than pine are not damaged by insects that breed in pine brood 
material. Brood material from tree species other than pine generally does not contribute to the build-up of 
damaging beetle populations.  

 Low vigor residual trees are at greatest risk. Historically, drought stressed, suppressed, and overstocked 
stands have been identified as high risk. Off-site, diseased, damaged, and overmature trees are also at risk.  

 If damaging insect populations are high, hazard will be greater. High beetle populations have the potential to 
damage more than just low vigor trees. Chronic pine mortality in the area should be evaluated to determine if 
high beetle populations are present. An established Zone of Infestation for pine bark beetles implies that 
conditions are appropriate for the build-up of beetle populations.  

 Potential for the spread of damaging insects to adjacent ownerships should be considered. The closer the 
ownership, the greater the risk. Generally, ownerships beyond one quarter of a mile will have little or no risk.  
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 Value of residual trees should be considered. How much loss to residuals is acceptable?  
 



B. Pest Hazard Reduction Treatment Alternatives applied to Pine Slash 

Any treatment to reduce hazard should apply to the entire area where a hazard has been determined to exist, including 
the area where lopping for fire hazard reduction has been used. Treatment alternatives include modification of the 
brood material so that it is less suitable as a breeding site for beetles or methods to reduce beetle populations that 
have developed. Specific Treatment Alternatives applied to pine brood material are as follows:  
 
(1) The following treatments are acceptable provided they are completed before insect broods emerge from infested 

material. During weather that is suitable for brood development, a five week window is the maximum time that 
should elapse between creation of brood material and its treatment by one of the following methods: brood 
material can be removed from the site for processing or disposal; if left on-site, it can be piled and burned, 
chipped, debarked, treated with an appropriate pesticide, or piled and covered with clear plastic. If brood material 
is piled and covered, the plastic used must be a minimum of 6 mil thick; piles must be completely sealed by the 
plastic so that there are no openings to the outside and remain covered for 6 months (or 4 months if at least 2 
summer months are included).  

(2) The following treatment is acceptable, provided it is completed as soon after brood material creation as is 
practical, but not later than one week. Lop all branches from the sides and tops of those portions of main stems 
which are 3" or more in diameter. Branches shall be scattered so that stems have maximum exposure to solar 
radiation. Do not pile brood material. Lopped stems could also be cut into short segments to decrease drying time 
and further reduce hazard.  

(3) Burying brood material will prevent it from being colonized by beetles, but may not prevent emergence of the 
beetles. Therefore, it must be buried before becoming infested. During suitable weather, brood material must be 
buried concurrent with its creation. "Suitable" weather depends upon location. In areas that receive snowfall, 
suitable weather generally exists from April 15-October 15. In other areas, suitable weather exists from March 1-
November 30. 

 
Hazard Reduction Mitigations for Pine Slash implemented under this THP/Conversion 

Treatment of Pine slash as directed by Board Of Forestry Technical Rule Addendum No. 3  See Hazard Reduction 
Appendix D page 4.17  (Haz Mitigation #2) 

 

 
Sustainable Pest Management Plan 

The project proposes the use of a Sustainable Pest Management Plan.   See the Sustainable Pest Management 
Plan developed by Ketan Mody, Appendix S page 19.1.  These best management practices have been incorporated 
into the plan and will be part of the vineyard management activities.  These best management practices are also part 
of the Erosion Control Plan application with Napa County, see Appendix C page 3.1 

 
 
b.  [   ]  Yes    [X]  No If outside a declared zone, are there any insect, disease or pest problems of significance in the 

THP area?  If yes, describe the proposed measures to improve the health, vigor, and 
productivity of the stand(s). 
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HARVESTING PRACTICES 
 
16. Indicate type of yarding system and equipment to be used: 
  GROUND BASED*       CABLE         SPECIAL 
 a.  [X]  Tractor, including end/long lining  d.  [   ]  Cable, ground lead  g.  [   ]  Animal 
 b.  [X]  Rubber tired skidder, Forwarder  e.  [   ]  Cable, high lead  h.  [   ]  Helicopter 
 c.  [X]  Feller buncher    f.   [   ]  Cable, Skyline  i.   [   ]  Other                              
     
 *  All tractor operations restrictions apply to ground based equipment. 
 
 
17. Erosion Hazard Rating:  Indicate Erosion Hazard Ratings present on THP.  (Must match EHR worksheets) 
      [   ]  Low  [X]  Moderate         [   ]  High          [   ]  Extreme 
 If more than one rating is checked, areas must be delineated on map down to 20 acres in size (10 acres for high and  
 Extreme EHRs in the Coast District).  
 

See EHR worksheet Appendix R page 18.1. 
 
“The soil is mapped at the site as the Aiken loam series, on 2 to 15 percent, and 30 to 50 percent slopes. Aiken loam soils 
are characterized as developing on basic igneous rock (USDA, 1978).”  See the Geological Report Appendix G page 7.2 
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18. Soil Stabilization:  In addition to the standard waterbreak requirements describe soil stabilization measures or additional 

erosion control measures to be implemented and the location of their application.  See requirements of 14 CCR 916.7 
(936.7, 956.7), and 923.2 (943.2, 963.2) (m), and 923.5 (943.5, 963.5) (f).  

 
Soil Stabilization: 

Soils within the property and the project area are classified by the USDA Soil Conservation Service’s, Napa County Soil 
Survey, as SCS 100 & 102, Aiken Loam, with an erosion hazard rating of moderate.  Given the existing slopes, the soils 
within the project site are more properly classified as SCS 101, Aiken Loam, 9 to 30%.  The mean annual precipitation is 30 
to 50 inches, and the mean annual temperature is 54° to 55° F. Summers are warm and dry while winters are cool and 
moist. The frost-free season is 200 to 250 days. See the soils report. See Appendix O page15. 
 
See erosion control measures proposed in the Erosion Control Plan (ECP) Appendix C page 3.  The ECP is attached and 
made a part of the plan. 

 
Soil stabilization will take place as required by the Forest Practice Rules up to the completion of the timber harvest plan.  
All exposed soil surfaces greater than 100 sq. ft shall be straw mulched and grass seeded, this applies to landing surfaces 
and road surfaces unless rocked.  All permanent road surfaces shall be rocked upon completion.   A three-year erosion 
control maintenance period applies to all roads and skid trails within this project area until implementation of the ECP, at 
which time all ECP measures shall apply.  Sidecast or fill material extending more than 20 feet in slope distance from the 
outside edge of the landing and which has access to a watercourse or lake shall be seeded, planted, mulched, removed or 
treated to adequately reduce soil erosion. 
 
Grass seed and straw: 

The ground cover will consist of 45% Annual Rye, 45% barley, and 10% crimson clover at 100 pounds per acre broadcast 
for the first year.  See Appendix C page 3.   Straw mulch shall cover at least 90% of exposed soil surfaces to a depth of 
two inches.   
 
After logging and slash control has been completed and the completion report filed, the Erosion Control Plan (ECP), see 
Appendix C page 3, will direct soil stabilization procedures.  It should be pointed out that no operations will take place 
within a WLPZ.  There are no stream crossings proposed for the plan. 
 
Erosion control measures implemented after completion of the THP shall be directed by the ECP.   See Appendix C page 

3.  Grass seed mixtures will be:  

Grass Seed Specifications as required by the ECP
Annual Rye 45%
Barley 45%
Crimson Clover 10%

100%
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Note:  Excavation of soil, or stump removal, constitutes operations under Napa Counties Grading permit and as such 
implementation of the ECP applies.  Once the ECP has begun, all aspects of the ECP must be completed within the time 
frame allowed under the ECP, see Appendix C page 3 for details.   To eliminate any confusion as to responsibility and 
implementation of the THP and ECP, there shall be a meeting at the end of timber harvesting operations between the RPF, 
LTO and the vineyard manager to discuss each person’s responsibilities when logging is complete.  CDF and any other 
reviewing agency may be invited to this meeting.  THP Mitigation #1.  See THP completion meeting requirements, Item 

#38 of the THP. 



19.  [   ] Yes     [X]  No          Are tractor or skidder constructed layouts to be used?  If yes, specify the location and extent of 
use: 

 
20. [   ]  Yes    [X]  No         Will ground based equipment be used within the area(s) designated for cable yarding?  If yes,  
            specify the location and for what purpose the equipment will be used.  See 14 CCR 914.3  
            (934.3, 954.3) (e). 
 
21. Within the THP area will ground based equipment be used on: 
 
 a.  [   ]  Yes    [X]  No Unstable soils or slide areas?  Only allowed if unavoidable. 
 b.  [   ]  Yes    [X]  No Slopes over 65%? 
 c.  [   ]  Yes    [X]  No Slopes over 50% with high or extreme EHR? 
 d.  [   ]  Yes    [X]  No Slopes between 50% and 65% with moderate EHR where heavy equipment use will not be  
    restricted to the limits described in 14 CCR 914 (934, 954) .2 (f) (2) (i) or (ii)? 
 e.  [   ]  Yes    [X]  No Slopes over 50% which lead without flattening to sufficiently dissipate water flow and trap 
    sediment before it reaches a watercourse or lake? 
 

If a. is yes, provide site specific measures to minimize effect of operations on slope stability below.  Provide explanation 
and justification in section III as required per 14 CCR 914 (934, 954) .2 (d).  CDF requests the RPF consider flagging 
tractor road locations if “a.” is yes.   

 If b., c., d. or e. is yes: 
1)  the location of tractor roads must be flagged on the ground prior to the PHI or start of operations if a PHI is not 
required, and  
2) you must clearly explain the proposed exception and justify why the standard rule is not feasible or would not comply 
with 14 CCR 914 (934, 954). 

The location of heavy equipment operation on unstable areas or any use beyond the limitations of the standard rules must 
be shown on the map.  List specific instructions to the LTO below. 

 
 

Geological conclusions and recommendations found in Appendix G page 7.3 

“Based on our research and review of the site conditions, the proposed vineyard development appears feasible from the 
standpoint of an engineering geological evaluation. We did not observe any evidence of global slope instability such as 
landslides or areas of pervasive soil creep. We observed favorable slope stability and drainage conditions with low slope 
inclinations, combined with strong to very strong andesitic lava underlying the site. 
 
The NVVE Erosion Control Plan has proposed several drainage improvements for the new vineyard blocks that include 
water spreaders, detention basins, and areas for rock stabilization, and straw mulch that appear to be appropriate for the 
proposed application. NVVE has specified appropriate temporary drainage improvements such as water bars and fiber rolls 
to dissipate any concentrated flow.” 

 
 
22. [   ]  Yes    [X]  No                Are any alternative practices to the standard harvesting or erosion control rules proposed for 

this plan?  If yes, provide all the information as required by 14 CCR 914 (934, 954) .9 in Section 
III.   

     
    List specific instructions to the LTO below. 
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WINTER OPERATIONS 
 
23. a.  [X]  Yes    [   ]  No Will timber operations occur during the winter period?  If yes, complete “b, c, or d.”  State in 

space provided if exempt because yarding method will be cable, helicopter, or balloon. 
 b.  [   ]  Yes    [X]  No Will mechanical site preparation be conducted during the winter period?  If yes, complete “d”. 
 c.  [   ]      I choose the in-lieu option as allowed in 14 CCR 914 (934, 954) .7 (c).  Specify below the procedures listed in  
       subsections (1) and (2), and list the site specific measures for operations in the WLPZ and unstable areas as  
       required by subsection (3), if there will be no winter operations in these areas, so state. 
 d.  [X]         I choose to prepare a winter operating plan per 14 CCR 914 (934, 954) .7 (b). 
 

NOTE: “Winter period” means the period between November 15 and April 1, except as noted under special County 
Rules at Title 14 CCR 925.1, 926.18, 927.1, and 965.5…  (a) except as otherwise provided in the rules:  (1) All 
waterbreaks shall be installed no later than the beginning of the winter period of the current year of timber 
operations.  (2) Installation of drainage facilities and structures is required from October 15 to November 15 and 
April 1 to May 1 on all constructed skid trails and tractor roads prior to sunset if the National Weather Service 
forecast is a “chance” (30% or more) of rain within the next 24 hours. 

 
 

Winter Period operating limitations and requirements. 

No THP operations will take place during the winter period.  (November 15th through April 1st)  Except for timber falling.  
See winter period operating limitations on Appendix D page 4.22   

   

 
Wet Weather Operating Plan     

The wet weather operating plan applies to timber operations in the non-winter period (May 1st  through October 15th ).  
The following practices will take place in the event that the Weather Service predicts 30% chance of rain, at Saint Helena 
CA, in the next 24-hour period. 

1. Erosion control facilities will be installed on all skid trails and logging roads prior to the end of the day if the U.S. 
Weather Service forecast is for a chance (30%) of rain.  Rainfall prediction shall be secured from the U.S. Weather 
Service forecast, internet, radio, television or newspapers, by the Licensed Timber Operator.   
Internet site location http://www.weather.com/weather/tenday/94559?from=36hr_topnav_undeclared      

2. All landings and truck roads will have appropriate erosion control facilities installed. 
3. Routine use of roads and landings shall not take place when, due to general wet conditions, equipment cannot be 

operated under its own power.  Log hauling on the associated roads may take place when the roads are generally 
firm and passable. 

4. All haul roads will be outsloped and berms breached to keep water from accumulating and causing erosion in the 
event of rainfall occurring during the non-winter period. 
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5. If an excess of one inch of precipitation falls as measured at Saint Helena CA, all harvesting operations will cease 
for 24 hours after the last precipitation is recorded. 

http://www.weather.com/weather/tenday/94559?from=36hr_topnav_undeclared


Excerpt from the Forest Practice Rules 

MAXIMUM DISTANCE BETWEEN WATERBREAKS 
Guidelines for the LTO to use during waterbar installation 

Log Truck Road or Skid Trail Gradient Estimated 
Erosion 
Hazard Rating 10% or less 11% - 25% 26% - 50% >50% 

 Feet Feet Feet Feet 

Extreme 100 75 50 50 

High 150 100 75 50 

Moderate 200 150 100 75 

Low 300 200 150 100 
 

 

Winter Period Operating Plan per 916.9 (k) within a watershed subject to Anadromous Salmonid Protection   

This winter period operating plan will cover only the period October 15th through November 15th and April 1st through 

May 1st.   No logging operations are proposed during the winter period defined as November 15th through March 31st, 
except for timber falling, see limitations on page 4.23.  This winter plan is provided pursuant to 14 CCR 916.9(k) 

The following is in response to CCR 14 section 916.9 (k) and applies to this plan. 
 
From October 15 to May 1, the following shall apply:  

(1) Timber operations shall take not place unless the approved plan incorporates a complete winter period operating 
plan pursuant to 14 CCR (914.7(a) 

(2) Timber operations shall not take place unless an extended period with low antecedent soil wetness occurs, no 
tractor roads shall be constructed, reconstructed, or used on slopes that are over 40 percent and within 200 feet 
of a Class I, II, or III watercourse, as measured from the watercourse or lake transition line, and  

(3) Operations of trucks and heavy equipment on roads and landings shall be limited to those with a stable operating 
surface. 

(4) No logging roads are proposed to be constructed with this plan.   Use of logging roads, tractor roads, or landings 
shall not take place at any location where saturated soil conditions exist, where a stable logging road or landing 
operating surface does not exist, or when visibly turbid water from the road, landing, or skid trail surface or inside 
ditch may reach a watercourse or lake. Grading to obtain a drier running surface more than one time before 
reincorporation of any resulting berms back into the road surface is prohibited.  

(5) All roads (no tractor roads will be constructed or used on this plan) shall have drainage and/or drainage collection 
and storage facilities installed as soon as practical following yarding and prior to either the start of any rain which 
causes overland flow across or along the disturbed surface within a WLPZ or within any ELZ or EEZ designated 
for watercourse or lake protection, or any day with a National Weather Service forecast of a chance of rain of 30 
percent or more, a flash flood warning, or a flash flood watch. 

(6) Within the WLPZ of all watercourses, treatments to stabilize soils, minimize soil erosion, and prevent the 
discharge of sediment into waters in amounts deleterious to aquatic species or the quality and beneficial uses of 
water, or that threaten to violate applicable water quality requirements, shall be applied in accordance with the 
following standards: The following requirements shall apply to all such treatments. 
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(A) They are described in the plan, see the ECP Appendix C page 3.1, Project Notes. 



(B) For areas disturbed by the THP from May 1 through October 15, treatment shall be completed prior to the 
start of any rain that causes overland flow across or along the disturbed surface.  See Wet Weather 
Operating limitations and requirements in the THP,  Appendix D page 4.21. 

(C) For areas disturbed by the THP from October 16 through April 30, treatment shall be completed prior to any 
day for which a chance of rain of 30 percent or greater is forecast by the National Weather Service or within 
10 days, whichever is earlier. 

(7) The traveled surface of logging roads shall be treated to prevent waterborne transport of sediment and 
concentration of runoff that results from timber operations.  

(8) The treatment for other disturbed areas, including: areas exceeding 100 contiguous square feet where timber 
operations have exposed bare soil and any other area of disturbed soil that threatens to discharge sediment into 
waters in amounts deleterious to the quality and beneficial uses of water, and which may include, but need not be 
limited to, mulching, rip-rapping or grass seeding. Where straw, mulch, or slash is used, the minimum coverage 
shall be 90%, and any treated area that has been subject to reuse or has less than 90% surface cover shall be 
treated again prior to the end of timber operations. The RPF may propose alternative treatments that will achieve 
the same level of erosion control and sediment discharge prevention.  See the ECP Appendix C page 3.1, 
Project Notes. 

(9) Where the undisturbed natural ground cover cannot effectively protect beneficial uses of water from timber 
operations, the ground shall be treated by measures including, but not limited to, seeding, mulching, or replanting, 
in order to retain and improve its natural ability to filter sediment, minimize soil erosion, and stabilize banks of 
watercourses and lakes. See the ECP Appendix C page 3.1, Project Notes. 

(10) Skidding, loading or trucking operations will not occur at any time conditions on the ground meet the definition of 
saturated soils or when visibly turbid water from roads, skid trails, landings or inside ditches could reach a 
watercourse.  Skidding, loading and trucking operations will cease for 24 hours after the last precipitation 
exceeding 1” is recorded at St. Helena, CA.  The probable form of precipitation during this period on this 
operating area will be a low intensity short duration rainstorm of approximately 1 inch of rainfall. 

 
Winter period operating plan November 15 to January 31 

No THP operations will take place during the winter period (defined for this THP as November 15th through Jan 31st)  except for 
timber falling.  The following limitations apply at all times during the winter period.  THP Mitigation #2  Justification for the 
limitation of Jan 31 is the NSO.  The NSO consultation is only good until the end of Jan in a given year.  No operations can take 
place in the winter period after Jan 31st due to the NSO. 
 

1. No heavy equipment is allowed at any time.   
2. Fallers vehicles will operate on rocked road surfaces at all times.   
3. All aspects of the winter period operating plan found on the previous page are in effect. 
4. Trees shall be felled to lead in a direction away from WLPZ 
5. Trees shall be felled in conformance with watercourse and lake protection measures incorporated in the timber 

harvesting plan and consistent with Article 6 of the rules.   
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The following is in response to CCR Section 914.7 (b) and applies to the plan. 

Specific operating measures to be taken during the winter period to minimize damage due to erosion and soil movement into 
watercourses, and to minimize damage due to soil compaction from felling, yarding, loading, mechanical site preparation, and 
erosion control activities.  

1. The erosion hazard rating for the project area is moderate.   
2. No mechanical site preparation is allowed during the winter period.  Mechanical site preparation is associated with the 

ECP and under direction by Napa County.  “All ground disturbing activities associated with the application of the ECP 
shall be completed by September 1 of each year, and all erosion control measures shall be in place by September 15. 
”  See Appendix C page 3.1.  

3. No skid trails will be built under this THP.  
4. The operating period for winter operations on the THP is November 15th to Jan 31st.  
5. All erosion control facilities associated with the ECP must be in place by September 15th, , See Appendix C page 3.1  
6. All erosion control facilities associated with the THP must be in place by October 15th  Timber falling may take place 

during the winter period defined as November 15th to January 31.  See page 4.23 above. 
7. All disturbed area must have erosion control treatment completed prior to the start of any rain that causes overland 

flow across or along the disturbed surface.  Skidding, loading and trucking operations will cease for 24 hours after the 
last precipitation exceeding 1” is recorded at St. Helena, CA.  The probable form of precipitation during this period on 
this operating area will be a low intensity short duration rainstorm of approximately 1 inch of rainfall. 

8. Silvicultural system-ground cover.  Not applicable, no equipment allowed to operate and no vehicles allowed off of 
rocked roads.  No ground disturbance will take place, activities limited to falling only. 

9. Operations within the WLPZ.  No operations allowed in the WLPZ, no equipment allowed to operate and no vehicles 
allowed off of rocked roads.  No ground disturbance will take place, activities limited to falling only outside of WLPZ.   

10. Equipment use limitations.  No equipment allowed to operate and no vehicles allowed off of rocked roads.  No ground 
disturbance will take place, activities limited to falling only. 

11. Known unstable areas.  No unstable areas present.  See geologic report Appendix G page 7.1 
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Definitions 895.1 

Saturated soil conditions means that soil and/or surface material pore spaces are filled with water to such an extent that 
runoff is likely to occur. Indicators of saturated soil conditions may include, but are not limited to: (1) areas of ponded water, 
(2) pumping of fines from the soil or road surfacing material during timber operations, (3) loss of bearing strength resulting 
in the deflection of soil or road surfaces under a load, such as the creation of wheel ruts, (4) spinning or churning of wheels 
or tracks that produces a wet slurry, or (5) inadequate traction without blading wet soil or surfacing materials. 
 
In tractor yarding or the use of tractors, this condition may be evidenced by: 

The production of sediment in quantities sufficient to cause a visible increase in turbidity of downstream waters in 
receiving Class I, II, III or IV waters or that violate Water Quality Requirements. 

 
In using heavy equipment, this condition maybe evidenced by: 

The production of sediment in quantities sufficient to cause a visible increase in turbidity of downstream waters in 
receiving Class I, II, III or IV waters; that violate Water Quality Requirements; or when it cannot operate under its own 
power due to wet conditions.  

 
On logging roads and landings this may be evidenced by:  

The production of sediment in quantities sufficient to cause a visible increase in turbidity of downstream waters in 
receiving Class I, II, III or IV waters or that violate Water Quality Requirements. 

 

Stable Operating Surface means a road or landing surface that can support vehicular traffic and that routes water off of 
the road surface or into drainage facilities without concentrating flow in ruts (tire tracks), pumping of the road bed, or 
ponding flow in depressions. A stable operating surface shall include a structurally sound road base appropriate for the 
intended use. The number, placement, and design of drainage facilities or drainage structures on a stable operating 
surface prevents the transport of fine-grained materials from the road or landing surface into watercourses in quantities 
deleterious to the beneficial uses of water. 
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 ROADS AND LANDINGS 

24. Will any roads be constructed?    [  ] Yes   [X] No, or reconstructed?  [   ] Yes   [X] No.  If yes, check items “a.” through “g.”  
 Will any landings be constructed?     [  ] Yes   [ X] No, or reconstructed?  [   ] Yes   [X] No.  If yes, check items “h.”             
                                                         through “k.” 
 
 a.  [   ]  Yes    [X]  No Will new or reconstructed roads be wider than single lane with turnouts? 
 b.  [   ]  Yes    [X]  No Are logging roads proposed in areas of unstable soils or known slide-prone areas? 
 c.  [   ]  Yes    [X]  No Will new roads exceed a grade of 15% or have pitches of up to 20% for distances greater than  
    500 feet?  Map must identify any new or reconstructed road segments that exceed an average 
    15% grade for over 200 feet. 
 d.  [   ]  Yes    [X]  No Are roads to be constructed or reconstructed, other than crossings, within the WLPZ of a  
    watercourse?  If yes, completion of THP Item 27 a. will satisfy required documentation.  
 e.  [   ]  Yes    [X]  No Will roads be located across more than 100 feet of lineal distance on slopes over 65%, or on  
    slopes over 50% which are within 100 feet of the boundary of a WLPZ? 
 f.   [X ]  Yes    [  ]  No Will any roads or watercourse crossings be abandoned?  
 g.  [   ]  Yes    [X]  No Are exceptions proposed for flagging or otherwise identifying the location or roads to be  
    constructed? 
 h.  [   ]  Yes    [X]  No Will any landings exceed one half acre in size?  If any landing exceeds one quarter acre in size  
                                                        or requires substantial excavation the location must be shown on the map. 
 i.   [   ]  Yes    [X]  No Are any landings proposed in areas of unstable soils or known slide prone areas? 

j.   [   ]  Yes    [X]  No Will any landings be located on slopes over 65% or on slopes over 50% which are within 100 
feet of the boundary of a WLPZ? 

 k.  [   ]  Yes    [X]  No Will any landings be abandoned? 
 

25. If any section in “item 24” above is answered yes, specify site-specific measures to reduce adverse impacts and list any  
 additional or special information needed by the LTO concerning the construction, maintenance, and/or abandonment of  
 roads or landings, as required by 14 CCR  Article 12.  Include required explanation and justification in THP Section III. 
 
 

No active erosion sites exist within the project area.  All areas of soils disturbed by project construction will be stabilized as 
per section 18 of the THP,  see Appendix D page 4.19 and the ECP Appendix C page 3. 

 
One section of existing ranch road will be abandoned and graded into the surrounding landscape.  This road does not meet 
the definition of “Logging Road” found in section 895.1 “Logging Road means a road other than a public road used by 
trucks going to and from landings to transport logs and other forest products.”  See Appendix C page 3 of the Erosion 
Control Plan which states  “Grade out existing road and roadside ditch through blocks G and I.”  Mitigation measures 
proposed in the ECP will adequately address sediment transport on these ranch roads. 

 
OPERATOR DIRECTION FOR GENERAL ROAD AND SKID TRAIL WORK 

 Out slope road surfaces whenever possible to avoid water accumulation and erosion. 
 Avoid inside ditches and related water accumulation, unless directed by the ECP 
 Follow all aspects of the Erosion Control Plan, Appendix C page 3. 

 

FLAGGING 

 THP boundary   ----------------------   Solid Blue 
 WLPZ and ELZ   ----------------------   Solid Blue 
 Truck Road   ----------------------   None 
 Skid Trail   ----------------------   None 
 Point location   ----------------------   Pink Glow, Solid Blue and hand written numbers 
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 All Flagging is in place and available during the preharvest inspection. 



 
WATERCOURSE AND LAKE PROTECTION ZONE (WLPZ) AND DOMESTIC WATER SUPPLY PROTECTION MEASURES 
 

1)  [  ] Yes        [X] No   Is a 1603 permit necessary? 
 
2)  [  ] Yes        [X] No   Do you need to apply for a standard 1603 permit?  
 
 

 
26. a.  [X]  Yes    [   ]  No   Are there any watercourse or lakes which contain Class I through IV waters on or adjacent to 

the plan area?  If yes, list the class, WLPZ or ELZ width, and protective measures determined 
from Table I and/or 14 CCR 916 (936, 956) .4 (c) of the WLPZ rules for each watercourse.  
Specify if Class III or IV watercourses have WLPZ , ELZ or both. 

 
No harvesting or vegetation removal is proposed within any WLPZ or ELZ of any Class I, II or III watercourse.   

 
 b.  [  ]  Yes    [X]  No  Are there any watercourse crossings that require mapping per 14 CCR 1034 (x) (7)? 
 c.  [  ]  Yes    [X]  No  Will tractor road watercourse crossings involve the use of a culvert? If yes state minimum 

diameter and length for each culvert (may be shown on map). 
 

All watercourse crossings are existing.  These crossings are on Diamond Mountain county road and on existing access 
ranch roads outside and adjacent to the project area.  Existing crossings are culverted. 
 

OPERATOR DIRECTION TO SPECIFIC POINTS WITHIN AND OR ADJACENT TO THE WLPZ, ELZ and or RMZ. 
 
No equipment is to operate within the WLPZ of any Class I, II or III watercourse except on existing road surfaces. 

 
 

Table 4.  Core and Inner Zone widths, CCR 14 page 89 
None exist within or adjacent to the proposed project. 

 
Water Class Class II-S (feet) Class II-L (feet) 

Geographic Location Watersheds in Coastal Anadromy Zone Watersheds in Coastal Anadromy Zone 
Slope Class Core Zone Inner Zone Core Zone Inner Zone 

<10% 0 50 30 70 
10% - 30% 15 35 30 70 
30% - 50% 15 60 30 70 

>50% 15 85 30 70 
 
 
 
 
 

WATERCOURSE < 30%  Slope 30 – 50% Slope >50% Slope 
 

Class I WLPZ 150 150 150 None present 

Class II-L WLPZ 100 100 100 None Present 

Class II-S WLPZ 50 75 100 
None present 

Class III  WLPZ 30   Present 
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Napa County watercourse protection zone widths. 

All WLPZ widths are specified in the ECP.  Watercourse setback requirements for Napa County are also applicable, in 
some cases these setbacks are more than required by the forest practice rules and in some cases, less.  See the ECP 
Appendix C page 3 for site specific WLPZ width.  The greater of the two widths (CDF vs. Napa County) is represented in 
the ECP. 
 
Class I Watercourse 

No Class I Watercourse is near or adjacent to the project area. 
 
Class II-L Watercourse 

No Class II-L Watercourse is near or adjacent to the project area. 
  
Class II-S Watercourse 

No Class II-S Watercourse is near or adjacent to the project area. 
 
Class III Watercourses  

The property contains two Class III watercourses and a spring.  The project has been set back from these watercourses.  
The watercourse protection zone has been increased to 35’ on each side of the drainage, no activity will take place within 
these setbacks. In areas where the watercourse meets county definitions the setbacks have been increased to 85’ or more, 
see the ECP Appendix C page 3.   
 
Spring 

The spring is in an old orchard and has been used for the orchard, a previous residence and out buildings for several 
generations.  The old residence has been demolished.  The project has been set back from the spring and wet area 50’.  
See setback distances in the ECP. Appendix C page 3.  
 

Copy of email dated Nov 3rd, 2011, to Scott R. Butler from Drew Aspegren. 
 
The water proposed to be used for the irrigation on the Jasud Vineyard is sourced from a small spring on the property.  It is 
my experience that the spring water does not flow off the property, and that the diversion from the spring has not and will 
not exceed 25 acre-feet per annum (afa). 
 
Historically, since at least 1904, the spring has been used for domestic purposes and irrigation of gardens, orchards and 
vineyard on the property.  Use is estimated to have been 3-4 afa. Proposed future water use will be domestic and irrigation 
of gardens and a ±15 acre vineyard.  Estimated future use is 4-5 afa. 
 
The State Water Resources Control Board, Division of Water Rights does not exercise authority over use of water from 
springs whose water does not flow off the property, provided that use is less than 25 afa.  Further, it can be shown that 
water from the spring was used prior to 1914, establishing use prior to the enactment of the appropriative water right 
legislation in California.  Therefore, if it is shown that the spring water does flow off the property, the property enjoys a pre-
1914 appropriative right; pre-1914 appropriative rights may be exercised without permitting, but annual reporting is 
required. 
 
Drew L. Aspegren, P.E. 
Napa Valley Vineyard Engineering, Inc. 
 
Channel Zone: 
No timber operations are proposed within the Channel Zone as defined by CCR14 sec. 895.1   
 
Salvage Logging: 
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No timber salvage operations are proposed within a WLPZ. 



Erosion Control Plan, sediment and hydrological impacts 

An Erosion Control Plan has been designed for the project area, by a Licensed Civil Engineer (Napa Valley Vineyard 
Engineering).  See Appendix C page 3.  The Napa County Resource Conservation District has determined  “RCD finds 
the referenced Plan technically adequate for erosion and sediment control.”  See Appendix P page 16.   The ECP 
proposes a permanent cover crop, hand farming and a non tilled vineyard.  Erosion control measures include grassy 
waterways, rock stabilization, straw waddles, rock slope protection, diversion ditches, drop inlets, waterbars, permanent 
cover crops, T spreaders and detention ponds. 
 
Napa County General Plan Policy:  Con 48 and 50 (c) have been meet by implementation of the ECP.   

 Con reg 48 states  “Proposed developments shall implement project-specific sediment and erosion control measures 
(e.g., erosion control plans and/or stormwater pollution prevention plans) that maintain pre-development sediment 
erosion conditions or at minimum comply with state water quality pollution control…”    

 Con reg 50 states  “The County shall require discretionary projects to meet performance standards designed to ensure 
peak runoff in 2-, 10-, 50-, and 100-year events following development is not greater than predevelopment conditions. 
See hyperlink for complete text.  http://countyofnapa.org/pages/departmentcontent.aspx?id=4294971554 

 
As a result of implementation of the Erosion Control Plan, post project sediment erosion conditions and peak hydrological 
runoff are projected to be below pre project conditions.  See the hydrological reports Appendix H, I J and K.  Below is a 
short review of these additional county regulations and how the ECP meets these requirements.   (WLPZ mitigation #1) 

 

 

Hydrology 

O’Connor Environmental and Napa Valley Vineyard Engineering have modeled hydrologic drainages for the project using 
the TR-55 model to assess project impacts on storm runoff.  Peak Flow Analysis Appendix H page 8.   
 
TR-55 is a U.S. Department of Agriculture hydrologic model that is used to estimate runoff and peak discharges and 
develop hydrographs for small basins using unit hydrograph theory and routing procedures that depend on runoff travel 
time through segments of the watershed (USDA, 1986).  A number of parameters are required as inputs for the 
development of the model including rainfall, soil hydrologic groups, and ground cover types, along with channel 
characteristics and dimensions. 
 
“Simulation of potential Project effects on runoff at the Project site using TR‐55 to estimate runoff changes and simulating 
the effects of proposed diversion ditches and two detention ponds indicates that peak runoff rates will decline for all design 
storms (24 hour, 2‐, 10‐, 50‐ and 100‐yr recurrence interval). Increases in peak flow from the Project site resulting from 
expected increases in runoff rates caused by changes from woodland to cultivated land cover are mitigated by four 
proposed detention basins.”  See Appendix H Page 8.15 
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Sediment 

“The universal soil loss equation (USLE) was used by Napa Valley Vineyard Engineering to model soil loss, per acre, pre 
and post-project. See Appendix I page 9.  The USLE predicts the long term average annual rate of erosion on a field 
slope based on rainfall pattern, soil type, topography, crop system and management practices. This analysis was 
performed for individual transects on each of the proposed blocks.   
 
The source area from which sediment may be delivered under pre-project conditions is restricted to the area located within 
200 ft of stream channels on the Project site. Erosion rates and sediment delivery were calculated only for areas within the 
proposed project area within 200 ft of streams. Pre-project sediment delivery is estimated to be 0.58 t/yr (Table 1).  
 
Sediment delivery under post-project conditions is determined based on USLE predicted erosion rates and SDR’s 
(sediment delivery rates) described above. Potential sediment delivery originates from vineyard blocks within 200 ft of 
stream channels and from vineyard runoff collected in the drainage system via drainage ditches, pipes and direct runoff to 
detention/sedimentation basins (Figure 2). Estimated post-project sediment delivery is 1.50 t/yr (Table 2). A table 
containing sediment delivery estimates for each area within the proposed vineyard blocks can be found in Appendix F. 
Sand size sediment is not expected to be delivered to streams from the Project area, primarily owing to ECP provisions in 
vineyard fields and deposition in sedimentation basins that receive a high proportion of vineyard runoff that could reach 
streams.”  See Appendix I page 9.10 for more detail. 
 

Proposed Treatment 
“Treatments to the project road site are proposed to limit erosion to the extent possible.  For these sites, installation of a lift 
of base rock (recommended depth 0.5 ft) on the road bed is recommended. Cut slopes should be treated to reduce rain 
splash erosion, which could be accomplished by use of vegetation, erosion control fabrics, rock retaining walls, or some 
combination of these treatments to create 80% soil cover (this could include naturally occurring native rock outcropping in 
road cuts which are locally significant in Segment 1).  Final specifications for treatments should be determined by Napa 
Valley Vineyard Engineering.  (Road Mitigation #1).  See Appendix K  page 11.3 for detail.  See also Appendix C page 

3.2 for the sections of road to which this treatment applies. 
 
Sediment Savings 
The proposed treatments at the road sites are expected to reduce erosion significantly.  These treatments would reduce 
the current road erosion rate by about 80% based on methods described in the Washington DNR Watershed Analysis 
Manual (1997) (see attachment, 2 pages). The resulting sediment savings are about 6.2 t/yr (0.8 x 7.7 t/yr). 
 
Conclusion 
Mitigation proposed within the ECP offsets the increase in sediment delivery determined for Project conditions (0.9 t/yr), 
and creates a net reduction in sediment delivery of about 5.3 t/yr.”  See Appendix K  page 11.3 for detail.  
 
 
The California Regional water Quality Control Board states “these County Regulations are “effective in the control of 
excessive rates of sediment delivery resulting from vineyard surface erosion.  See additional detail on page 4.32 of this 
Appendix.  http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/napariver_sediment/rs_r2_2009_0064.pdf. 
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As a result of implementation of this Timber Harvest Plan along with the Erosion Control Plan, post project 

http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/napariver_sediment/rs_r2_2009_0064.pdf


sediment erosion conditions and peak hydrological runoff are projected to be below pre project conditions.  

Implementation of this plan will not cause significant cumulative watershed effects.  (WLPZ mitigation #1) 
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d.  [  ]  Yes    [X]  No Is this THP Review Process to be used to meet Department of Fish and Game CEQA review 
requirements?  If yes, attach the 1603 Addendum below or at the end of this Section II;  provide 
the background information and analysis in Section III;  list instructions for LTO below for the 
installation, protection measures, and mitigation measures;  as per THP Form Instructions or 
CDF Mass Mailing, 07/02/1999, “Fish and Game Code 1603 Agreements and THP 
Documentation”.  



Anadromous Salmonid Protection Rules  

The project area lies in the western portion Simmons Canyon Planning Watershed (Calwater ID #2206.500102,  
http://frap.fire.ca.gov/projects/esu/esulookup.asp)  which drains into the Napa River.  See Appendix A page 1.12.  The watershed 
contains anadromous fish, (see Appendix A page 1.12 for the Evolutionary Significant Unit status of the planning watershed) and 
as such the Anadromous Salmonid Protection (ASP) rules apply.  The Napa River is listed by the federal Clean Water Act 303(d) as 
impaired due to fine sediment deposition.  See the following site for additional information.  
http://www.bof.fire.ca.gov/board_committees/forest_practice_committee/current_projects/ANADROMOUS_SALMONID_PROTECTI
ON_RULES_2009/revised_post-workshop_asp_q&a_doc__4_2_2010-final_.pdf  
 
The California Regional Water Quality Control Board adopted Resolution R2-2009-0064 for the San Francisco Bay Region.  The 
Napa River is listed pursuant to Federal Clean Water Act 303(d) requirements as an impaired waterbody due to fine sediment 
deposition.   The board approved the following for the Napa River on 1-23-09, see portions of resolution R2-2009-0064 below. 
 
Napa River Sediment Reduction and Habitat Enhancement Plan 

http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/napariver_sediment/rs_r2_2009_0064.pdf  
 
The goals of the Napa River Sediment Reduction and Habitat Enhancement Plan (Plan) are to: 

 Conserve the steelhead trout population 
 Establish a self-sustaining Chinook salmon population 
 Enhance the overall health of the native fish community 
 Enhance the aesthetic and recreational values of the river and its tributaries 
 

To achieve these goals, specific actions are needed to: 
 Attain and maintain suitable gravel quality and diverse streambed topography in freshwater reaches of Napa River and its 

tributaries 
 Protect and/or enhance base flows in tributaries and the mainstem of the Napa River  
 Reduce the number and significance of human-made structures in channels that block or impede fish passage 
 Maintain and/or decrease summer water temperatures in tributaries to the Napa River 

 
IMPLEMENTATION PLAN 

The actions described below, including the processes by which sediment and runoff control practices are proposed and 
implemented, are necessary to achieve TMDL targets and allocations and habitat enhancement goals. In addition, actions specified 
in this plan are expected to enhance steelhead run size and facilitate establishment of a self-sustaining Chinook salmon run. 
 

Regulatory Tools 

The only point sources of sediment identified in Tables 2 and 3b are those associated with urban stormwater runoff (e.g., 
municipal stormwater, runoff from State highways, and industrial and construction discharges) and wastewater treatment plants, 
which are regulated by NPDES permits. Table 4.0 shows implementation measures required of these sources.  
The state’s Policy for Implementation and Enforcement of the Nonpoint Source Pollution Control Program requires regulation of 
nonpoint source discharges using the Water Board’s administrative permitting authorities, including waste discharge 
requirements (WDRs), waiver of WDRs, Basin Plan Discharge Prohibitions, or some combination of these. Consistent with this 
policy, Tables 4.1 – 4.4 specify actions and performance standards by nonpoint source category, as needed to achieve TMDL 
sediment targets and allocations in Napa River watershed. The Water Board will consider adopting conditions for waiving 
WDRs that apply to the nonpoint sources (vineyards, grazing, roads, etc.) listed in Tables 4.1 – 4.4, address all pollutants of 
concern, protect all beneficial uses, and balance the agricultural, environmental, recreational, and residential needs of the 
watershed. 
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The project is impacted by CCR 14 section 916.9(a) since it is within a watershed with anadromous fish.    
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916.9(a) 



It is the goal of this project to be planned and conducted to prevent deleterious interference with the watershed conditions that 
primarily limit the values set forth in 14 CCR 916.2 [936.2, 956.2](a) (e.g., sediment load increase where sediment is a primary 
limiting factor; thermal load increase where water temperature is a primary limiting factor; loss of instream large woody debris or 
recruitment potential where lack of this value is a primary limiting factor; substantial increase in peak flows or large flood 
frequency where peak flows or large flood frequency are primary limiting factors). To achieve this goal, every timber operation 
shall be planned and conducted to meet the following objectives where they affect a primary limiting factor: 
 

(1) Comply with the terms of a Total Maximum Daily Load (TMDL) that has been adopted to address factors that may be 
affected by timber operations if a TMDL has been adopted, or not result in any measurable sediment load increase to 
a watercourse system or lake.  
 The project lies within the Napa river watershed.  The State Water Resources Control Board has amended the Water 
Quality Control Plan for the San Francisco Bay Region to establish a TMDL  for sediment in the Napa River.  
See, http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/napariver_sediment/rs_r2_2009_0064.pdf  
See table 1 above, page 4.33   
 
The project has an Erosion Control Plan that meets Napa County Conservation Regulations.  Per the California 
Regional water Quality Control Board, these County Regulations are “effective in the control of excessive rates of 
sediment delivery resulting from vineyard surface erosion.  Rates of sediment delivery are excessive when the 
predicted soil loss rate exceeds the tolerable soil loss rate (T), calculations as described in the “Universal Soil Loss 
Equation, Special Applications for Napa County, California” (USDA 1994)”  See inserted Table 4.1 above and  
http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/napariver_sediment/rs_r2_2009_0064.pdf.   
Analysis of the Erosion Control Plan show that post project sediment production for this project is projected to be 
below pre project levels.  See Appendix H, I, J and K pages 8, 9, 10 and 11 respectively. 
 

(2) Not result in any measurable decrease in the stability of a watercourse channel or of a watercourse or lake bank.  The 
THP proposes WLPZ’s that meet and or exceed CDF and Napa County standards.  No operations are proposed within 
the watercourse channel or bank.  See the ECP Appendix C page 3 

 
(3) Not result in any measurable blockage of any aquatic migratory routes for anadromous salmonids or listed species. 

The THP does not propose operations within the watercourse channel or bank.   
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(4) Not result in any measurable stream flow reductions during critical low water periods except as part of an approved 
water drafting plan pursuant to 14 CCR 916.9(r) [936.9(r), 956.9(r)].  The Class III watercourses are dry during the 
spring, summer and fall period.  There is no connectivity with the Napa River during these critical low water periods.  
The removal of forest vegetation and replacement with vineyard will not impact these low water periods.   

 
In addition, the water balance assessment done by O’Connor Environmental suggests “…that forest canopy intercepts 
and evaporates approximately 20% of storm precipitation in temperate coniferous forests (Dunne and Leopold 1978) 
pp. 87-88). Removal of the forest canopy therefore is expected to increase the quantity of precipitation reaching the 
ground surface, potentially causing increases in  

 infiltration of water to the soil and percolation to groundwater aquifers  
 summer base flow in streams 
 total water yield (annual runoff), and  
 peak and total storm runoff.  

 
These potential effects are discussed below in the context of regional scientific studies of redwood forest watershed 
hydrology.  See Appendix J page 10 for more detail. 
 

(5) Consistent with the requirements of 14 CCR § 916.9(i), 14 CCR § 936.9(i), or 14 CCR § 956.9(i); protect, maintain, 
and restore trees (especially conifers), snags, or downed large woody debris that currently, or may in the foreseeable 
future, provide large woody debris recruitment needed for instream habitat structure and fluvial geomorphic functions. 
The project area is not connected to any Class I watercourse.  No activity is planned within any WLPZ. 

 
(6) Consistent with the requirements of 14 CCR § 916.9(g), 14 CCR § 936.9(g), or 14 CCR § 956.9(g); protect, maintain, 

and restore the quality and quantity of vegetative canopy needed to: (A) provide shade to the watercourse or lake, (B) 
minimize daily and seasonal temperature fluctuations, (C) maintain daily and seasonal water temperatures within the 
preferred range for anadromous salmonids or listed species where they are present or could be restored, and (D) 
provide hiding cover and a food base where needed.   The project area is not connected to any Class I watercourse.  
No activity is planned within any WLPZ. 

 
(7) Result in no substantial increases in peak flows or large flood frequency.  The THP has addressed impacts to 

hydrology, see the THP Appendix D page 4.29.   Simulation of potential project effects on runoff from the project area 
using TR-55 model indicates a net reduction in peak flow pre-project vs. post-project conditions for 2, 5, 10, 25, 50 and 
100 year storm events as a result of mitigation proposed in the ECP.   

 
916(b) 

Pre-plan adverse cumulative watershed effects on the populations and habitat of anadromous salmonids shall be considered. 
The plan shall specifically acknowledge or refute that such effects exist. When the proposed timber operations, in combination 
with any identified pre-plan watershed effects, will add to significant adverse existing cumulative watershed effects, the plan 
shall set forth measures to effectively reduce such effects. 
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Pre-plan adverse cumulative watershed effects presently exist on populations and habitat of anadromous salmonids.  These 
adverse impacts include sediment transport and habitat degradation.  The plan as proposed does not increase the offsite 
transportation of sediment.  Per the USLE analysis based on the ECP, no net increase in sediment transport can be expected.  
No additional measures are needed.  The plan as proposed will have no significant adverse cumulative watershed effects.  



 
916.9(c)  

Objectives for timber operations or silvicultural prescriptions in WLPZs - Any timber operation or silvicultural prescription within 
any watercourse or lake protection zone shall have protection, maintenance, or restoration of the beneficial uses of water, and 
properly functioning salmonid habitat and listed aquatic or riparian-associated species as significant objectives. Specific 
objectives are described below.  No timber operations or silvicultural prescriptions are proposed in any WLPZ. 
     

Significant Objectives 

The project is located in the Simmons Canyon planning watershed a tributary of the Napa River Watershed, a watershed where 
populations of anadromous salmonids are listed as threatened, endangered, or candidate under the State or Federal 
Endangered Species Acts.  Protection, maintenance, or restoration of the beneficial uses of water or the populations and 
habitat of anadromous salmonids or listed aquatic or riparian-associated species is a significant objective of this plan.   
 

Present condition 

The project is located just below the upper ridge in the SW corner of the Simmons Canyon Watershed.  Due to its distance from 
the Napa River, potential impacts are expected to be minimal or non-existent. 
 
The project area contains two unnamed Class III watercourses.  The plan proposes a Water and Lake Protection Zone greater 
than required by the Forest Practice Act.  All roads in the project area are existing and culverted.  See Appendix C page 3 for 
greater detail. 
 

Objectives and mitigations: the following have been considered and proposed to minimize impact to the WLPZ and thereby 
impacts to the watercourse and downstream anadromous fisheries habitat. 
 

1. Reduce the transport of sediment into a watercourse by application of an Engineered Erosion Control Plan. 
The ECP proposes a permanent cover crop, non-tilled vineyard, diversion ditched, grassy waterways, T-spreaders, rock 
slope protection and detention ponds.  These best management practices will reduce the availability of sediment to 
transport into the WLPZ during the winter period.  The ECP proposes hand farming, non tillage, a permanent covercrop 
and detention ponds.  These practices will reduce the production of sediment by minimizing disturbance to the soil. 
 
Analysis of the USLE shows soil loss to be less for the post project than pre project due to implementation of ECP 
measures and mitigation measures.  See the THP Appendix D page 4.29 and Appendix H, I, J and K for additional 

detail. 
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2. Reduce the impacts of potential water runoff by implantation of the ECP.   
The ECP proposes a permanent cover crop and non-tilled vineyard, straw waddles, grassy drainage ways, diversion 
ditches, rock slope protection, T-spreaders and detention ponds to reduce water concentration, encourage sheet flow of 
storm water and detain water in detention ponds to increase infiltration, reduce sediment transport and meter water out flow 
 during the winter period. 
 
Analysis of the TR-55 model show no increase in hydrologic flow as a result of implementation of the ECP, See Appendix 

H page 8. 

 



3. Reduce potential for chemical pollutants to enter the WLPZ by application of an Sustainable Pest Management Plan and 
best management practices. 

 
The vineyard proposes a Sustainable Pest Management Plan and application of Best Management Practices approved by 
Napa County.   Impacts to the watercourse as a result of chemical use will be reduced and/or eliminated.  See SPM 
Appendix S page 19. 

 
 
27. Are site specific practices proposed in-lieu of the following standard WLPZ practices? 
 
 a.  [   ]  Yes    [X]  No Prohibition of the construction or reconstruction of roads, construction or use of tractor roads or  
    landings in Class I, II, III, or IV watercourses, WLPZs, marshes, wet meadows, and other wet  
    areas except as follows: 
     (1)  At prepared tractor road crossings. 
     (2)  Crossings of Class III watercourses which are dry at time of timber operations. 
     (3)  At existing road crossings. 
     (4)  At new tractor and road crossings approved by Department of Fish and Game.   
 b.  [   ]  Yes    [X]  No Retention of non-commercial vegetation bordering and covering meadows and wet areas? 
 c.  [   ]  Yes    [X]  No      Directional felling of trees within the WLPZ away from the watercourse or lake? 
 d.  [   ]  Yes    [X]  No      Decrease of width(s) of the WLPZ(s)? 
 e.  [   ]  Yes    [X]  No      Protection of watercourses which conduct class IV waters? 
 f.   [   ]  Yes    [X]  No     Exclusion of heavy equipment from the WLPZ except as follows: 
     (1)  At prepared tractor road crossings. 
     (2)  Crossings of Class III watercourses which are dry at time of timber operations. 
     (3)  At existing road crossings. 
     (4)  At new tractor and road crossings approved by Department of Fish and Game.  
  

g.  [   ]  Yes    [X]  No     Establishment of ELZ for Class III watercourses unless sideslopes are <30% and EHR is low? 
 h.  [   ]  Yes    [X]  No     Retention of at least 50% of the overstory canopy in the WLPZ? 
 i.   [   ]  Yes    [X]  No     Retention of at least 50% of the understory in the WLPZ? 
 j.   [   ]  Yes    [X]  No     Are any additional in-lieu or any alternative practices proposed for watercourse or lake 

protection? 
 
 NOTE:  A yes answer to any of items “a.” through “j.” constitutes an in-lieu practice.  If any item is answered yes, 
  refer to 14 CCR 916.1 (936.1, 956.1)  and address the following for each item checked yes:   
 

1.  The RPF shall state the standard rule; 
2.  Explain and describe each proposed practice; 
3.  Explain how the proposed practice differs from the standard practice; 
4.  The specific location where it shall be applied, see map requirements of 14 CCR 1034 (x) (15) and (16); 
5.  Provide in THP Section III an explanation and justification as to how the protection provided is equal to the  
     standard rule and provides for the protection of the beneficial uses of water, as per 14 CCR 916 (936, 956) .1 (a).     

Reference the in-lieu and location to the specific watercourse to which it will be applied.  
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28. a.  [X]  Yes    [   ]  No Are there any landowners within 1000 feet downstream of the THP boundary whose ownership  
    adjoins or includes a class I, II, or IV watercourse(s) which receives surface drainage from the  
    proposed timber operations?  If yes, the requirements of 14 CCR 1032.10 apply.  Proof of 

notice by letter and newspaper should be included in THP Section V.  If No, “28 b.” need not be 
answered. 

 
 b.  [   ]  Yes    [X]  No Is an exemption requested of the notification requirements of 14 CCR 1032.10?  If yes, an 
    explanation and justification for the exemption must appear in THP Section III.  Specify if  
    requesting an exemption from the letter, the newspaper notice or both. 
 
 c.  [   ]  Yes    [X]  No Was any information received on domestic water supplies that required additional mitigation  
    beyond that required by standard Watercourse and Lake Protection rules?  If yes, list site  
    specific measures to be implemented by the LTO. 
 
 

Notification was sent to all down stream landowners within 1000’ of the project boundary.  See Appendix D page 4.101 for 
a list of downstream landowners.   As of 9-27-11 three landowners have responded, there has been no indication of  
surface water use from downstream watercourses.  See Appendix X page 24 for copies of comment letters and responses 
from the RPF.  Both myself and the landowner Ketan Mody have talked with both of these adjacent landowners.   
 

Notification was also sent to all landowners within 300 feet of the boundaries of the project area.  See Appendix D page 

4.101 for a list of downstream landowners.   As of 9-27-11 two landowners have responded.  See letters and responses in 

Appendix X page 24.   
 
 
29. [   ]  Yes    [X]  No  Is any part of the THP area within a Sensitive Watershed as designated by the Board of 

Forestry  and Fire Protection?  If yes, identify the watershed and list any special rules, operating  
    procedures or mitigation that will be used to protect the resources identified at risk? 
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HAZARD REDUCTION 
 
30. a.  [X] Yes    [   ] No Are there roads or improvements which require slash treatment adjacent to them?  If yes, 

specify the type of improvement, treatment distance, and treatment method. 
 
 b.  [   ] Yes    [X] No Are any alternatives to the rules for slash treatment along roads and within 200 feet of 

structures requested?  If yes, RPF must explain and justify how alternative provides equal fire 
protection.  Include a description of the alternative and where it will be utilized below. 

 
HAZARD REDUCTION   

Fire Hazard 

917.2, 937.2, 957.2 Treatment of [Logging] Slash to Reduce Fire Hazard [All Districts] Except in the [High-Use 

Subdistrict of the Southern Forest District,] Southern Subdistrict of the Coast Forest District and Coastal Commission 
Special Treatment Areas of the Coast Forest District, the following standards shall apply to the treatment of slash 
created by timber operations within the plan area and on roads adjacent to the plan area, but excluding appurtenant 
roads. Lopping for fire hazard reduction is defined in 14 CCR 895.1.  
 

(a) Slash to be treated by piling and burning shall be treated not later than April 1 of the year following its 
creation, or within 30 days following climatic access, or as justified in the plan.   

 
(b) Within 100 feet of the edge of the traveled surface of public roads and within 50 feet of the edge of the 

traveled surface of permanent [and seasonal; Southern] private roads open for public use where permission 
to pass is not required, slash created and trees knocked down by road construction or timber operations shall 
be treated by lopping for fire hazard reduction, piling and burning, chipping, burying or removal from the zone.  

 
(c) All woody debris created by timber operations greater than one inch but less than eight inches in diameter 

within 100 feet of permanently located structures maintained for human habitation shall be removed or piled 
and burned; all slash created between 100-200 feet of permanently located structures maintained for human 
habitation shall be lopped for fire hazard reduction, removed, chipped or piled and burned.  Lopping may be 
required between 200-500 feet where unusual fire risk or hazard exist as determined by the Director or the 
RPF. 

 

Building Fire Hazard 

The landowner has several buildings within 200 feet of the proposed project.    No adjacent owners structures are within 
200 feet of the project area.  See maps, Appendix A page 1.4.  Due to the proximity of the proposed project to these 
structures, all slash created within 200 feet by this harvest operation will be mulched, chipped, burned or removed from the 
site.  (Haz Mitigation #3) 
 
Slash clean up 

All slash created by this harvest operation will be mulched, chipped, burned or removed from the site, i.e. firewood. 
 

31. [X]  Yes    [  ]  No   Will piling and burning be used for hazard reduction? See 14 CCR 917.1-.11, 937.1-.10, or  
    957.1-.10, for specific requirements.  Note:  LTO is responsible for slash disposal.  This  
    responsibility cannot be transferred. 
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The LTO is responsible for all slash disposal. 



 BIOLOGICAL AND CULTURAL RESOURCES 
 
32. a.  [X]  Yes    [   ]  No Are any plant or animal species, including their habitat, which are listed as rare, threatened or  
     endangered under federal or state law, or a sensitive species by the Board, associated with the 
    THP area?  If yes, identify the species and the provisions to be taken for the protection of the 
    species. 

 
b.  [   ]  Yes    [X]  No Are there any non-listed species which will be significantly impacted by the operation?  If yes,  
   identify the species and the provisions to be taken for the protection of the species. 

 
 NOTE:  See THP Form Instructions or the CDF Mass Mailing, 07/02/1999, section on “CDF Guidelines for Species  
 Surveys and Mitigations” to complete these questions. 
 
 

Botanical and Biological Resources   

A detailed scoping process has been performed for the assessment of impacts related to the proposed project.  This 
process is included in the Biological study done by Kjeldsen Biological Consulting.  The report is attached as Appendix F 

page 6.  A description of the scoping process can be found in the Biological Report, Appendix F and included, Federal 
Endangered and Threatened Species that Occur in or may be Affected by the Proposed Project in the U.S.G.S. 7 1/2 
Minute Quadrangle, the California Department of Fish and Game Natural Diversity Rare Find 3 Data Base for the 
Quadrangle and surrounding Quadrangles of the project site, Five Mile radius CNDDB, 2010 Rarefind 3; and querying the 
California Wildlife Habitat Relationship System 2010 dataset, and our experience with the local flora and fauna. 
 
The following information was extracted from the biological report, Appendix F page 6.5  See the report for more detail. 
 

Findings: 
 The project footprint is within conifer woodlands, oak woodlands, and fallow orchard; 
 No special-status plants or animal species were observed during our spring-summer floristic surveys of the property. 

The habitat types present and historic use of the property, as well as our field results, concludes that the proposed 
project will have a less that significant impact on local or regional special-status species;  

 No sensitive wildlife species were detected on the project site. No nesting raptors were observed; 
 Northern Spotted Owl (NSO) surveys were conducted according to USFWS and Cal- Fire protocol. (See Attached 

NSO Survey).  According to the data base there is a known NSO territory within 1.3 miles of the proposed Timber 
Conversion. Timber operations will not result in the take of these owls; 

 The proposed project will not impact any riparian vegetation, or have a substantial adverse effect on Sensitive Natural 
Communities regulated by the California Department of Fish and Game, US Fish and Wildlife Service, or Napa County 
sensitive biotic communities; 

 The project will not significantly reduce bat roosting/breeding habitat;  
 The proposed project will not impact any federal or state protected wetlands, drainages, or vernal pools as defined by 

section 404 of the Clean Water Act; 
 The proposed project will not substantially interfere with native wildlife species, migratory corridors, and/or native 

wildlife nursery sites. Habitat loss for species listed by the Department of Fish and Game Wildlife Habitat Relationships 
system will be less than significant;  
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 The DFG California Natural Diversity Data Base five-mile search does not show any records of special-status species 
for the property or confidence interval overlaps on the property; 
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 The significant biological resources on the property are the spring and down slope wetlands within the fallow 
agricultural lands and a spring fed drainage on the property. These areas will be avoided and provided with buffers as 
per CDF standards; and 

 There is no evidence to indicate that the project will significantly result in wildlife habitat loss, impact any of the regional 
special-status species, or result in the loss of sensitive or critical habitat. 

 
Assessment of Impacts 

The THP/TCP will remove approximately 15+/- acres of woodlands which provide cover and habitat for native wildlife in the 
area. Impacts of the proposed project to biological resources on-site or off-site will be less than significant provided 
standard forest practice rules, wetlands and drainages are avoided, and the erosion control plan is implemented. 
 
Mitigation Recommendations (Appendix F page 6.30) 

Standard construction practices as per Napa County Erosion Control requirements must be implemented to protect off-site 
movement of sediment and dust during and post construction.  WLPZ Mitigation #1 Appendix D page 4.27 
 
Mitigation measures during project clearing should include construction fencing to prevent any equipment movement into 
the wetlands and drainages. (Bio Mitigation #1) 
 
The site has potential for raptor nesting. No raptor nests were observed. Typical nesting season for raptors is March 1 
through July 31.. Any development of the site between the dates of March 1 through July 31 will require a pre-construction 
raptor survey. A qualified wildlife biologist should conduct pre-construction surveys of all potential nesting habitat for birds 
within 500 feet of earthmoving activities. Surveys for nesting birds should be conducted within 14 days prior to tree removal 
and or ground breaking on the project site. If active bird nests are found during preconstruction surveys, a 500-foot no-
disturbance buffer will be created around active raptor nests during the breeding season or until it is determined that all 
young have fledged.  (Bio Mitigation #2) 

 
Preconstruction surveys for bats should be conducted two to three days prior to tree removal. If bats are discovered during 
the surveys then a buffer of 100 to 150 feet should be established. Optimal time to remove trees is September 15 to 
October 15 and February 15 to April 1.  (Bio Mitigation #3) 

 
Mitigations proposed by the Biology report have been accepted and are listed below, see the THP item #38 Appendix D 

page 4.46. 
 
Site Description detail, see  Appendix F page 6.8  

Survey Methodology detail, see Appendix F page 6.18  

Results and Findings detail, see Appendix F page 6.21  

Assessments’ of Potential Impacts detail, see Appendix F page 6.29 

 
Oak Woodland Habitat: 

The Jasud property contains 6.7 acres of oak woodland habitat, in the form of Black Oak Woodlands.  The project 
proposes to remove 3.35 acres and convert to vineyard.  This represents a 50 percent reduction in this habitat type.  The 
remaining 50 percent or 3.35 acres is protected from future development by Napa County and the California Forest 
Practice Rules.  The retained habitat is contained in the water and lake protection zone adjacent to the Class III water 
course and on slopes over 30 percent.  This retention area can not have any future development take place do to these 
agency restrictions.  The retained oak woodland habitat contains scattered Douglas-fir regeneration and scotch broom 



and invasive species. See updated photos of this area, Appendix W page 23.10 -23.13 
 

The oak woodland habitat is not a climax habitat.  As such it will eventually develop into a conifer habitat containing Douglas-fir 
and then Redwood.  In an effort to maintain the oak woodland habitat the landowner proposes the following mitigation.   
 

Bio Mitigation #6 

Create an Oak Woodland Enhancement Area (OWEA) containing 3.35 acres.  Within this 3.35 acres selectively cut 
Douglas-fir seedlings under 4 inches in diameter and mechanical cutting of the invasive broom with hand held equipment.  
This will require annual mechanical cutting of the invasive broom prior to seed development.  The Douglas-fir will be looped 
and remain in place. 
 
The border of the THP and OWEA will be temporally protected during the construction faze of the project by use of 
temporary construction fencing.  See the ECP page 3.1 Permanent fencing will be established upon completion of the 
ECP. 

 
With implementation of Bio mitigation #6 impacts to oak woodland habitat would be considered less than significant. 
 
Fencing and protective borders: 

In an effort to protect vegetation retained outside of the project area, including the watercourse buffers, Oak Woodland 
Enhancement Area, Spring, wet area and arch site.  Temporary construction fencing needs to be placed on or adjacent to the 
edge of the project area.  This boundary has been flagged with blue flagging throughout the project area.   
 
In addition permanent exclusionary fencing needs to be placed around the vineyard.  See the ECP page 3.2 for location of 
permanent fencing.  This permanent fencing is designed to exclude deer from the future vineyard.  It is not the intent of the 
landowner to exclude small animals access to the vineyard, spring and wet areas.   The permanent fence must provide for small 
animal access by providing a minimum of 6 inch square access points throughout the vineyard.   
 
The spring and wet area will have temporary construction fencing placed prior to construction activities.  This temporary fence 
will be replace prior to completion of the vineyard.  The permanent exclusionary boundary shall restrict equipment access to the 
wet area, spring and arch site.  This boundary could be composed of logs, large rocks, barbed wire, electric wire etc.  Note, the 
spring and wet area have a 50 foot buffer.  The fence shall be place at the end of this buffer, see ECP page 3.2.   
 

Bio Mitigation #7 

Prior to any earthmoving activities, temporary construction fencing shall be placed at the boundary of all areas proposed for 
disturbance as shown on the ECP page 3.2.  The precise location of the temporary fencing shall be inspected and 
approved by Napa County Conservation Division prior to commencement of any earth disturbing activities.  No disturbance, 
including grading, placement of fill material, storage of equipment, etc. shall occur within the designated area for the 
duration of the erosion control plan installation and vineyard.  
 
Bio Mitigation #8 

A permanent exclusionary fence shall be installed around the perimeter of the vineyard as shown in the ECP page 3.2.  
The permanent fence shall provide access to small animals by, placement of 6 inch square holes every 15 feet. 
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Bio mitigation #9 
Upon completion of the vineyard project and removal of the temporary construction fence, a permanent exclusionary fence 
around the spring, wet area and arch site shall be installed.   
 
 
Bio mitigation #10 
At the request of CDF&G the following mitigation has been added. 
No timber harvest operations shall occur within 300 feet of the adjacent pond and on-site spring between October 15 and 
April 15 due to the potential presence of CRLF. 

 
 



Strix Occidentalis Caurina (Northern Spotted Owl)  

The THP is located within the range of the Northern Spotted Owl.   

A Northern Spotted Owl consultation has been performed by Pam Town, Consulting Wildlife Biologist.  See Biological 
Appendix F page 6.74, excerpt below.  NSO report updated 10-18-2011, see Appendix F page 6.73.1 
 
A summary of the location/silvicultural prescription for the property is included. 

 THP Name: Jasud Estates THP 
 Legal Description: Portions of Section 18 T08N, R06W MDB&M 
 County: Napa County 
 Property Ownership: 38 acres 
 Silviculture/Acres: Vineyard Conversion on approximately 15 acres. 
 Vineyard Development: 4 separate units/blocks 
 Slopes: 0% - 34%, ridge tops 
 Aspect: Gentle East facing slopes 
 Existing Vegetation: Douglas-fir w/scattered redwoods and oaks. 

 
According to the CNDDB Spotted Owl Viewer dated Nov. 11, 2010 and Theodore Wooster's, Consulting Wildlife Biologist, 
monitoring efforts, there is one northern spotted owl territory within 1.3 miles of the THP boundary (NAP007). This territory 
has two activity centers. A summary of the protection measures for this THP includes:  
 

 No harvesting will occur until NAP007 is detected/located within their historic activity center within the year of 
planned harvest activities. The owl's activity center is located on private property; therefore, daytime monitoring of 
the owl may not be possible due to access issues. If the owl is not detected within their historic activity centers, the 
property must be surveyed according to the current acceptable NSO protocol.  

 No harvest operations other than the use of existing roads will occur within 1,000' of the activity centers of NAP007. 
The activity centers for NAP007 are further than 1,000' from the THP boundary (1,472' from AC #I); therefore, at this 
time harvest restrictions do not apply to this THP. However, if the activity center moves within 1,000' of the property 
boundary, harvest restrictions may be applied. 

 Seasonal Restrictions: No operations from Feb. 1 to July 30 within 1/4 mile of the activity centers of NAP007, except 
on the use of existing roads. The activity centers for NAP007 are further than 1/4 mile from the THP boundary 
(1,472' - AC #I); therefore, at this time, no seasonal restrictions apply. However, if the activity center moves within 
1/4 mile of the property boundary, seasonal restrictions may be applied. 

 A portion of the Jasud Estates property falls within the 100-acre critical core nesting/roosting habitat for NAP007 
Activity Center #A. This piece is located outside this THP but is within the Jasud Property Boundary.  

 Northern spotted owl territories within 0.7 miles of Jasud Estates THP. 
o There is greater than 500 acres of suitable northern spotted owl habitat within 0.7 miles of NAP007, 

including over 200 acres of nesting/roosting post harvest. 
 Northern spotted owl territories within 1.3 miles of Jasud Estates THP. 

o There is greater than 1,336 acres of suitable NSO habitat within 1.3 miles of NAP007 post harvest. 
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This northern spotted owl Take Avoidance is for plan approval only. No timber operations shall occur until such time as a 
current years NSO survey (following the appropriate NSO survey protocol) has been completed, the results have been 
provided to the appropriate agency, and the results of a take avoidance determinations have been incorporated into the plan. 
(Bio Mitigation #4) 



 
 

Anadromous Fisheries 

Potential downstream impact does exist for anadromous fisheries.  See Anadromous Salmonid Protection section in 
Appendix D  page 4.32 

 

 

California Red Legged Frog (CRLF) 

All of Napa County is within the current range of the CRLF.  The occurrence of the CRLF has been addressed in the biological 
report on page 6.27.   

“Rana draytonii (California Red-legged Frog) The California red-legged frog inhabits permanent or nearly permanent water 
sources (quiet streams, marshes, and reservoirs). They are highly aquatic and prefer shorelines with extensive vegetation. 
There are no known occurrences for the California Red-legged Frog within five miles. There is no potential habitat associated 
with the proposed conversion area. The shallow ephemeral drainage channel on the property provides poor 
habitat for this species.” 

The USFWS guidance http://www.fire.ca.gov/resource_mgt/resource_mgt_forestpractice_pubsmemos_memos.php) requires the 
THP to assume presence of the frog since the plan is within the historic range of the CRLF.  The RPF choses Scenario II to 
address presence of CRLF.  Scenario II:  Suitable habitat within 2 miles of harvest units or in units but no harvest activities within 
300 feet of suitable habitat.  See biologist report (listed in part) above.  No additional mitigation necessary since there is no CRLF 
habitat located within 300 feet of the project area. 
 
Directions to LTO concerning listed species.  

Directions to the LTO:  If, during timber harvest operations, the LTO encounters any listed species or species of special 
concern, operations surrounding the occurrence will cease immediately. The RPF, CDF and CDF&G will then be contacted.  
Operations will not proceed until the RPF has determined that all appropriate measures have been taken.  A detailed list of 
species can be found in the Biological Report Appendix F page 6.20+, this list must be reviewed by the LTO.   (Bio 

Mitigation #5) 
 
Onsite review of the project by the Biologist and the Forester find potential for impact to rate threatened or endangered species 
unless the above mitigation is incorporated in the plan.  Mitigations proposed for species considered have been applied and 
reduce impacts to negligible if not none.  The project as proposed will not have any significant impact on rare, threatened or 
endangered species. 
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33. [   ]  Yes    [X]  No  Are there any snags which must be felled for fire protection or safety reasons?  If yes, 
 describe which snags are going to be felled and why.  
 
Snags  

Snags and other live trees have been designated to be retained for wildlife within the balance of the landowners parcel.  No harvest 
has been proposed in these areas.  Snags which pose an immediate threat to workers safety will be felled. 

 
 
34. [   ]  Yes    [X]  No  Are any Late Succession Forest Stands proposed for harvest?  If yes, describe the measures to 

be implemented by the LTO that avoid long-term significant adverse effects on fish, wildlife and 
listed species known to be primarily associated with late succession forests.  

  
 
35. [   ]  Yes    [X]  No  Are any other provisions for wildlife protection required by the rules?  If yes, describe. 
 
  
36. a.  [X]  Yes    [   ]  No Has an archaeological survey been made of the THP area?     
 
 b.  [X]  Yes    [   ]  No     Has a current archaeological records check been conducted for the THP area? 
 
 c.  [   ]  Yes    [X]  No     Are there any archaeological or historical sites located in the THP area?  Specific site locations  
    and protection measures are contained in the Confidential Archaeological Addendum in Section 

VI of the THP, which is not available for general public review. 
 

Cultural Resources 

During the course of plan preparation an Archaeological Survey Report (Appendix L page 12.1) and Confidential Archaeological 
Addendum (CAA, Appendix M page 13.1) were prepared by Tom Origer and Associates.  This included a scoping process of the 
following resources.  See the CAA, Appendix L page 12.1. 
 

 Archival research of library and project files of Tom Origer and Associates. 
 An Archaeological records check with the Northwest information center, 09-0863. 
 Native American Consultation. 
 Pre-field research. 
 An Archaeological survey performed by Tom Origer and Associates. 

 

Survey Results 

A cultural site was found.  See Appendix L page 12.1  
 
Protection Measures 

Specific enforceable protection measures apply, see Appendix M page 13.19 
 Fencing of perimeter as described in Appendix M page 13.5 (Arch Mitigation #1) 

 
General Recommendations, see Appendix M page 13.19 

 There is a possibility that prehistoric or historical cultural materials may be uncovered as a result of operations. Should 
this occur, operations within 100 feet of the discovery shall stop, the CDF archaeologist shall be notified, and the 
provisions of 14 CCR 929.3 shall be applied.   See Post Review Site Discovery below. (Arch Mitigation #2) 

 No collection of cultural materials by project personnel is allowed.  (Arch Mitigation #3) 
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 The RPF of record shall communicate the above recommendations to the LTO prior to the start of operations. (Arch 

Mitigation #4) 



Accidental discover of buried archaeological deposits. 

There is a low possibility that undiscovered or buried archaeological deposits could be present; however, accidental 
discovery could occur. In keeping with the CEQA and Section 106 guidelines, if archaeological remains are uncovered, 
work at the place of discovery should be halted immediately until a qualified archaeologist can evaluate the finds (§15064.5 
[f] and 36CFR60.4).  Prehistoric archaeological site indicators include: obsidian and chert flakes and chipped stone tools; 
grinding and mashing implements (e.g., slabs and handstones, and mortars and pestles); bedrock outcrops and boulders 
with mortar cups; and locally darkened midden soils. Midden soils may contain a combination of any of the previously listed 
items with the possible addition of bone and shell remains, and fire affected stones. Historic period site indicators generally 
include: fragments of glass, ceramic, and metal objects; milled and split lumber; and structure and feature remains such as 
building foundations and discrete trash deposits (e.g., wells, privy pits, dumps). If a dense concentration of historic period 
site indicators are uncovered, it is recommended that construction be halted immediately until a qualified archaeologist can 
evaluate the finds (§15064.5 [f]). (Arch Mitigation #5) 
 
The following actions are promulgated in the CEQA Guidelines Section 15064.5(d) and pertain to the discovery of human 
remains. If human remains are encountered, excavation or disturbance of the location must be halted in the vicinity of the 
find, and the county coroner contacted. If the coroner determines the remains are Native American, the coroner will contact 
the Native American Heritage Commission. The Native American Heritage Commission will identify the person or persons 
believed to be most likely descended from the deceased Native American. The most likely descendent makes 
recommendations regarding the treatment of the remains with appropriate dignity. (Arch Mitigation #6) 
 

Post Review Site Discovery Procedures:  14 CCR 929.3 

If a person discovers a potentially significant archaeological or historical site after a plan, Emergency Notice, or Exemption 
is accepted by the Director, the following procedures apply: (Arch Mitigation #7) 

(a) The person who made the discovery shall immediately notify the Director, LTO, RPF, or timberland owner of 
record. 

(b) The person first notified in (a) shall immediately notify the remaining parties in (a). 
(c) No timber operations shall occur within 100 feet of the identified boundaries of the new site until the plan submitter 

proposes, and the Director agrees to, protection measures pursuant to 14 CCR Sec. 929.2 (949.2,969.2). 
(d) A minor deviation shall be filed to the plan. The minimum information provided shall include:  

(1) A statement that the information is confidential.  
(2) The mapped location of the site.  
(3) A description of the site. 
(4) Protection measures, and 
(5) Site records, if site records are required pursuant to 14 CCR Sec. 929.l (g) (Z) (b) and 929.5 I949.5, 969.51. 

(e) Upon receipt, the Director shall immediately provide the proposed minor deviation or portions of the minor 
deviation, to Native Americans when Native American archaeological or cultural sites are involved. 
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37. [   ]  Yes    [X]  No   Has any inventory or growth and yield information designated "trade secret" been submitted in a 
separate confidential envelope in Section VI of this THP? 



 
38. Describe any special instructions or constraints that are not listed elsewhere in Section II. 
 
List of general mitigations, responsibilities and reminders for LTO, this list is not all inclusive.    

Copies of ECP, THP and TCP must be available onsite at all times. 

For compliance purposes a complete copy of the Erosion Control Plan, Timber Harvest Plan and Timber Conversion Plan 
must be available onsite at all times activities covered under these permits are taking place. 
 
THP Mitigation #1,  Completion meeting requirements.  See Appendix D page 4.4 

There shall be a meeting at the end of timber harvesting operations between the RPF, LTO and the vineyard manager 
to discuss each person’s responsibilities when logging is complete.  CDF and any other reviewing agency may be 
invited to this meeting.   
 

THP Mitigation #2, 
No THP operations will take place during the winter period.  (defined for this THP as November 15th through Jan 31st)  
Except for timber falling.  See details in the THP Appendix D page 4.23  
 

 
Haz Mitigation #1, SOD Mitigation (Sudden Oak Death), See Appendix N page 14 and Appendix D page 4.13 
1. RPF (or LTO for most Exemptions) should inform personnel that they are working in an area with Sudden Oak Death 

disease, unauthorized movement of plant material is prohibited, and the intent of mitigation measures is to prevent 
disease spread (14 CCR 1035.2). If some sites in the general operating area are found to be disease-free or have a 
low incidence of disease, consider initiating operations on these sites before moving to more heavily infested sites.   

2. To the extent practical and feasible, route equipment away from host plants and trees, especially in areas with disease 
symptoms. Locate landings, log decks, logging roads, tractor roads, and other sites of equipment activity away from 
host plants, especially areas with disease symptoms. 

3. Each time equipment or vehicles leave the site, the equipment or vehicles should be inspected by operations 
personnel for host plant debris (leaves, twigs, and branches). Host plant debris should be removed from equipment 
and vehicles prior to their departure. This applies to all equipment and vehicles associated with the operation, including 
logging equipment, log-hauling trucks, pick-up trucks, employee’s personal vehicles, etc. An exception will be granted 
for equipment or vehicles that leave the site temporarily and will be not be traveling to uninfested areas prior to their 
return. 

4. Conduct operations during the dry season. Utilize paved and rocked roads and landings to the extent possible. 
5. After working in an infested area, remove or wash off accumulations of soil, mud, and organic debris from shoes, 

boots, vehicles and heavy equipment, etc. before traveling to an area that is not infested with Sudden Oak Death. 
Lysol® or a bleach solution can be used to disinfect shoes and boots after cleaning.  
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6. Inspect loads of logs and equipment leaving the site to ensure that no host material is being transported without a 
permit. This may require cleaning mud from vehicle to remove host plant material imbedded in mud depending on 
conditions when the timber harvest is conducted. Consider establishing an equipment power wash station. The station 
should be: located within the generally infested area, paved or rocked, well drained so that vehicles exiting the station 
do not become contaminated by the wash water, located where wash water and displaced soil does not have the 
potential to carry fines to a watercourse (see “Saturated Soil Conditions” in 14 CCR 895.1), pay particular attention to 
sites where soil and organic debris may accumulate. 
 



Haz Mitigation #2, Pine Slash treatment under this THP/Conversion, Appendix D page 4.17 
Treatment of Pine slash as directed by Board Of Forestry Technical Rule Addendum No. 3  See Hazard Reduction.  

 
Haz Mitigation #3, Building Fire Hazard, Appendix D page 4.39 

Due to the proximity of the proposed project to these structures, all slash created within 200 feet by this harvest 
operation will be mulched, chipped, burned or removed from the site.   

 
WLPZ Mitigation  #1,  Erosion Control Plan, Appendix D, page 4.29 

Implement all aspects of the Napa County Erosion Control plan (File #P10-00309-ECPA) in order to meet Napa 
County Conservation Regulation 48 and 50.  See the THP and Hydrology reports  Appendix H, I J and K. 

 
Bio Mitigation  #1, Biological recommended mitigations for fencing, see THP Appendix D page 4.41 

Mitigation measures during project clearing should include construction fencing to prevent any equipment movement 
into the wetlands and drainages. 
 

Bio Mitigation #2, Biological recommended mitigations for Raptors, see THP Appendix D page 4.41 

The site has potential for raptor nesting. No raptor nests were observed. Typical nesting season for raptors is March 1 
through July 31. Any development of the site between the dates of March 1 through July 31 will require a pre-
construction raptor survey. A qualified wildlife biologist should conduct pre-construction surveys of all potential nesting 
habitat for birds within 500 feet of earthmoving activities. Surveys for nesting birds should be conducted within 14 days 
prior to tree removal and or ground breaking on the project site. If active bird nests are found during preconstruction 
surveys, a 500-foot no-disturbance buffer will be created around active raptor nests during the breeding season or until 
it is determined that all young have fledged.   

 
Bio Mitigation #3, Biological recommended mitigations for Bats, see THP Appendix D page 4.41 

Preconstruction surveys for bats should be conducted two to three days prior to tree removal. If bats are discovered 
during the surveys then a buffer of 100 to 150 feet should be established. Optimal time to remove trees is September 
15 to October 15 and February 15 to April 1.   
 

Bio Mitigation #4, Biological recommended mitigations for NSO, see THP Appendix D page 4.42 

This northern spotted owl Take Avoidance is for plan approval only. No timber operations shall occur until such time as 
a current years NSO survey (following the appropriate NSO survey protocol) has been completed, the results have 
been provided to the appropriate agency, and the results of a take avoidance determinations have been incorporated 
into the plan. 
 

Bio Mitigation #5, Directions to LTO concerning listed species, Appendix D page 4.43 
Directions to the LTO:  If, during timber harvest operations, the LTO encounters any listed species or species of 
special concern, operations surrounding the occurrence will cease immediately. The RPF, CDF and CDF&G will then 
be contacted.  Operations will not proceed until the RPF has determined that all appropriate measures have been 
taken.  A detailed list of species can be found in the Biological Report Appendix F page 6.20+, this list must be 
reviewed by the LTO. 
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Arch Mitigation #1,  Fencing of perimeter as described in Appendix M page 13.19, see Bio Mitigation #9 



 

Arch Mitigation #2, 

There is a possibility that prehistoric or historical cultural materials may be uncovered as a result of operations. Should 
this occur, operations within 100 feet of the discovery shall stop, the CDF archaeologist shall be notified, and the 
provisions of 14 CCR 929.3 shall be applied.   See details in Appendix M page 13.19 

 

Arch Mitigation #3, 

No collection of cultural materials by project personnel is allowed. See details in Appendix M page 13.19 

 

Arch Mitigation #4,  

The RPF of record shall communicate the above recommendations to the LTO prior to the start of operations.  See 
details in Appendix M page 13.19 

 

Arch Mitigation #5, Accidental discovery of buried archaeological deposits, see details in Appendix M page 13.20 and 
the THP Appendix D page 45 
 

Arch Mitigation #6,  If human remains are encountered, contact county coroner, see details in Appendix M page 13.20 

and the THP Appendix D page 45 
 

Arch Mitigation #7,  Post review site discovery procedures, see details in Appendix M page 13.20 and the THP 
Appendix D page 45 

 
Traffic Mitigation,  Road and Traffic Mitigations implemented under this THP/Conversion. 

1. All vehicles used by the LTO are to be directed to use extreme caution when transporting equipment and or 
personnel along county roads, especially in areas of limited sight visibility.   

2. All heavy equipment is to operate with headlights on for safety and is not to exceed 25 miles per hour while on 
rural county roads. 

3. Heavy equipment operators are not to use Jake Brakes in the immediate vicinity of residential neighborhoods. 
4. Due to the isolated location of the project area there are no limitations to equipment operating hours.  

 
 
Air Quality Mitigations 

Burn Slash and other woody materials in accordance with the San Francisco Bay Area Air Quality Management District.  
The burning of slash and other woody materials would be limited to amounts and days specified by the air quality 
management district permit.  See Appendix T page 20 for application and directions.  The Bay Area Air Quality 
Management district can be reached at this site. 
http://www.baaqmd.gov/~/media/Files/Compliance%20and%20Enforcement/Open%20Burning/allowable_fires_form_a.ashx  
To control the off site transport of fugitive dust, the following measures are included as part of the project: 

 Exposed areas, including haul road within the project area will be watered daily. 
 All exposed stockpiles of dirt will be covered. 
 Grading activities will be suspended if winds exceed 25 mph. 
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Road Mitigations 

 Log hauling will not occur due to the small amount of timber removed from the proposed project.  Conditions will be 
monitored during wet weather conditions and suspension of operations will occur if ground surface conditions become 
saturated.  See Road Mitigations page 4.49 of the THP.  

 Road surfaces will be watered regularly to abate dust and protect the road surface. See Road Mitigations page 4.49 
of the THP.  

 
Bio Mitigation #6 

Create an Oak Woodland Enhancement Area (OWEA) containing 3.35 acres.  Within this 3.35 acres selectively cut 
Douglas-fir seedlings under 4 inches in diameter and mechanical cutting of the invasive broom with hand held equipment.  
This will require annual mechanical cutting of the invasive broom prior to seed development.  The Douglas-fir will be looped 
and remain in place. 
 
The border of the THP and OWEA will be temporally protected during the construction faze of the project by use of 
temporary construction fencing.  See the ECP page 3.1 Permanent fencing will be established upon completion of the 
ECP. 
 
Bio Mitigation #7 

Prior to any earthmoving activities, temporary construction fencing shall be placed at the boundary of all areas proposed for 
disturbance as shown on the ECP page 3.2.  The precise location of the temporary fencing shall be inspected and 
approved by Napa County Conservation Division prior to commencement of any earth disturbing activities.  No disturbance, 
including grading, placement of fill material, storage of equipment, etc. shall occur within the designated area for the 
duration of the erosion control plan installation and vineyard.  
 
Bio Mitigation #8 

A permanent exclusionary fence shall be installed around the perimeter of the vineyard as shown in the ECP page 3.2.  
The permanent fence shall provide access to small animals by, placement of 6 inch square holes every 15 feet. 
 
Bio mitigation #9 
Upon completion of the vineyard project and removal of the temporary construction fence, a permanent exclusionary fence 
around the spring, wet area and arch site shall be installed.    
 
Bio mitigation #10 
At the request of CDF&G the following mitigation has been added. 
No timber harvest operations shall occur within 300 feet of the adjacent pond and on-site spring between October 15 and 
April 15 due to the potential presence of CRLF. 
 
Bio mitigation #11 
Mitigation measure 4.3-2 of the EIR has the following mitigation.  Invasive broom identified within the Coast Redwood 
Enhancement areas shall be controlled by the applicant by non-chemical methods such as seed whackers.  See the EIR 
page 4.3-62 and figure 4.3-6 for the location of the Redwood Enhancement Area.  This page has been inserted in the THP 
as page 4.51.1 
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Bio mitigation #12 
Mitigation measure 4.3-3, number 3 on page 4.3-63 of the EIR has the following mitigation.  “Staging areas shall be located 
away from the areas of wetland habitat onsite that are fenced off.  Temporary stockpiling of excavated or imported material 
shall occur only in approved construction staging areas within the gross acres allocated for vineyard development (i.e., 
approved vineyard blocks and associated acreage).  Excess excavated soil shall be used on site or disposed of at a 
regional landfill or other appropriate facility.  Stockpiles that are to remain on the site through the wet season shall be 
protected to prevent erosion (e.g. with tarps, silt fences, or straw bales).” 
 
 
Notification of commencement of timber operations.   

The plan submitter is responsible for notifying the department of the commencement of timber operations.  This may be 
done by the plan submitter himself or under his direction. 
 
The department will be notified in accordance with 14 CCR 1035.4, by using at least one of the contacts listed below:   

Telephone: LNU = (707) 576-2344 

Mail: 2210 W. College, Santa Rosa 95401-4909, 
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Email: santarosareviewteam@fire.ca.gov

mailto:santarosareviewteam@fire.ca.gov


 

 
CDF Approval Signature 
 
This Timber Harvesting Plan conforms to the rules and regulations of the Board of Forestry and Fire Protection and the  
Forest Practice Act: 
 
By:                See page 4.3 for signature                                
 (Signature)        (Date) 
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 (Printed Name)        (Title)      



 
 
 
 
 
 

SECTION III SUPPORT DOCUMENTATION 
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Non-operational information helpful or required for review



Project Description and Setting: 

 

Project Description and Environmental Setting 

The total project area encompasses 16.5 acres, See Erosion Control Plan Appendix C page 3.1.  The THP is approximately 14 
acres (13.5 actual acres), which is composed of a timberland conversion application for 13.5 acres and the removal of 8 trees 
for personal us.  The remaining 1.5 acres is composed of grass/brush/orchard.  An additional 1.3 acres is composed of existing 
roads that will be treated for erosion control, see the Erosion Control Plan, Appendix C page 3.1.  The 14-acre timber harvest 
is included within the larger 16.5-acre project area.  (Note:  The 8 individual trees scattered around the perimeter of the project 
area are not part of the Erosion Control Plan. These trees will be used for personal use only, they are marked separately and 
will be separated from the balance of the harvested timber) 
 
The land owner proposes to develop a vineyard that is certified Biodynamic.  This certification would be done by Demeter USA, 
"the worlds only certifier of biodynamic farms and products.  Biodynamic agriculture goes beyond organic, envisioning the farm 
as a self-contained and self-sustaining organism.”  See the website at http://demeter-usa.org/ .  The project will be a dry farmed, 
hand farmed, non-tilled biodynamic vineyard.  See the Sustainable Pest Management Plan Appendix S page 19.  This 
sustainable approach to farming will reduce the overall impacts of the project’s operation on the environment.  
 
The project site is located along the main ridge separating Sonoma and Napa Counties.  The project will be fully contained 
within Assessor parcel number (APN) 020-300-005, which contains 38 acres, located at 2087 Diamond Mountain Road, 
Calistoga, CA.  Onsite elevations range from 1,600 to 1,800 feet above sea level.  Slopes on the project site range from 0 to 30 
percent.  Some small areas within the individual blocks are up to 34%.  The gentle ridge top area is composed of gentle east 
facing slopes.  The site is composed of a Douglas-fir Forest with scattered Redwood, oaks and an old orchard.    
 
The property is located in the 8,560 acre Simmons Canyon watershed (Calwater 2206.500102) and contains two Class III 
watercourses and a spring.  The project has been set back from these watercourses.  This watercourse protection zone has 
been increased to 35’ on each side of the drainage, no activity will take place within these setbacks. In areas where the 
watercourse meets county definitions the setbacks have been increased to 85’ or more, See the ECP Appendix C page 3.  
The spring is located in an old orchard and has been used in the past to supply water for the orchard, a previous residence, and 
associated out buildings for several generations.  The project has been set back from the spring and wet area 50’.  Since the 
vineyard will be dry farmed, long term water usage is expected to be +/- 4 AF per year. 
 
An Erosion Control Plan (File #P10-00309-ECPA) has been designed for the project area, by a Licensed Civil Engineer (Napa 
Valley Vineyard Engineering).  The Napa County Resource Conservation District has determined that the ECP “is technically 
adequate for erosion and sediment control.”  See Appendix P page 16. The ECP proposes a permanent vineyard cover crop, 
which will be hand farmed and not tilled.  Erosion control measures include:  grassy waterways, rock stabilization, straw 
waddles, rock slope protection, diversion ditches, drop inlets, waterbars, permanent cover crops, T spreaders and detention 
ponds. 
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Napa County conservation regulations 48 and 50 (c) have been met by implementation of the ECP.   
 Con reg 48 states “Proposed developments shall implement project-specific sediment and erosion control measures 

(e.g., erosion control plans and/or stormwater pollution prevention plans) that maintain pre-development sediment 
erosion conditions or at minimum comply with state water quality pollution control…”    

 Con reg 50 “The County shall require discretionary projects to meet performance standards designed to ensure peak 
runoff in 2-, 10-, 50-, and 100-year events following development is not greater than predevelopment conditions." 

As a result of implementation of the Erosion Control Plan, post project sediment erosion conditions and peak hydrological runoff 
are projected to be below pre-project conditions.  See the hydrological reports Appendices H, I, J, and K. 
 
The project area is accessed from Diamond Mountain Road off of Hwy 29 in the Napa Valley.  The town of Calistoga is 2 miles 
north of the project area.   
 
Soils within the property and the project area are classified by the USDA Soil Conservation Service’s, Napa County Soil Survey 
as SCS 100 & 102, Aiken Loam, with an erosion hazard rating of moderate.  Given the existing slopes, the soils within the 
project site are more properly classified as SCS 101, Aiken Loam, 9 to 30%.  The mean annual precipitation is 30 to 50 inches, 
and the mean annual temperature is 54° to 55° F. Summers are warm and dry while winters are cool and moist. The frost-free 
season is 200 to 250 days. See the soils report, Appendix O, page 15. 
 
Sensitive habitats as defined by State and or Federal agencies as those habitats that support special status species, provide 
important habitat values for wildlife, represent areas of unusual or regionally restricted habitat types, and/or provide high 
biological diversity.  The Biological Report concluded that no special status species known for the project quadrangle, 
surrounding quadrangles, or the region were identified on the project site—nor did the project site contain vegetation 
associates, habitat or edaphic conditions which would support special status species.  See Biological Report Appendix F page 

6.22. 
 
Plant species of concern in Napa County also include those listed up to List 4 by the California Native Plant Society.  The 
results of a search of the CNPS' database and onsite review by the botanist during the floristic survey of the property, 
conducted in spring and summer of 2010, did not find any species of concern.  As seen in the floristic surveys and the habitat 
evaluation, there were no species of concern identified within the project boundary.  See Biological Report Appendix F page 6. 
 
The forest is generally healthy.  No Pitch Canker has been found on conifers and no sudden Oak Death Syndrome has been 
noted on the hardwoods.  Timber volumes on the adjacent areas are estimated to average 20 MBF per acre.  The quality of the 
timberland is moderate over the potion of the project area that constitutes conifer conversion.  The conifer site index averages a 
site III.   
 
An Archaeological survey was performed by Tom Origer and Associates.  See Appendix L page 12. 

 
The geologic report, performed by Gilpin Geosciences Inc, concludes “Based on our research and review of the site conditions, 
the proposed vineyard development appears feasible from the standpoint of an engineering geological evaluation. We did not 
observe any evidence of global slope instability such as landslides or areas of pervasive soil creep. We observed favorable 
slope stability and drainage conditions with low slope inclinations, combined with strong to very strong andesitic lava underlying 
the site.”  See Appendix G page 7 
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Surrounding Land Uses: 

The photo above shows the property ownership of 38 acres.  The total project area, 16.5 acres, is part of this ownership.  
See the THP map, Appendix A page 1.2. 
   

North:  The area north of the proposed vineyard blocks is composed of Douglas-fir and Redwood forest.  There are 4 
residents among the adjacent properties.  The nearest residence is approximately 225’.  Since all of the residences are 
below in elevation from the project and existing surrounding vegetation is dense, the proposed project would not be visible 
from any of the off-site residences.   
West:  The area west of the proposed project is composed of existing vineyards that are similar to those of the proposed 
project.  There is one single residence west of the existing vineyard.  
South:  The area to the south is primarily composed of the same Douglas fir and Redwood forest as the proposed project 
property.  There is one residence approximately 800 feet south of the property.  Due to topography and forest density the 
project is not visible from this neighboring residence. 
East:  The area is primarily composed of the same Douglas fir and Redwood forest as the proposed project property.  
There is one residence approximately 800 feet east of the property.  Due to topography and forest density the project is not 
visible from this neighboring residence. 
 

Proximity to residences, communities, towns: The project is located in a rural part of Napa County.  The nearest 
neighboring residence is 225 feet to the north of the project.  Other residences exist in the vicinity, as noted above.  Due to 
topography and forest density only one of these residences will have a view of the project area.  This one residence is adjacent 
to an existing vineyard.  The nearest city is Calistoga, which lies 2 miles north of the project. 
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Property boundary



Adjacent ownership (public, private, industrial, etc.): The surrounding properties are private ownership.  There are no 
industrial ownerships or public ownerships in the vicinity.  Agriculture is practiced in the form of vineyards in the general area. 
  
Parkland, open space, etc.: There are no public open spaces in the area.     
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How does the proposed use fit the neighboring landscape? The surrounding area is a mosaic of agriculture, forest and 
brush.  Past fires in the areas have added to the mosaic by creating open areas and brush fields.  Open areas that are not 
suitable to agriculture are used for grazing.  Open areas suitable for intensive agriculture have been planted as vineyard.  See 
the aerial photo above for detail.  The proposed conversion and planting to vineyard will be consistent with other land uses in 
the area. 



ALTERNATIVES:  The following are excerpts from the EIR alternative analysis prepared by Analytical Environmental Services 
(AES).  See Appendix Y page 25 for the complete analysis.  
 

INTRODUCTION 

This chapter reviews alternatives to the Proposed Project considered during the preparation of this EIR.  The purpose of the 
alternative analysis, according to the California Environmental Quality Act (CEQA) Guidelines Section 15126.6(a), is to describe 
a range of reasonable alternative projects that could feasibly attain most of the objectives of the Proposed Project and to 
evaluate the comparative merits of the alternatives.  CEQA Guidelines Section 15126.6(b) requires consideration of alternatives 
that could reduce to a less than significant level or eliminate any significant adverse environmental effects of the Proposed 
Project, including alternatives that may be more costly or could otherwise impede the Proposed Project’s objectives.  The range 
of alternatives evaluated in an EIR is governed by a “rule of reason,” which requires the evaluation of alternatives “necessary to 
permit a reasoned choice.”  Alternatives considered must include those that offer substantial environmental advantages over 
the Proposed Project and may be feasibly accomplished in a successful manner considering economic, environmental, social, 
technological, and legal factors.  An EIR does not need to consider every possible alternative, but must consider alternatives 
that will foster informed decision-making and public participation.   
 
In accordance with the CEQA Guidelines, the alternatives considered in this EIR include those that 1) could accomplish most of 
the basic objectives of the project, and 2) could avoid or substantially lessen one or more of the significant effects of the project. 
 To provide the appropriate context for this alternatives analysis, the Proposed Project objectives and key significant effects are 
summarized below in Section 5.2.  Project alternatives determined to achieve the CEQA selection criteria are discussed in 
Section 5.3.  This discussion evaluates the capacity of selected project alternatives to accomplish the basic objectives of the 
project and provides a comparison of the potential environmental impacts expected to occur for each resource area.  These 
comparisons are used in Section 5.4 to determine the Environmentally Superior Alternative.   
 

ENVIRONMENTALLY SUPERIOR ALTERNATIVE 

CEQA Guidelines Section 15126.6(d) requires an evaluation of alternatives to the Proposed Project.  
 

“The EIR shall include sufficient information about each alternative to allow meaningful 
evaluation, analysis, and comparison with the proposed project.  A matrix displaying the 
major characteristics and significant environmental effects of each alternative may be 
used to summarize the comparison.  If an alternative would cause one or more significant 
effects in addition to those that would be caused by the project as proposed, the 
significant effects of the alternative shall be discussed, but in less detail than the 
significant effects of the project as proposed.”  
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Consistent with this CEQA requirement, a summary matrix has been prepared which qualitatively 
compares the effectiveness of each of the alternatives in reducing environmental impacts.  This matrix, 
presented in Table 5-1, identifies for each impact area whether the alternatives would have greater, 
lesser, or similar impacts compared with the Proposed Project.  As stated above in Section 5.2.1, there 
would be no significant and unavoidable impacts as a result of the Proposed Project.  Each of the 
impacts identified under the Proposed Project would be considered less than significant after mitigation. 
 Therefore “greater” and “lesser” impacts identified in Table 5-1 are referring to varying degrees of 
impacts below established significance thresholds.  In summary, the environmentally superior 
alternative is the alternative that would cause the least impact to the biological and physical 
environment.   



TABLE 5-1 
 ENVIRONMENTAL IMPACT COMPARISON  

 BETWEEN THE PROPOSED PROJECT AND PROJECT ALTERNATIVES 
Project Alternatives 

Impact Area 
No Project Alternative 

Reduction of Oak 
Woodland Impacts and 
Management Alternative 

Agriculture and 
Forestry Resources Lesser Similar 

Air Quality Lesser Similar 
Biological 
Resources Lesser Greater 

Cultural Resources Lesser Similar 

Geology and Soils Lesser Similar 
Greenhouse Gas 
Emissions Lesser Similar 
Hazards and 
Hazardous 
Materials 

Lesser Similar 

Hydrology and 
Water Quality Greater Greater 

Land Use/Planning Similar Similar 

Noise Lesser Similar 
Transportation and 
Traffic Lesser Similar 
Source: AES, 2011 

 
As discussed above, implementation of the No Project Alternative would result in no change in land use on 
the property; however, it fails to meet the objectives of the project.  Under the No Project Alternative, 
impacts to hydrology and water quality as well as geology and soils would likely be greater than the 
Proposed Project since the entry road on the property would not be improved.  Therefore, the current 
erosion and sedimentation occurring from this source would continue.  Additionally, the segment of the 
existing road that crosses through the center of the property would not be removed and converted to 
vineyard under the No Project Alternative.  This portion of the road would continue to be a source of erosion 
and sediment and would not be improved.  Without implementation of the ECP, the water quality of onsite 
and off-site watercourses would not be improved.  This could lead to greater impacts to water quality in the 
long term for off-site watercourses such as the Napa River, which is currently listed as a Section 303 (d) 
impaired water body under the CWA. 
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The Reduction of Oak Woodland Impacts and Management Alternative would result in similar impacts as 
those of the Proposed Project, specifically for the timber harvest operations, installation of the ECP 
measures, installation of the vineyard, as well as operation of the vineyard.  The Reduction of Oak 
Woodland Impacts and Management Alternative would eliminate short-term impacts to oak woodland; 
however, greater impacts would occur over the long term to oak woodland since no enhancement activities 
would take place to improve the onsite oak woodland habitat,  This alternative would also require the re-



design of the ECP and implementation of mitigation measures (in relative proportion to the re-assessment 
of actual impacts), which could result in significant impacts to hydrology and water quality as well as 
geology and soils as compared to the Proposed Project.  Overall, the Reduction of Oak Woodland Impacts 
and Management Alternative would likely result in similar environmental impacts as those of the Proposed 
Project; however, since the Proposed Project was specifically designed to accommodate the onsite 
topography and onsite water features, re-design of the ECP would likely increase impacts to these areas as 
compared to the Proposed Project. 
 
Generally, the environmentally superior alternative is the alternative that would cause the least damage to 
the biological and physical environment.  Since implementation of the No Project Alternative would result in 
fewer adverse environmental effects than would occur under the Proposed Project and the Reduction of 
Oak Woodland Impacts and Management Alternative, the No Project Alternative would be considered the 
environmentally superior alternative.  However, the No Project Alternative would not achieve any of the 
project objectives and, as stated above, this alternative could lead to greater impacts to hydrology and 
water quality in the long term.   
 
If the No Project Alternative is the environmentally superior alternative, CEQA Guidelines Section 
1526.6(e)(2) requires identification of an environmentally superior alternative among the other alternatives 
considered in the EIR.  When comparing the remaining development alternatives, the Proposed Project is 
the most environmentally superior alternative.  The Proposed Project is the only alternative which fully 
meets the project objectives and has been designed to lessen impacts to the environment to less than 
significant levels through implementation of the recommended mitigation measures provided in Section 4.0. 
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SECTION IV CUMULATIVE IMPACTS ASSESSMENT 
 

Technical Rule addendum #2 
 

Assessment areas 
Projects approved by CDF within the last 10 years 
Watershed 
Soil productivity 
Biological 
Recreation 
Visual 
Traffic 
Green House Gas Emissions 
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List of resources used



ASSESSMENT AREAS 

The Watershed and Biological assessment area includes the Simmons Canyon watershed, Calwater ID # 2206.500102 (8,560 
acres) and in order to assess the movements of Northern Spotted Owl a 1.3 mile radius surrounding the location of NAP 07.  The 
9,880 acre assessment area includes the watershed, 8,560 and the NSO additional acres of 1,320.   See the watershed assessment 
map Appendix A page 1.5 

 
It should be pointed out that this plan submitter owns and controls a very minor portion of this watershed (+/- 38 acres).  As such this 
RPF and plan submitter are limited to assessments within their control and knowledge.  Reasonable efforts have been made to 
research and access additional information from local, state and federal agencies.  
 
This area was chosen because it represents the watersheds surrounding the area influenced by this THP/Conversion.  The 
biological assessment area represents the area that contains the wildlife that frequents the THP/Conversion, watershed and 1.3 mile 
radius surrounding NSO NAP 07.  The activities of the wildlife that frequent this area are not limited to the ridges that represent the 
boundary of the watershed unit.  The THP is near the southern end of the assessment area.  Biological activity in the area is 
assessed by visual observation, NDDB reference, and discussion with local people in the area, consultation with biologists and 
review of adjacent THP's, if any.  Botanical presence in the area is assessed by visual observation, NDDB reference, CNPS 
reference, discussion with local people in the area and consultation with botanists.  All of these activities have been taken into 
account.   See Biology Assessment Appendix F page 7 
 
Soil productivity assessment is limited to the area of operations (i.e. the THP/Conversion).  This area was chosen because it 
represents the area actually disturbed by this activity and is controlled by this landowner. 
 
Recreational assessment area is the THP area under control of this landowner. This area was chosen because it represents the 
area actually disturbed by this activity and is controlled by this landowner. 
 
Visual: The visual assessment area is limited to the area visible by large numbers of people.  The project area is not visible from 
any county or state highway.  Due to the location of the project area; on a gentle  north east facing slope surrounded by forest 
vegetation and the lack of county roads, the project area is not visible by a large number of people.    
 
Traffic assessment issues are assessed as they apply to Diamond Mountain Road and Hwy 29 through the Napa Valley.  This was 
chosen because it is the area impacted by the traffic associated with this THP/Conversion. 
  

(1) Do the assessment areas of resources that may be affected by the proposed project contain any past, present, or reasonably 

foreseeable probable future projects? 

  Yes [  ]  No [X] 

If the answer is yes, identify the projects and affected resource subjects. 
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Research performed in May of 2011 showed 6 timberland conversions, totaling 101 acres have been approved for and completed in 
the Watershed Assessment area during the last 10 years.  See list of projects and map locations below. 



 

Property Owner RPF Acres Silviculture Logging Method Status
THP Conversion
1-01-030 NAP Klopka Lowell 13 Conversion Tractor Complete
1-02-186 NAP Steinscrhriber Davis 4 Conversion Tractor Complete
1-03-131 NAP KillKare Inc. Butler 12 Conversion Tractor Complete
1-04-007 NAP Nash Creek Butler 7 Conversion Tractor Complete
1-05-183 NAP Enchanted Resorts Williams 46 Conversion Tractor Complete
1-08-057 NAP Benson Butler 4 Conversion Tractor Complete
Jasud Estate Jasud Estate Butler 15 Conversion Tractor Pending

Conversion Totals 101

10 Year Assessment History
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Past Historical Activities 

Since the later part of the 1800’s agriculture, mining, and to a lesser degree timber harvesting, have been the primary activity in the 
area.  Most of the timber harvesting activities occurred late in the 1800s and sporadically during the early part of the last century.  
Poor agricultural practices, mining practices, poor road building techniques and poor timber harvesting activities conducted prior to 
modern day regulations and the Forest Practice Act had significant impacts on and contributed to the bed load of the streams in the 
Assessment Area.  However a significant amount of time has elapsed and many of the problems relating to these types of 
operations have naturally corrected themselves.  Recent agricultural practices, mining practices, road building practices and timber 
harvesting techniques have utilized modern and environmentally friendly practices to avoid deleterious effects to watercourses and 
the environment.   
 
The early agricultural activities of the late 1800s and early 1900s were primarily in the form of grazing and orchards.  These 
practices dwindled during the later 1900s and have been replaced with grape production as wine making has become more 
profitable.  In many areas agricultural acreage levels are approaching those that existed early in the 1900s.  Although many of the 
erosion problems created early this century have been corrected, some have not.  These areas are being corrected as new permit 
applications are applied for and landowners are educated in modern, environmentally friendly, erosion control practices.  Scrutiny by 
county, state and federal permits has and will continue to correct these problems.  This increase in attention paid to erosion control 
activities and related land use has significantly reduced the amount of sediment transport to downstream anadromous fisheries.  It 
has also helped to reduce the impact of habitat modification and loss due to the fragmentation created by the increased 
infrastructure associated with agricultural and residential practices.  Many of these impacts have been reduced by education of 
landowners toward the requirements of wildlife.   
 
Stabilization and recovery of these habitats and watercourses is an ongoing process.  Due to the rules and mitigation proposed for 
this Harvest Plan/Conversion and subsequent Erosion Control Plan, it is not anticipated that this plan will combine with past, 
present, and/or reasonably foreseeable future projects to create significant adverse impacts or to impede the recovery of the 
Assessment Area.  In fact, the proposed project will reduce the current production of sediment from the project area  by 
implementation of the ECP and its associated mitigations.  See Appendix D page 4.28 and 4.32 for additional detail. 
 
Non-Timber Harvesting Activities: 

Non-timber harvesting activities conducted in the Watershed Assessment Area consist primarily of watershed, grazing, vineyard 
production, residential housing and recreation.  Camping, hiking, fishing, and cattle and equine management also occur within the 
Assessment Area. 
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Timber Harvesting Activities: 

Due to the vegetation types present in the assessment area and due to the high land values, timber harvesting has been limited to 
vineyard conversion on 101 acres of the watershed during the past 10 years.  There is no reason to expect this to change anytime in 
the foreseeable future.  It fact, the number of timberland conversion applications have dropped significantly over the past 5 years. 
 
Present Operations 

Harvesting activities in the assessment area are limited due to present land use economics and vegetation.  The economics are 
directed toward watershed management, agriculture and rural housing.  These types of activities included some of the following 
management practices. 

 Maintaining and/or recruiting late seral habitat characteristics adjacent to watercourses to provide habitat for wildlife and 
fisheries resources. 

 Locating new roads on ridge tops or midslope instead of near sensitive riparian areas and the inner gorge. 
 Use of excavators to construct roads in sensitive areas. 
 Placing road fills in stable locations and compaction of disturbed material. 
 Improved drainage facilities, including culvert sizes, rocked fjords and bridges. 
 Maintaining vegetative buffers and restrictive measures within water and lake protection zones. 
 Applications of erosion control measures designed by licensed civil engineers. 
 Enhancing wildlife habitat, by planting vegetation, creating artificial housing, recruiting snags, protecting watercourse 

zones, etc. 
 
Vineyard Management 

Vineyard conversions have seen a significant increase in recent years.  Early in the last century agriculture was the primary activity 
in the watershed.  This included grazing and some intensive agricultural activities such as orchards and vineyards.  Due to 
fluctuating market conditions and the high demand on rural properties, much of these agriculture practices ceased.  Many areas 
previously cleared reverted to their natural vegetation.  Today, the high price of grapes justifies the reestablishment of these 
previous agricultural practices.  Due to the existing vegetation, topography and land use constraints, county and state regulations 
require conversion permits and erosion control plans to develop new projects such as vineyards.  This permit system insures 
environmentally friendly practices and reduced impact on the environment. 
 
Rural Roads 

Poor road construction practices, installation of undersized culverts and poor culvert spacing has increased erosion as a result of 
county rural roads.  In addition unpaved rural roads in the assessment area that are used year round for residential access and 
agriculture have had an impact on sediment production into watercourses.  These impacts have been reduced to some degree by 
increasing the awareness of county road departments and small landowners through education and the implementation of better 
road building & maintenance practices through permit regulation.   As this process continues, it is expected that the production of 
these sediments will continue to be reduced.  The regulatory input on these roads by city, county and state planning processes has 
also caused many roads to be upgraded with culverts, rock and/or asphalt.  This ongoing process is continually improving road 
caused erosion and  reducing downstream sediment transport.   
 
The erosion control plan proposes road rocking and cut bank stabilization to reduce sediment production to below pre-project  
levels.  See Appendix K page 11 for additional detail. 
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Proposed Future Projects   



The assessment area has seen more intensive land use practices with increases in residential housing and agriculture occurring 
during the later quarter of the last century.  These increases have impacted wildlife and fisheries resources with loss of habitat and 
increases in sediment transport.  The increase in agriculture is primarily in the form of vineyards.  The number of acres converted 
annually to vineyard has in all probability reached its peak and will be dropping during the next decade for several reasons.  Cost 
(both permit and installation), lack of suitable land, environmental limitations and lack of demand for additional acres of vineyard are 
all part of the reasons for the anticipated decline.  On the other hand, demand for residential housing will probably increase as the 
recession ends.  Both of these land use activities are monitored and controlled by local, state and federal agencies interested in 
protecting environmental resources.  This monitoring, in the form of permits, will control, reduce and mitigate future demands on the 
environment.  In combination with recent past activities and expected future activities, impacts to the environment related to 
sediment transport and habitat modification will continue to be reduced over time.   
 
Additionally, the area is increasingly desirable for exclusive estate-type residential development with its consequent effects upon 
erosion, water supply, wildlife, aesthetics and agriculture.  This urbanization is increasingly impacting the resources required to be 
evaluated under addendum #2.  Residential development on small parcel/large lot sites continues throughout the assessment area.  
Competition between residential interests and agricultural interests for land with suitable topographical characteristics is at a high 
level.   
 
Review of the Assessment area on the Land Trust map of Napa County shows 10 percent of the total acreage is in Land Trust 
Transfer, Land Trust Conservation Easement and/or  Federal, State and other protected land.  These lands are protected from 
future development.  This activity has both positive and negative environmental impacts.  These areas do buffer impacts from 
adjacent land use activities, but do little to prevent the natural adverse environmental impacts that managed land use practices can 
ameliorate.  An example of this would be the build up of ground and ladder fuels that could promote disastrous wildfires.  See Land 
Trust map below. 

 
Article 2 Preparation and Review of Timber Harvesting Plans 
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898 Feasibility Alternatives 

“After considering the rules of the Board and any mitigation measures proposed in the plan, the RPF shall indicate 
whether the operation would have any significant adverse impact on the environment. On TPZ lands, the 
harvesting per se of trees shall not be presumed to have a significant adverse impact on the environment. If the 
RPF indicates that significant adverse impacts will occur, the RPF shall explain in the plan why any alternatives or 
additional mitigation measures that would significantly reduce the impact are not feasible. 
 
Cumulative impacts shall be assessed based upon the methodology described in Board Technical Rule 
Addendum Number 2, Forest Practice Cumulative Impacts Assessment Process, and shall be guided by 
standards of practicality and reasonableness. The RPF's and plan submitter's duties under this section shall be 
limited to closely related past, present and reasonably foreseeable probable future projects within the same 
ownership and to matters of public record. The Director shall supplement the information provided by the RPF and 
the plan submitter when necessary to insure that all relevant information is considered. 
 
When assessing cumulative impacts of a proposed project on any portion of a waterbody that is located within or 
downstream of the proposed timber operation and that is listed as water quality limited under Section 303(d) of 
the Federal Clean Water Act, the RPF shall assess the degree to which the proposed operations would result in 
impacts that may combine with existing listed stressors to impair a waterbody's beneficial uses, thereby causing a 
significant adverse effect on the environment. The plan preparer shall provide feasible mitigation measures to 
reduce any such impacts from the plan to a level of insignificance, and may provide measures, insofar as feasible, 
to help attain water quality standards in the listed portion of the waterbody.  
 
The Director's evaluation of such impacts and mitigation measures will be done in consultation with the 
appropriate RWQCB.” 
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Section 303(d)(1)(A) of the Clean Water Act (CWA) requires that "Each State shall identify those waters within its 
boundaries for which the effluent limitations...are not stringent enough to implement any water quality standard 
applicable to such waters.” The CWA also requires states to establish a priority ranking for waters on the 303(d) 
list of impaired waters and establish Total Maximum Daily Loads (TMDLs) for such waters. As part of the 1996 
303(d) list submittal, the State identified the Napa River Watershed # 20650010 as a Medium to Low priority for 
TMDL development.  
 
The elements of a TMDL are described in 40 CFR 130.2 and 130.7 and Section 303(d) of the CWA, as well as in 
U.S. Environmental Protection Agency guidance (U.S. EPA, 1991). A TMDL is defined as “the sum of the 
individual waste load allocations for point sources and load allocations for nonpoint sources and natural 
background” (40 CFR 130.2) such that the capacity of the waterbody to assimilate pollutant loadings (the Loading 
Capacity) is not exceeded. A TMDL is also required to be developed with seasonal variations and include a margin 
of safety to address uncertainty in the analysis. In addition, pursuant to the regulations at 40 CFR 130.6, states 
must develop water quality management plans to be used to directly implement the plan elements, including 
TMDLs. 
 
http://www.swrcb.ca.gov/water_issues/programs/tmdl/docs/303dlists2006/swrcb/r2_final303dlist.p

df2002 CWA 

  

The San Francisco Bay Regional Water Quality Control Board lists the Napa River Watershed as having 
Pollutant/Stressors as listed below.  The Simmons Canyon watershed is a tributary of the Napa River. 
 
See Appendix D page 4.32 for detailed discussion. 
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(2) Are there any continuing, significant adverse impacts from past land use activities that may add to the impacts of the proposed 

project?  

                       Yes [X]     No [  ] 

 

Activities identified within the THP area. 

The following activities are associated with present land management and the proposed THP/Conversion.  Their impacts 
are related to the production of sediment into watercourses located near the THP, downstream and the modification of 
habitat located in the THP.  These activities impact water quality, riparian habitat, fisheries resources and wildlife 
resources.   Each of the listed activities identifies mitigation proposed in this THP to minimize or eliminate the impact. 

 Present land management activities 

 Soil and vegetation disturbance of the planned THP/Conversion 

 Wildlife habitat modification associated with the THP/Conversion. 

 Erosion control and sediment production 

See the list of general mitigations proposed in Appendix D page 4.46 – 4.48 of the THP.  
 

Activities identified outside of the THP area. 

See Appendix U page 21.8 for the following 
o Fire:  In the past, large fires that were annually lit by Native Americans kept the valley and surrounding hills open with 

grasses and younger seral stages of vegetation.  With the reduction in Native American occupation of the area these fires 
have been eliminated.  The removal of these fires has allowed native vegetation to develop and significantly increase on 
the site.  Some fires have burned through the area as recently as 60 to 100 years ago.  These fires burned much hotter 
than those set by Native Americans and had a much more significant impact on the intensity of the burn and impacts to 
wildlife.  Due to modern fire suppression efforts and the reduction in the use of fire within the landscape, fuel levels, 
vegetation density and vegetation age classes have increased significantly.  This increase has allowed wildlife associated 
with this type of vegetation to increase.  Wildlife associated with open areas of grass and brush have diminished in 
population.         

 
As vegetation levels have increased, vegetation age and structure has also increased.  This has allowed oak woodland 
and conifer forests to develop from grasslands and brush lands of the past.   The fragmentation of habitat as a result of 
recent historical fires suppression is being reduced as the developing forest is becoming more connected, and with wider 
diversity, over time.    
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o Agriculture:  The primary use of the valley during the late 1800 and early 1900 was for the use of farming, mainly in the 
form of grazing.  Some of the more open areas with gentle topography were planted to orchard, hay and pasture, 
particularly during the first part of the last century.  As Napa County and the bay area counties have become more 
populated toward the middle of the last century, more pressure was placed on the valley with increases in rural residential 
use and farming.  The increasing demand for premium quality grapes has significantly increased the amount of vineyards 
within the valley.  The increases in these types of intensive agricultural practices has overpowered land values to the point 
that much of the grazing practices of the last century have come to a close.  Less grazing takes place within the grasslands 
of the valley and more intensive agricultural activities are now the norm.  The loss of this grazing pressure has allowed 
some open areas to become revegetated and resume the cycle of plant succession.  As a resul,t many of the open areas 
surrounding the valley are revegetating to brush and then forest.  This plant succession has had impacts on plant and 



animal species associated with the open grasslands of the past.  This type of habitat improvement has been increasing 
since the middle of the last century, while the management of fewer agricultural lands has become much more intensive.  
See the assessment of vegetative changes below.  These intensive agricultural practices are now regulated by Napa 
County and other state and federal agencies.  Present management practices are significantly better at reducing sediment 
and storm water run off than existed during the last century.   

  
o Rural residences:  As pressure on land use increased due to the increase in the population centers of the Bay area, so 

have land values.  This increase in land values has reduced grazing as mentioned above.  Although these land values 
have increased in Napa County, they have been less than those found within the heavily populated areas of the Bay area.  
As a result, more and more people have moved to get out of the big city and live in areas more rural and less expensive. 
This increased pressure in the residential aspects of the area has had an impact on the fragmentation of wildlife habitat.  
Homes, driveways, gardens, fencing, noise, waterlines, power lines, septic tanks and traffic have all increased to the 
deterrent of wildlife.  As this pressure increased, parcel sizes have decreased, allowing more and more residences to be 
built on the landscape.  The overall impact of the increased infrastructure associated with these rural residences has been 
to increase the fragmentation of the native wildlife habitat.  This impact continues today.  As the Bay area continues to 
increase in affluence, we will see an increase in demand, and values, associated with a fixed land resource.  Although this 
type of fragmentation will continue, county, state and federal regulations are reducing the impact of habitat fragmentation 
by regulating future development. 

 
o Commercial timberland use:  The preservationist and antagonistic attitudes of the general public toward commercial timber 

harvest has significantly reduced the use of this land management tool in Napa County.  The increase in land values and 
lack of increase in timber values has also reduce the application of timber harvests as a land management tool.  The use 
of  properly applied silvicultural practices can increase the mosaic of vegetation associated within a watershed, thereby 
increasing the diversity and availability of wildlife habitat.  Commercial timber harvesting, however,  is not expected to be 
economically viable in the present or near future in Napa County or the State of California. 

 
 

No significant changes in activity are presently occurring in the surrounding areas of the project. 
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Watershed and Biological Assessment Area Changes, see Appendix U page 21.13 

o Vegetation changes from 1958 to 2005 (57 years of development):   
To quantify some of the changes that have taken place in the watershed, aerial photos were reviewed for 1958 and 2005.  
Although somewhat arbitrary the Kortum Canyon watershed was used in this analysis.  Changes during the last 49 years 
were noted.  The 1958 photos are poor quality, as such they are not able to show the details of the different types of 
vegetation.  Agriculture is defined as grazing, orchards and vineyards.  Forest is defined as canopy cover and includes 
conifer and oak woodland.  Agricultural activities are discernable, buildings and vegetation density are hard to compare.  
The 2007 photo is better quality, but limited in comparison with the 1958 photo.  Typing of the two photos was limited to 
agricultural versus brush and forest.  It should be noted that these are very broad definitions and open to personal 
interpretation of the aerial photos examined.  The trend, although general, can be seen.  See photos below. 

 

    
 
Vegetation analysis of Kortum Canyon, 1958 - 2007 
Green = Forest, Yellow = Agriculture 
All other areas are considered Brush Area. 
 

Vegetation 1958 2007 Change Percent
Color Acres Acres Acres Change
Yellow Agriculture 275 452         177         10%
Green Forest 691 915         224         12%

No color Brush 886 485         (401)        -22%
Total 1,852          1,852       
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Interpretation 

 

For the area reviewed, agricultural activities increased 10%, primarily due to vineyard development and a reduction in 
grazing.  The  forest component of the watershed increase by 12 percent.   The brush component was reduced by 22%.  
This decrease in brush is attributed to plant succession as vegetation matured over the landscape as a result of fire 
suppression.   
 
The intensity level of the agriculture practiced today is much greater than that found during the middle of the last century.  
Modern vineyard management practices are more intensive than the grazing of animals practiced 60 years ago.  However 
the present awareness of and attention paid to sediment control is much greater due to increased land values, education 
and permit processes.  The erosion control measures used early in the last century were lacking.  Today’s modern erosion 
control measures and best management practices are a significant improvement over sediment losses that were 
acceptable 60 years ago. 
 
The improvement in forest canopy is the result of natural plant succession and the increase in fire suppression efforts of 
the past 100 years.   The following general assumptions can be applied to the assessment area. 

1. Generally speaking agricultural acreages are similar to those of 50 years ago. 
2. Agriculture is more intensively managed today. 
3. Erosion control practices are significantly improved over 50 years ago. 
4. Brush and Forest vegetation are more developed than 50 years ago due to fire suppression and plant 

succession. 
5. Although not visible in the aerial photos reviewed, more rural residential housing exists in the rural forested areas 

of the watershed. 
6. Sediment transport due to poor management practices has been reduced due to increased awareness of the 

landowner and regulatory agencies. 
 
Conclusion 
Even when considering the change in vegetation as the result of the proposed project, overall habitat remains much the 
same as it was 50 years ago.  Habitat will continue to develop as successional vegetation types mature over time.  Fire 
suppression efforts will continue to allow habitat to mature.  Habitat fragmentation will not significantly increase as a result 
of the proposed project.  Limiting fencing to the project boundary will not impact habitat fragmentation. 
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(3) Will the proposed project, as presented, in combination with past, present, and reasonably foreseeable, probable, future 

projects identified in items (1) and (2) above, have a reasonable potential to cause or add to significant cumulative impacts in 

any of the following resources? 

No reasonable 

Yes, after  No, after   potential for 

 Resource  mitigation  mitigation  Significant effects 

1.       Watershed      X       

2.       Soil Productivity      X       

3.       Biological      X       

4.       Recreational   ____    X  

5.       Visual   ____    X  

6.       Traffic   ____    X  

 

a) Yes, means that potential significant adverse impacts are left after application of the forest practice rules, mitigations 
or alternatives proposed by the plan submitter. 

b) No, after mitigation means that any potential for the proposed timber operation to cause significant adverse impacts 
has been substantially reduced or avoided by mitigation measures or alternatives proposed in the THP and application 
of the forest practice rules and or erosion control plan. 

c) No reasonable potential significant effects, means that the operations proposed under the THP do not have 
reasonable potential to join with the impacts of any other projects to cause cumulative impacts. 
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WATERSHED   

Please refer to the Assessment Area Map Appendix A page 1.5  
As a result of implementation mitigations proposed by the Erosion Control Plan and the Forest Practice Regulations no significant 
adverse impacts are expected to occur. 
 
The Watershed Assessment Area is 8,560 acre Simmons Canyon planning watershed, Calwater #2206.500102.  The watershed 
drains into the Napa River in Napa County.  The California Department of Fish and Games Calwater unit determined this 
assessment area.  The Napa River and some of it’s unnamed tributaries are classified as a Class I watercourses. The project area 
lies west of south of the Napa River at the top of the Simmons Canyon watershed. 
 
Land use activities within the assessment area include the city of Calistoga, agriculture and rural residential.  Agricultural activities 
include grazing, vineyards, orchards and wineries.  The city of Calistoga, agriculture and rural residents continue to develop in the 
watershed under the direction of permitting agencies, both local, county and state.  Grazing activities are found in open and gentle 
sloped area not limited by heavy vegetation, rock and steep slopes.  Grazing is decreasing throughout the assessment area as land 
values encourage more intensive land uses such as rural residences, city development and vineyards.  Commercial timber 
harvesting is non existent in the watershed.  Recreation is generally associated with the tourism of the numerous vineyards and 
wineries located throughout Napa County. 
 
Water supplies in this portion of the assessment area seem to be plentiful.  The project area is not within a ground water deficit area, 
according to GIS mapping for Napa County.  See Appendix A page 1.13.  The project area has an existing spring producing approx 
8 gallons per minute.   See the ECP map Appendix C page 3.2 for the spring location.  The new vineyard will be dry farmed.  Drip 
irrigation will be required for plant establishment.   See also the water feasibility analysis Appendix Q page 17 and the Water 
Balance Assessment Appendix J page 10.23  
 
The present vegetation of the project area, composed of forest canopy with brush and grass, has similar evapotranspiration levels 
compared to the proposed vineyard.  Roughly, equivalent during the dry season, with the vineyard having slightly less 
evapotranspiration during the wet season, see detailed analysis in the Water Balance Assessment Appendix J page 10.1.  
Removal of the existing vegetation and replacement with the proposed vineyard is not expected to change the levels of 
evapotranspiration, and as such, ground water demands are not expected to change.    
 
O’Connor Environmental and Napa Valley Vineyard Engineering have modeled hydrologic drainages for the project using the TR-55 
model to assess project impacts on storm runoff.  Peak Flow Analysis Appendix H page 8.   
 
TR-55 is a U.S. Department of Agriculture hydrologic model that is used to estimate runoff and peak discharges and develop 
hydrographs for small basins using unit hydrograph theory and routing procedures that depend on runoff travel time through 
segments of the watershed (USDA, 1986).  A number of parameters are required as inputs for the development of the model 
including rainfall, soil hydrologic groups, ground cover types along with channel characteristics and dimensions. 
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“Simulation of potential Project effects on runoff at the Project site using TR‐55 to estimate runoff changes and simulating the effects 
of proposed diversion ditches and two detention ponds indicates that peak runoff rates will decline for all design storms (24 hour, 2‐, 
10‐, 50‐ and 100‐yr recurrence interval). Increases in peak flow from the Project site resulting from expected increases in runoff 



rates caused by changes from woodland to cultivated land cover are mitigated by four proposed detention basins.”  See Appendix 

H Page 8.15 and the THP Appendix D page 4.29. 
 The TR55 model shows peak runoff will decline as a result of the implementing the proposed project.   
 
Analysis of the sediment impacts from proposed timber harvesting operations within the Watershed Assessment Area were also 
undertaken.  Sediment transport was modeled using the Universal Soil Loss Equation (USLE), see Appendix I page 9.  Over all, 
the proposed mitigation offsets the increase in sediment delivery determined for Project conditions (0.9 t/yr), and creates a net 
reduction in sediment delivery of about 5.3 t/yr.”  See Appendix K  page 11.3 for detail.   Erosion control measures implemented in 
the ECP include grassy waterways, rock stabilization, diversion ditches, culverts, rock lined ditches, drop inlets, waterbars, rocked 
roads, rocked avenues, rolling dips, T spreaders, fiber rolls, detention ponds, hand farming, non tilled vineyard and drip irrigation.    
 
The USLE model shows a reduction in soil loss per acre as a result of implementing the proposed project  
 
Annual Cover Crops, restriction on spraying, seedling requirements, implementation schedules and Winterization Schedules are 
also included in the ECP.  These controls will be implemented after timber harvesting operations have been completed.  A 
temporary erosion control seeding will occur over the entire project area if it must overwinter after harvest and prior to 
implementation of the ECP.  An annual cover crop will be seeded after clearing.  Straw mulching will be applied to landings, skid 
trails and bare soil areas exceeding 100 square feet created by harvesting.  Mass wasting will not occur due to the gentle 
topography, stable soils and erosion control measures implemented within the plan.   See geological and hydrological analysis in  
Appendix G, H, I, J and K for detail.  No active unstable areas have been observed on or associated with the project site.  Should 
any sedimentation occur it would be contained by the erosion control structures, detention ponds and buffer zones.   
 
In summary, post project sediment erosion conditions and peak hydrological runoff are projected to be below pre project conditions. 
  The project will not add to cumulative watershed impacts from these resources.  Napa County and State agencies, either through 
use permits, Erosion Control Plans, Conversion Permits, Timber Harvest Plans and/or CEQA documentation, review projects for 
significant adverse environmental impacts including significant cumulative impacts.  If such impacts are found they are required to 
be mitigated to insignificance.  This project, with the stringent environmental controls set forth, will not combine with other projects 
within the watershed and biological assessment area to create significant adverse cumulative environmental impacts. 
 
Beneficial uses: 

The primary beneficial uses of water within the assessment area are residential, agriculture, downstream riparian habitat, recreation 
and groundwater recharge.  Additional uses are wildlife habitat, visual recreation and water storage.  Impacts to these beneficial 
uses have been reduced and/or eliminated with the proposed mitigation and implementation of the Forest Practice rules and Erosion 
Control Plan.  See detailed list of mitigations in the THP Appendix D page 4.46 – 4.48 
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Aquatic & Near-Water Habitat Conditions: 

a.    Pools, Riffles & Large Organic Debris (L.O.D.) 

The project is located upstream, approximately 2.7 miles SW from the Napa River a Class I watercourse. An unnamed tributary  
could be considered a Class I for the first 1.6 +/-  miles at  which point it turns into a Class II-s.  Class II and Class III watercourses 
exist below the project boundary’s.   Two Class III watercourses, a short Class IV watercourse and a spring are adjacent to the 
proposed project.  All watercourses are protected by a WLPZ.  These watercourse flow into the unnamed tributary and then the 
Napa River.   Impacts to these streams have taken place due to past agricultural activities and road locations.  These impacts are 
being reduced as more importance is being placed on streamside riparian, instream habitat and road maintenance.  Many areas 
contain pools formed by Large Organic Debris (LOD) and bedrock.  In some areas LOD may be lacking.  Future LOD recruited 
through application of current environmental regulations and continued protection of riparian vegetation will increase pool habitat 
through natural mortality of adjacent vegetation.  Additional efforts are being made to improve stream habitat by long term investing 
in stream restoration projects.     
 
b.   Gravel Bars 

Some small gravel bars do occur within the assessment area.  Adjacent to these gravel bars it is not uncommon for the river to be 
diverted into the opposite bank, resulting in undercutting and minor bank erosion.  These areas are small and isolated in occurrence. 
 The THP as proposed will not impact any removals or creation of additional stream gravels. 
 
c.   Stream Temperatures 

Stream temperatures can be impacted by removal of streamside shade canopy on watercourses flowing water during summer 
months.  No change is expected to occur as a result of the proposed project.  No operations are proposed within any WLPZ.  No 
stream shade canopy will be impacted by the project.  No offsite flow of water will take place during the high summer temperatures 
which can cause stream temperatures to increase.   
 
The application of the forest practice rules and this THP will maintain offsite stream temperatures after harvest.   No increase in 
stream temperatures will result from the implementation of this THP/Conversion.  The present pattern of rural land holding in 
conjunction with the increase in environmental controls will encourage future shade canopy retention levels along watercourses 
within the watershed assessment area.  A decrease in future stream temperatures can be expected as a result of these 
environmental controls. 
 
d.   Sedimentation 

Sediment transport is recognized as a significant potential impact within any watershed.  It is a natural process for the erosion of 
soils to take place during the rainy season.  This natural process can be significantly influenced by land management activities to 
increase or decrease the natural transport of sediments into watercourses.  This proposed project includes several efforts to insure 
that no additional sediment over and above that which would naturally be produced enters the watercourse system of the 
assessment area.  Intensive erosion control and soil protection measures as proposed in the Erosion Control Plan exceed those of 
the Forest Practice Rules.  An erosion control plan has been developed to meet Napa County standards.  The project contains  soils 
with a moderate erosion hazard rating, high infiltration capacities and permeable soil structure, this in conjunction with the sediment 
control measures of the ECP, will prevent the overland flow of water that initiates sediment transport.  Analysis of the USLE shows a 
reduction in sediment transport, over background levels, as a result of implementation of the proposed project and associated 
mitigations.  See Appendix H, I, J and K page 8, 9, 10, and 11. 
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No new roads have been proposed.  Some short sections of existing ranch roads will be removed and graded into the surrounding 
landscape.  See the ECP Appendix C page 3.  Skid trails will not need to be built due to the gentle contour of the proposed project. 
The Erosion Control Plan proposes sediment control structures to control sediment transport such as, grassy waterways, rock 
stabilization, diversion ditches, culverts, rock lined ditches, drop inlets, waterbars, rocked roads, rocked avenues, rolling dips, T 
spreaders, detention ponds, fiber rolls, hand farming, non tilled vineyard and drip irrigation.   The Erosion Control Plan will be 
implemented after timber harvesting operations have been completed.  A temporary erosion control seeding will occur over the 
entire project area if it must overwinter after harvest.  An annual cover crop will be seeded after clearing.  See the ECP Appendix C 

page 3.  Straw mulching will be applied to landings, and all bare soil areas exceeding 100 square feet created by harvesting.  Mass 
wasting does not appear to be probable due to the gentle topography and stable soils.   No active unstable areas have been 
observed on the project site.  See Geologist report, Appendix G page 7.  Should any sedimentation production occur it would be 
trapped by the erosion control structures and the buffer zones within, and adjacent to, the project area.  These substantial 
undeveloped areas containing undisturbed vegetation will serve as infiltration and sediment traps.  The existing road system on the 
property has been poorly maintained in the past. 
 
Past standards of land use associated with agriculture and rural residential housing has resulted in a high background level of 
unnatural sediment yield.  Sedimentation from past projects does not presently appear to be overwhelming the system nor 
significantly degrading the beneficial uses of water.  However, all future efforts to reduce sedimentation should be considered when 
proposing a project.  This THP/Conversion recognizes the impact sediment has on the fisheries and aquatic habitat of the 
watershed resource.  Efforts have been made within this THP/Conversion, to control, reduce and/or eliminate all sediment 
production and transport.  See the ECP attached as Appendix C page 3, see also the Vineyard Erosion Analysis Appendix I page 

9.    
 
An inventory of controllable sediments produced the following. 

 The THP area does not have any active unstable areas.  As such, they are not contributing to the production of sediment. 
 All drainages appear stable and are not contributing to downstream sediment transport. 
 The present road system in the THP area is minimal.  Present road surfaces, cut banks and inside ditches are in poor condition 

and are producing excess sediment.   
 Erosion potential does exist with the proposed vineyard resulting from the conversion.  However proper installation of the 

proposed ECP will eliminate this potential.   
 
Corrective work proposed in this THP to correct present and/or potential sediment problems. 

Mitigation is proposed to stabilize existing road surfaces and cut banks. 
The balance of the mitigation efforts are proposed to control future project developments.  These mitigations are contained in the 
ECP and THP and apply to the proposed project.      
 
Proposed work to be implemented under this THP/ECP to reduce future sedimentation problems. 

 Implement mitigation proposed for existing road sections as shown in the ECP Appendix C page 3. 
 No proposed activities on or adjacent to any watercourse. 
 No equipment is proposed to operate within any water and lake protection zone. 
 Maintain vegetative buffers, by insuring that equipment does not enter the buffer area adjacent to the project, to capture 

sediment on all watercourses.  These buffers are described as the WLPZ of the Class III watercourses. 
 Install permanent erosion control facilities as per the Erosion Control Plan. 
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 Maintenance of annual cover crop and best management vineyard practices outlined in the ECP. 



 Installation of a non-tilled vineyard. 
 No new road construction. 
 Out slope road and avenue surfaces whenever possible to avoid water accumulation and related erosion potential or as 

directed by the ECP. 
 Avoid inside ditches and related water accumulation.  Rock line existing ditches as directed by the ECP. 
 No construction of skid trails and related soil disturbance. 
 Log hauling will not occur due to the small amount of timber removed from the proposed project.  Conditions will be monitored 

during wet weather conditions and suspension of operations will occur if ground surface conditions become saturated.  See 
Road Mitigations page 4.49 of the THP.  

 Road surfaces will be watered regularly to abate dust and protect the road surface. See Road Mitigations page 4.49 of the 
THP.  

All of the above are proposed to avoid soil disturbance and stabilize any soil that is disturbed.  The overall impact on the 
assessment area will be a net long-term reduction in soil loss and an improvement in downstream aquatic habitat.  See Appendix 

H, I, J and K, pages 8, 9, 10 and 11. 
 

e.   Peak Flows 

O’Connor Environmental and Napa Valley Vineyard Engineering have modeled hydrologic drainages for the project using the 
TR-55 model to assess project impacts on storm runoff.  Peak Flow Analysis Appendix H page 8.   
 
TR-55 is a U.S. Department of Agriculture hydrologic model that is used to estimate runoff and peak discharges and develop 
hydrographs for small basins using unit hydrograph theory and routing procedures that depend on runoff travel time through 
segments of the watershed (USDA, 1986).  A number of parameters are required as inputs for the development of the model 
including rainfall, soil hydrologic groups, ground cover types along with channel characteristics and dimensions. 
 
“Simulation of potential Project effects on runoff at the Project site using TR‐55 to estimate runoff changes and simulating the 
effects of proposed diversion ditches and two detention ponds indicates that peak runoff rates will decline for all design storms 
(24 hour, 2‐, 10‐, 50‐ and 100‐yr recurrence interval). Increases in peak flow from the Project site resulting from expected 
increases in runoff rates caused by changes from woodland to cultivated land cover are mitigated by four proposed detention 
basins.”  See Appendix H Page 8.15 
   
 

f.   Organic Debris 

Accidental depositions of organic debris, soil or sediment into Class I, II or III watercourses shall be removed pursuant to 14CCR 
Sec. 916.3(b) (936.3(b), 956.3(b)).  Both the Class III’s have WLPZ buffers adjacent to them.  No vegetation removal is being 
proposed in these buffers as such organic debris will be maintained within these buffers.  Organic debris will also be maintained in 
the remaining portions of the property. 
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g.   Chemical Contamination 

The project area is surrounded by timberland, oak woodland and vineyard.   No sensitive receptors (i.e. residences, schools, 
watercourses etc.) are located on or adjacent to the project area.  All watercourses near the project have WLPZ’s associated with 
them.  The project proposes a Sustainable Pest Management Plan to eliminate impacts associated with chemical contamination.   
See Appendix S page 19.  These limitations will produce quality fruit without the use of harsh chemical pesticides and fungicides 
and no negative impact on the surrounding environment. 
 
The project proposes a Sustainable Pest Management “to outline and explain in detail the practices proposed for the new vineyard 
development project located at the Jasud Estate property. This report will include a listing of pest and disease issues that are 
anticipated and corrective measures that are proposed that will be in keeping with a low input, highly environmentally sensitized 
nature that recognizes the fragile interface between the surrounding forest ecosystem and the vineyard.”  See Appendix S page 

19.1 for additional detail. 
 

1. Farming approaches to pest management and overall philosophy  
2. Accountability and follow through  
3. Disease management  

a. Primary diseases and their management  
b. Secondary diseases and their management  

4. Insect, mite and other invertebrate pest management  
5. Weed management  
6. Vertebrate pest management  
7. Proposed methodology to mitigate off target contamination  
8. Regulatory materials use and reporting  

 
Farming approaches to pest management and overall philosophy  
The Mody family, who are the property owners of the Jasud Estate development project, have long held the belief that the 
introduction of a monoculture into an ecosystem is a complex process that requires a systems approach to minimize the impacts of 
disease and pest management on the surrounding ecosystem. Practices will be employed that rely on integrated pest practice 
management techniques and the use of the least environmentally impactful materials for management of diseases and pests as a 
last resort. Working with well known vineyard and winery enterprises that have been recognized nationally for sustainable 
philosophies and practices, there is the strong desire to continue to farm sustainably and build on the experience and knowledge of 
the past to maintain and steward the land contained within this new project for many years into the future.  
 
The use of non chemical and minimalist chemical practices has been and will continue to be the first line of defense against pests 
and diseases in this development project. This approach has worked well in many previous projects and is likely to have a high 
degree of success in the proposed project as well. See Appendix S page 19.1 for additional detail. 
 
Chemical contamination as a result of heavy equipment operating under the THP 
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The accidental deposition of chemicals, into adjacent watercourses, associated with the equipment used for the conversion and 
installation of the vineyard could occur.  The following practices are intended to reduce and or eliminate this potential.  The forest 
practice rules do not allow equipment to operate within the water and lake protection zones.   These zones are 35’ to 85’ on the 
watercourses adjacent to the project area.   No storage of petroleum products associated with the heavy equipment is proposed.  No 
storage of petroleum products are proposed for this project.  All petroleum products associated with equipment entering the project 



area are limited to those transported in appropriate containers designed for that purpose in each vehicle.  Any accidental deposition 
of petroleum products will be immediately contained and disposed of with approved hazardous materials procedures.  
 
916.3(b) The quality and beneficial uses of water shall not be unreasonably degraded by timber operations. During timber 
operations, the timber operator shall not place, discharge, or dispose of or deposit in such a manner as to permit to pass into the 
water of this state, any substances or materials, including, but not limited to, soil, silt, bark, slash, sawdust, or petroleum, in 
quantities deleterious to fish, wildlife, or the quality and beneficial uses of water. All provisions of this article shall be applied in a 
manner which complies with this standard. 
 
No chemical contamination is expected to occur as a result of the harvest operation.   
 
h.   Shade 

No shade canopy is proposed to be removed within any Class I, II or III watercourse.  No vegetation that will affect water 
temperature is involved. 
 
I.   Fog Drip 

Fog drip is not a significant source of water production.  While there may be a slight reduction in fog drip (water input) as a result of 
this operation, with only +/- 14 acres of trees being removed, it is not expected to be significant.  The Kortum canyon watershed 
contains 1,852 acres with approximately 49.4% in tree canopy, the loss of 14 acres represents less than 1 percent (.75%).  No 
significant decrease in water yield is expected from a decrease in fog drip.   
 

J. Fire 

Due to the rural nature of the general area surrounding the proposed project location, the risk of a wildfire is significant. Forest fires 
in the past have burned over the entire area.  See aerial photo of surrounding land uses Appendix A page 1.11.  Some levels of 
fuel loading in the general area are high, however, the bulk of the vegetation types present in the area are broken and 
discontinuous.  Installation of the vineyard will increase the ability to control wildfire adjacent to the proposed project.  The project 
will not increase the potential for wildland fire.  To the contrary, removal of vegetation within the project boundaries will significantly 
reduce the potential for wildland fire.  The addition of rocked roads, rocked vineyard avenues and water storage facilities will also 
improve fire fighting access and water availability.  No significant increase in fire potential is expected from this proposed project. 
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SOIL PRODUCTIVITY 

As a result of implementation of the Forest Practice Regulations and its mitigations, no significant adverse impacts are expected to 
occur. 
 

Organic Matter Loss: 

The THP area will have a protective organic matter cover consisting of straw mulch and grass seed following the completion of 
operations.  “Organic matter” refers to material, both living and dead, which protects soils from raindrop impact and/or overland flow. 
 Although the forest related organic material larger than one inch will be removed due to the conversion, organic material related to 
sediment retention and the permanent cover crop proposed with the Erosion Control Plan will increase.    
 
Surface Soil Loss: 

Surface soil is most readily lost when mineral soil is exposed to rain drop impact and accelerated overland flow during storm events. 
The exposure of bare soil will be minimized by the following practices.  See the ECP Appendix C page 3.  See the hydrological 
modeling,  Appendix H, I, J and K pages 8, 9, 10 and 11.   

 

Analysis of the sediment impacts from proposed timber harvesting operations within the Watershed Assessment Area were 
undertaken.  Sediment transport was modeled using the Universal Soil Loss Equation (USLE), see Appendix I and K pages 9 and 

10.  To minimize sediment transport, erosion control measures were implemented in the Erosion Control Plan and include, grassy 
waterways, rock stabilization, diversion ditches, culverts, rock lined ditches, drop inlets, waterbars, rocked roads, rocked avenues, 
rolling dips, detention ponds, T spreaders, fiber rolls, hand farming, non tilled vineyard and drip irrigation.    
 
The USLE model shows a small increase in soil loss per acre as a result of implementing the proposed project  
 

Mitigation proposed within the ECP offsets the increase in sediment delivery determined for Project conditions (0.9 t/yr), and creates 
a net reduction in sediment delivery of about 5.3 t/yr.”  See Appendix K  page 11.3 for detail.  
 

 All exposed soil surfaces will be straw mulched and grass seeded. 
 Erosion control facilities will be installed throughout the vineyard. 
 Road blockages, fences and gates will be used to reduce damage to drainage control structures by trespassers and 

wildlife. 
 Implementation of soil stabilization measures and cover crops proposed in the ECP. 
 Limitations posed on conversion locations to slopes averaging less than 30%. 

 
Soil Compaction: 

The soil compacted in association with this harvest plan has been minimized by the lack of any well-defined skid trail system.  This 
is the due to the gentle slopes of the proposed project site.  Any potential compaction will also be eliminated by ripping of the site in 
preparation to planting of the vineyard.  Limiting heavy equipment operations to rainless periods when significant soil compaction 
should not occur and eliminating equipment operation within any WLPZ will also minimize soil compaction.      
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Conifer Growing Space Loss: 

The FRAP report “Land Base of California Forests”, lists Napa County as having 22,000 acres of Commercial Conifer Timberland. 
(http://frap.cdf.ca.gov/projects/forest_extent/forest_extent.pdf) Conifer Timberland is defined as growing more than 20 sq. ft. per 
acre per year. This 22,000 acres is a small portion of Napa County as a whole. Other areas of the county which may have forest 
land with commercial conifer growth, contains small and scattered areas that were not included in the designation of Commercial 
Conifer Timberland. The project area falls in one of these areas and is not within the commercial forest land base of California. 
Since the forest portion (15 acres) of the project area is so small and removes a small amount of volume and is not within the 
commercial forest land base of California, no significant impact can be expected on the timber resources of the state.  See 
Appendix U page 21 for additional detail. 
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This parcel is not zoned TPZ by Napa County and does not represent a significant timber resource, see Appendix U page 21.  The 
habitat modified under this THP/Conversion is not  a significant source of commercial timber.  Commercial timber harvesting is not a 
compatible use due to the small amount of timbered acres, location in Napa County or in the state of California.  Local, state and 
Federal regulations are overburdening the landowner to the point of making commercial timber harvest economically impractical.  
See the discussion of analysis of timber conversion impact Appendix U page 21. 



BIOLOGICAL 

As a result of implementation of the Forest Practice Regulations and its mitigations, no significant adverse impacts are expected to 
occur. 
A detailed scoping process has been performed for the assessment of impacts related to the proposed project.  This process is 
included in the Biological study done by Kjeldsen Biological Consulting.  The report is attached as Appendix F page 6.  A 
description of the scoping process can be found in the Biological Report, Appendix F and included, Federal Endangered and 
Threatened Species that Occur in or may be Affected by the Proposed Project in the U.S.G.S. 7 1/2 Minute Quadrangle, the 
California Department of Fish and Game Natural Diversity Rare Find 3 Data Base for the Quadrangle and surrounding Quadrangles 
of the project site, Five Mile radius CNDDB, 2010 Rarefind 3; and querying the California Wildlife Habitat Relationship System 2010 
dataset, and our experience with the local flora and fauna. 
 
Summary of Biological Mitigations implemented under this THP/Conversion, see the THP Appendix D page 4.46. 

WLPZ Mitigation  #1,  Erosion Control Plan, Appendix D, page 4.29 
Implement all aspects of the Napa County Erosion Control plan (File #P10-00309-ECPA) in order to meet Napa 
County Conservation Regulation 48 and 50.  See the THP and Hydrology reports  Appendix H, I J and K. 

 
Bio Mitigation  #1, Biological recommended mitigations for fencing, see THP Appendix D page 4.41 

Mitigation measures during project clearing should include construction fencing to prevent any equipment movement 
into the wetlands and drainages. 
 

Bio Mitigation #2, Biological recommended mitigations for Raptors, see THP Appendix D page 4.41 

The site has potential for raptor nesting. No raptor nests were observed. Typical nesting season for raptors is March 1 
through July 31. Any development of the site between the dates of March 1 through July 31 will require a pre-
construction raptor survey. A qualified wildlife biologist should conduct pre-construction surveys of all potential nesting 
habitat for birds within 500 feet of earthmoving activities. Surveys for nesting birds should be conducted within 14 days 
prior to tree removal and or ground breaking on the project site. If active bird nests are found during preconstruction 
surveys, a 500-foot no-disturbance buffer will be created around active raptor nests during the breeding season or until 
it is determined that all young have fledged.   

 
Bio Mitigation #3, Biological recommended mitigations for Bats, see THP Appendix D page 4.41 

Preconstruction surveys for bats should be conducted two to three days prior to tree removal. If bats are discovered 
during the surveys then a buffer of 100 to 150 feet should be established. Optimal time to remove trees is September 
15 to October 15 and February 15 to April 1.   
 

Bio Mitigation #4, Biological recommended mitigations for NSO, see THP Appendix D page 4.42 

This northern spotted owl Take Avoidance is for plan approval only. No timber operations shall occur until such time as 
a current years NSO survey (following the appropriate NSO survey protocol) has been completed, the results have 
been provided to the appropriate agency, and the results of a take avoidance determinations have been incorporated 
into the plan. 
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Bio Mitigation #5, Directions to LTO concerning listed species, Appendix D page 4.43 
Directions to the LTO:  If, during timber harvest operations, the LTO encounters any listed species or species of 
special concern, operations surrounding the occurrence will cease immediately. The RPF, CDF and CDF&G will then 
be contacted.  Operations will not proceed until the RPF has determined that all appropriate measures have been 
taken.  A detailed list of species can be found in the Biological Report Appendix F page 6.21+, this list must be 
reviewed by the LTO. 

 
Mitigations proposed by the Biology report have been accepted see the THP item #38 Appendix D page 4.46 - 4.48. 

 
Onsite review of the project area does not find any significant impact to rare, threatened or endangered species.   Review of the 
project by the RPF and the associated research does not find any significant impact.  Review of the project by the Botanist and 
Biologist does not find any significant impact.   Mitigations proposed for species considered have been applied and reduce impacts 
to negligible, if not none.  Review of the area based on the scoping process listed above has been performed.  The project as 
proposed will not have any significant impact on rare, threatened or endangered species. 
 

 

Fisheries 

As indicated, fisheries resources are associated with the watershed assessment area.  The project is located approximately 2.7 
miles upstream from the Napa River, a Class I watercourse.  The project is located on an unnamed tributary of the Napa River that 
could be considered a Class I for the first 1.1 miles at which point it turns into a Class II-s. These Class I watercourses are 
approximately 1.6 miles downstream from the proposed project and, due to WLPZ buffers and mitigations proposed in the plan, will 
not be directly impacted by the project.  There is no evidence to suggest that recent past, present or reasonably foreseeable 
operations proposed in this THP/Conversion will alter any habitat recovery process or result in significant adverse impacts to these 
fisheries.  The quality of riparian habitat will increase over time with future projects being impacted by regulations affecting the 
watershed assessment area.  These projects will contain mitigations similar to the following:  
 

 All snags, outside of the conversion area, will be left standing except for safety reasons.  This will increase large wood 
debris (LWD). 

 Large organic debris (LOD) are being recruited naturally through windfalls and retention of unmerchantable LOD near 
Class I, II and III watercourses within the assessment area as a result of environmental regulations. 

 Upgrading of drainage facilities in conjunction with future operations will help to minimize sedimentation. 
 Implementations of ECPs on activities throughout the assessment area. 
 Increased shade retention requirements within Class I, II and III WLPZs of the assessment area. 
 Maintenance of a multistory stand and related vegetation characteristics within WLPZs of the assessment area. 
 Retention of large trees within Class I and II watercourses of the assessment area that can become LWD in the future. 
 Maintenance of pool and riffle habitat on downstream watercourses. 

 

 

Snags/Den Trees 

Snags and den trees exist within the habitat retention area of the property.  All snags and den trees will be retained within this 
retention area unless they present a safety issue.  Biological surveys are proposed prior to implementation of the proposed project 
to insure protection of wildlife species potentially occupying tree canopy. 

4-16-12 4..83 Appendix D
  

 



Downed Large Woody Debris 

Downed large woody debris (LWD) will be retained within the undisturbed portions of the ownership.  This unmerchantable, large 
organic debris (LOD) will serve as wildlife habitat and aid in nutrient recycling.  This LOD will also help minimize raindrop erosion by 
combining with other organic debris to form a dense vegetative ground cover.  No LOD will be disturbed near any watercourses.  
LOD within the THP/Conversion area will be removed and chipped or burned.  Woody debris is lacking within the harvest area.  The 
lack of wildfire during the recent past has allowed fuel to build up in some of the surrounding area.  Evidence exists in the area to 
indicate that fire played a major role in the area in the past.  Throughout the Watershed Assessment Area the amount of large 
woody debris appears to be low.  This is a result of past land management, fire, vegetation types and younger age classes of the 
vegetation. 
 
 
Multistory canopy 

The project area contains a multistory canopy, the canopy is open underneath with a dense canopy.  Grassland and brush are also 
found within the proposed project.  The plan area contains NSO habitat.  Multistory habitat also exist in the WLPZ adjacent to the 
project area, the WLPZ will be retained.   The watershed assessment area has a wide variety of habitat types due to the presence of 
agriculture, grass, brush, hardwood and conifer forest.  The retention of the forested area associated with retained vegetation 
around the project area and riparian zones adjacent the project area will facilitate the connectivity of forest canopy.  Removal of the 
forest canopy associated with the proposed project will not impact the NSO, see Appendix F page 6.73. 
 
Road Density 

Due to the remote location of the project, much of the area is roadless.  Road densities are moderate throughout the southern 
portion of the assessment area.  No new roads are being built in the project area.  What roads are existing are found on gentle 
slopes and do not produce significant amounts of sediment nor do they exhibit significant bank instability.  The Erosion Control Plan 
proposes road surface and cut bank stabilization to reduce sediment transport.  Vineyard avenues and existing equipment access 
roads will be rocked as needed.   All roads on the property have drainage structures installed, i.e., culverts, waterbars and/or 
outsloped road surfaces.   All roads within the property ownership are on stable ground and do not present long term erosion due to 
landslides and/or water diversion. 
 
Late Seral Stands 

A majority of the Assessment Area has been harvested or burned over the last 120 years.  Late Seral Stands as defined by 14CCR 
895.1 are increasing due to a reduction in fire and retention of habitat adjacent to watercourses.  The city of Calistoga and its 
surrounding rural neighborhood occupy a large portion of the watershed.  While older vegetation is developing, the lack of 
connectivity and fragmentation does not provide late seral stand components.  The remote and steeper ground associated with the 
watershed and presence of larger landowners in both the northern and southern areas of the watershed along with current 
conservation practices are increasing the late seral habitat of the assessment area.   As a result of present landownership patterns 
and environmental regulation, late seral habitat will continue to improve and increase with the retention of larger decadent trees, 
snags, cavity trees, and organic debris associated with the WLPZ’s in the watershed assessment area.   
 
There are no late seral stands within the boundary of the THP.  The proposed plan addresses the long term need for late seral stand 
qualities by maintaining the diversity of tree sizes, canopy levels, snags, LOD, and habitat found within the retained areas of the 
property.  In time, with the present limitations and direction of the environmental regulation, late seral stands will be increasing in this 
watershed assessment area. 
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RECREATION 

No significant adverse impacts are expected to occur. 
The recreational assessment area is the THP area under control of this landowner. This area was chosen because it represents the 
area actually disturbed by this activity and is controlled by this landowner. 
 

Tourism, hunting, hiking, cycling and camping are the anticipated recreational activities which exist within the assessment area.  
These activities are controlled and limited by the landowner.  These activities are not expected to change as a result of this 
proposed project.  The landowner controls the private use of his property, trespassing is not allowed.  Access to the property from 
the county road is not expected to change.  The landowner, along with adjacent property owners, have posted their property 
prohibiting trespass. 
 
Due the location size and restrictive control of this property this conversion is not expected to have a significant adverse impact on 
the recreation activity within the assessment area.  The general public does not have access to area, the proposed project will not 
change this condition. 
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VISUAL 

No significant adverse impacts are expected to occur. 
The visual assessment area is limited to the area visible by large numbers of people.  The project area is not visible from any county 
or state highway.  Due to the location of the project area; on a gentle  east-facing slope surrounded by forest vegetation and the lack 
of county roads, the project area is not visible by a large number of people.   There do not appear to be any residences that can see 
the project area. 
 

 
 

Surrounding Land Uses: 

The photo above shows the property ownership of 38 acres.  The project, 16.5 acres, is part of this ownership.  See the 
THP map, Appendix A page 1.2. 
   

North:  The area north of the proposed vineyard blocks is composed of Douglas-fir and Redwood forest.  There are 4 
residents on the adjacent properties.  The nearest one being approximately 225’.  Due to all of the residences being below 
the project and the density of the existing vegetation the proposed project is not visible from any of the residences.   
West:  The area west of the proposed project is composed of existing vineyards that are the same as the proposed project. 
 There is one single residence west of the existing vineyard.  
South:  The area is primarily composed of the same Douglas fir and Redwood forest as the proposed project property. 
There is one residence approximately 800 feet south of the property.  Due to topography and forest density the project is 
not visible from the neighboring residence. 
East:  The area is primarily composed of the same Douglas fir and Redwood forest as the proposed project property.  
There is one residence approximately 800 feet east of the property.  Due to topography and forest density the project is not 
visible from the neighboring residence. 
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Proximity to residences, communities, towns: The project is located in a rural part of Napa County.  The nearest neighbors 
residences lie 225 feet to the north of the project.  Other residence exist as noted above.  Due to topography and forest density 
only one of these residences will have a view of the project area.  This one residence is adjacent to an existing vineyard.  The 
city of Calistoga lies 2 miles North of the project. 
 
Adjacent ownership (public, private, industrial, etc.): The surrounding properties are private ownership.  There are no 
industrial ownerships nor public ownerships.  Agriculture is practiced in the form of vineyards in the general area. 
  
Parkland, open space, etc.: There are no public open spaces in the area.     
 
How does the proposed use fit the neighboring landscape? The surrounding area is a mosaic of agriculture, forest and 
brush.  Past fires in the areas have added to the mosaic by creating open areas and brush fields.  Open areas that are not 
suitable to agriculture are used for grazing.  Open areas suitable to intensive agriculture have been planted to vineyard.   See 
the aerial photo above for detail.  The proposed conversion and planting to vineyard will be consistent with other land uses in 
the area. 
 

In conclusion, the area surrounding the proposed THP/Conversion will continue to retain a forested and agricultural appearance.  
The combination of vineyard, forest and agriculture is compatible and similar to other ownerships in the area.  This THP/conversion 
as proposed will not increase the vistas of the general public driving on county roads.  The present views will remain the same along 
county roads in the area and therefore not present a significant adverse impact. 
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TRAFFIC  AND ROADS 

No significant adverse impacts are expected to occur. 
Traffic assessment issues are assessed as they apply to Diamond Mountain Road and Hwy 29 through the Napa Valley.  This was 
chosen because it is the area impacted by the traffic associated with this THP/Conversion.  All of these roads presently support 
heavy truck traffic similar to the truck traffic proposed in this project.   
 
Truck traffic will utilize Diamond Mtn. Road to access the project area.  Access to Diamond Mtn. Road is from Hwy 29 and 128 
respectively.  These highways access the Napa Valley and abroad.  These roads have, and are being used, for the transport of 
agricultural crops by a wide variety of landowners.  Many of the roads in the area were originally built to transport agricultural 
products, including forest product, livestock and grapes, early in the last century.  This timber harvest will not put logging trucks on 
Diamond County Road or Hwy 29.  All logs will be milled onsite, lumber and or cants will be shipped on pickup trucks and trailers.  
Firewood will be transported in farm trucks to areas in the Napa Valley.  The grape harvest will be transported in farm trucks to 
wineries in the Napa Valley.  The grape harvest is expected to transport approximately 35 tons annually over these roads using 
three axle trucks.  This type of traffic is minimal and very similar to other agricultural activities (Grapes, Cattle, Sheep, Horses, 
Apples, Rock aggregates, Firewood etc.) presently taking place on these roads and will not be a significant increase in traffic.   
 
These county and state roads have been used for agricultural products for well over a century, they are maintained by the county 
and the state for this and residential use.  Residential use has increased significantly during the last century compared to agricultural 
use, which has probably decreased or remained the same.  This additional agricultural crop transport is not a significant increase in 
traffic or traffic load on these roads.  Due to the nature of large trucks that might be used to haul equipment and materials to and 
from the proposed project, some limitations have been placed on their operation.  Large trucks are defined as 5 axles or more.  
Large trucks are expected to be used to deliver and retrieve large equipment needed to perform the THP and ECP. 
 

Road and Traffic Mitigations implemented under this THP/Conversion  See Appendix D page 4.48 

LTO operational information relative to traffic mitigation measures.  
1. All vehicles used by the LTO are to be directed to use extreme caution when transporting equipment and or personnel 

along county roads, especially in areas of limited sight visibility.   
2. All heavy equipment is to operate with headlights on for safety and is not to exceed 25 miles per hour while on rural 

county roads. 
3. Heavy equipment operators are not to use Jake Brakes in the immediate vicinity of residential neighborhoods. 
4. Due to the isolated location of the project area there are no limitation to equipment operating hours.  

 



4.6 Greenhouse Gas Emissions 
 
4.6.1 Setting 
It is anticipated that the average global temperature could rise 0.6 to 4.0 degrees (º) Celsius (C) (1.08 to 7.2 
°Fahrenheit (F)) between the years 2000 and 2100 (IPCC, 2007).  The extent to which human activities 
affect global climate change is a subject of considerable scientific debate.  While many in the scientific 
community contend that global climate variation is a normal cyclical process that is not necessarily related 
to human activities, the Intergovernmental Panel on Climate Change (IPCC) report identifies anthropogenic 
greenhouse gases (GHGs) as a contributing factor to changes in the Earth’s climate (IPCC, 2007).   
 
The IPCC modeling estimates that anthropogenic carbon dioxide (CO2) in the lower atmosphere has 
increased by approximately 31 percent since the year 1750.  At the same time, average temperature in the 
lower atmosphere has increased approximately 0.6 to 0.8 °C (1.08 to 1.44 °F).  Due to the challenges 
inherent in modeling the complexities of the Earth’s climate, the proportional importance of anthropogenic 
activities as opposed to natural feedback systems is exceptionally difficult to establish.  Nonetheless, the 
IPCC concludes that “Most of the observed increase in globally-averaged temperatures since the mid-20th 
century is very likely due to the observed increase in anthropogenic GHG concentrations.”  This EIR 
assumes that an increase in anthropogenic GHG concentration is in fact contributing to global warming, 
consistent with state policy.   
 
IPCC theorizes that a continuation of this warming trend could have profound implications, including 
flooding, erratic weather patterns, and reduced arctic ice.  The IPCC projects a number of future GHG 
emissions scenarios leading to a varying severity of impacts on the environment and the global economy.  
According to the 2007 IPCC report, if anthropogenic GHG continue to increase in the atmosphere there will 
be a point at which the above impacts would become irreversible, this point is commonly referred to as the 
“tipping point.”  Although the 2007 IPCC report states the tipping point may be as far off as 20 years, some 
experts contend the tipping point has already been reached.  
 
Sources of GHG emission in the region include, on and off road vehicles, agriculture (cattle and farming), 
water and wastewater transport, indirect electricity use, solid waste disposal, loss of carbon sequestration in 
flora, and changes in land use.   
 
4.6.2 Regulatory Framework 
Climate change is a global phenomenon attributable to the sum of all human activities and natural 
processes.  The Governor’s Office of Planning and Research recommends quantification of GHG 
emissions, assessment of the significance of any impact on climate change, and identification of mitigation 
or alternatives that would reduce GHG emissions.  Climate change has the potential to reduce the snow 
packs in the Sierra Nevada Mountains, cause the sea level to rise, and increase the intensity of wildfires 
and storms.   
 
The following regulatory background gives context to the issues of climate change and importance in 
reducing GHG emissions in California:    
 
Assembly Bill 32 
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Signed by the California State Governor on September 27, 2006, Assembly Bill (AB) 32 codifies a key 
requirement of Executive Order (EO) S-3-05, specifically the requirement to reduce statewide GHG 



emissions to year 1990 levels by the year 2020.  AB 32 tasks the California Air Resources Board (CARB) 
with monitoring state sources of GHGs and designing emission reduction measures to comply with the law’s 
emission reduction requirements.   
 
AB 32 required that CARB prepare a comprehensive “scoping plan” that identifies all strategies necessary 
to fully achieve the required 2020 emissions reductions.  In early December 2008, CARB released its 
scoping plan to the public and on December 12, 2008, the CARB Board approved the scoping plan. 
 
The scoping plan calls for an achievable reduction in California’s carbon footprint.  Reduction of GHGs 
emissions to 1990 levels are proposed, which equates to cutting approximately 30 percent from estimated 
GHG emission levels projected in 2020, or about 15 percent from today’s levels.  The scoping plan relies on 
existing technologies and improving energy efficiency to achieve the 30 percent reduction in GHG emission 
levels by 2020.  The scoping plan provides the following key recommendations to reduce GHG emissions:  
 

 Expand and strengthen existing energy efficiency programs as well as building and appliance 
standards; 

 Achieve a statewide renewable energy mix of 33 percent;  
 Develop a California cap-and-trade program that links with other Western Climate Initiative partner 

programs to create a regional market system;  
 Establish targets for transportation-related GHG emissions for regions throughout California, and 

pursuing policies and incentives to achieve those targets; and 
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 Adopt and implement measures pursuant to existing State laws and policies, including California’s 
clean car standards, goods movement measures, and the Low Carbon Fuel Standard. 



 
Senate Bill 97 
Signed by the Governor on August 24, 2007, Senate Bill (SB) 97 required that the Governor’s Office of 
Planning and Research (OPR) prepare California Environmental Quality Act (CEQA) guidelines for 
evaluating the effects of GHG emissions and for mitigating such effects.  The Natural Resources Agency 
adopted these guidelines on December 31, 2009.   
 
In April 2009, OPR released the CEQA Guidelines Section Proposed to be Added or Amended, which 
included guidelines for evaluating the effects of GHG emissions and for mitigating such effects.  On 
December 31, 2009, the Natural Resources Agency delivered its rulemaking package to the Office of 
Administrative Law for their review pursuant to the Administrative Procedure Act.   
 
CEQA Guidelines 
In accordance with SB 97, the Natural Resources Agency adopted Amendments to the CEQA Guidelines 
for GHGs on December 30, 2009.  On February 16, 2010, the Office of Administrative Law approved the 
Amendments, and filed them with the Secretary of State for inclusion in the California Code of Regulations.  
The Amendments became effective on March 18, 2010.  The amendments to the CEQA Guidelines provide 
the following direction for consideration of climate change impacts in a CEQA document: 
 

 The determination of significance of GHG emissions calls for a careful judgment by the lead agency; 
 A model or methodology shall be used to quantify GHG emissions resulting from a CEQA project;   
 Significance may rely on qualitative analysis or performance based standards; 
 The CEQA document shall discuss regional and/or local GHG reduction plans; 
 A CEQA document shall analyze GHG emissions if they are cumulatively considerable; 
 A description of the effects of climate change on the environment shall be included in CEQA 

documents; 
 A CEQA document shall contain mitigation measures, which feasibly reduce GHG emissions; 
 GHG analysis in a CEQA document may be Tiered or Streamlined; and 
 Creating targeted fees, including a public goods charge on water use, fees on high global warming 

potential gases, and a fee to fund the administrative costs of the State’s long term commitment to 
AB 32 implementation.   

 
Senate Bill 375  
SB 375 was approved by the Governor on September 30, 2008.  SB 375 provides for the creation of a new 
regional planning document called a “sustainable communities strategy” (SCS).  An SCS is a blueprint for 
regional transportation infrastructure and development that is designed to reduce GHG emission from cars 
and light trucks to target levels that will be set by CARB for 18 regions throughout California.  Each of the 
various metropolitan planning organizations and the Association of Bay Area Governments (ABAG) must 
prepare an SCS and include it in that region’s regional transportation plan.  The SCS would influence 
transportation, housing, and land use planning.  CARB will determine whether the SCS will achieve the 
region’s GHG emissions reduction goals.  Under SB 375 certain qualifying in-fill residential and mixed-use 
projects would be eligible for streamlined CEQA review. 
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Bay Area Air Quality Management District Climate Change Guidelines 

Napa County is a part of the Bay Area Air Quality Management District (BAAQMD).  The 2010 BAAQMD 
CEQA Guidelines provide extensive guidance for accessing climate change impacts at the project level.  
The Guidelines provide a significance threshold, as well as a methodologies and model for estimating 
project-related GHG emissions.  The 2010 Guidelines provide mitigation measures, which would reduce 
project-related emissions to less-than-significant levels and provides a methodology to quantify GHG 
emissions reduction from each mitigation measure.   
 
The climate change analysis is consistent with the guidance provided to-date by OPR and CARB.  As 
directed by the OPR Technical Advisory, this analysis considers whether project emissions are individually 
or cumulatively significant.  For the Proposed Project’s GHG emissions, it was determined that specific 
climate change impacts could not be attributed to the proposed development.  As such, project impacts are 
most appropriately addressed in terms of the incremental contribution to a global cumulative impact (see 
Section 6.0).  This approach is consistent with the view articulated in the following quote provided in the 
IPCC, “difficulties remain in attributing temperature on smaller than continental scales and over time scales 
of less than 50 years.  Attribution at these scales, with limited exceptions, has not yet been established” 
(IPCC, 2007).   
 
Napa County 
Since the certification of the Final General Plan EIR and adoption of the General Plan, Napa County has 
undertaken numerous efforts aimed at reducing GHG emissions.  The County participated in a multi-
jurisdictional effort lead by the Napa County Transportation and Planning Agency (NCTPA) to quantify 
community-wide emissions for all jurisdictions within the County and to develop a non-binding emission 
reduction framework (2009) that each jurisdiction can use to guide their decision making and planning.   
 
The County has also prepared and adopted an emission reduction plan aimed at reducing emissions from 
County operations.  The County is currently in the process of preparing a Climate Action Plan (CAP) 
specific to unincorporated areas of the County.  The CAP is being developed to meet qualifications 
established by CARB.  The CAP will include a refined inventory and forecast of GHG emissions for 
unincorporated Napa County, including emissions associated with agriculture and changes in carbon 
sequestration over time.  The CAP will quantify emissions from vineyard development and operations (as 
well as other sectors), and will include emission reduction measures aimed at achieving goals of AB 32.  A 
draft CAP was completed in January 2011 and is anticipated to be adopted in late 2011.  The draft CAP 
includes a 52 percent reduction in GHG emissions from “business as usual” practices.  While the draft CAP 
represents a guiding framework for this analysis, since the draft CAP has not yet been adopted by the 
County, State goals are used in this analysis as the basis for determining less than significant impacts 
during project construction (see Section 4.6.3-1 below).   
 
4.6.3 Impacts analysis 
 
4.6.3-1 Significance Criteria 
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In June 2010, the BAAQMD Board of Directors adopted the proposed BAAQMD CEQA Guidelines.  In 
accordance with BAAQMD CEQA Guidelines (Guidelines), a project can be determined to have a less than 
significant impact by providing either project components or mitigation, which would reduce GHG emissions 



below a specific threshold defined by a public agency or recommended by experts provided that the 
decision of the lead agency to adopt such thresholds is supported by substantial evidence.  The Guidelines 
included an operational threshold of 1,100 metric tons per year of CO2 equivalent (CO2e) and a 
methodology for calculating project-level GHG emissions.   
 
CO2e is a method by which GHGs other than CO2 are converted to a CO2-like emission value based on a 
heat-capturing ratio or global warming potential (GWP).  CO2 is used as the base and is given a value of 
one.  Methane (CH4) has the ability to capture 21 times more heat than CO2; therefore, CH4 is given a CO2e 
value of 21.  GHG emissions are multiplied by the CO2e value to achieve one GHG emission value.  By 
providing a common measurement, CO2e provides a means for presenting the relative overall effectiveness 
of emission reduction measures for various GHGs in reducing project contributions to global climate 
change.   
 
Although the Guidelines provide clear guidance on how to analyze GHG emissions from biogenic sources, 
which result from natural biological processes such as the decomposition or combustion of vegetative 
matter (wood, paper, vegetable oils, animal fat, yard waste, etc.), the Guidelines do not require the 
quantification of biogenic emissions as part of the quantification of GHG emissions for projects and does not 
provide a GHG emission threshold for these sources for both operation and construction activities.  
However, the Guidelines do recommend that construction-related GHG emissions be quantified using the 
URBEMIS air quality program and disclosed in the appropriate environmental document.  The Guidelines 
require that only exhaust from construction equipment be included in the climate change analysis, similar to 
the analysis for criteria pollutants. 
 
For this analysis, a reduction of approximately 25 percent from “business as usual” levels of GHG 
emissions, which is consistent with recent court decisions and the language of AB 32, will be deemed to be 
an appropriate means for meeting the State’s GHG reduction goals (Citizens for Responsible Equitable 
Environmental Development v. City of Chula Vista, (July 8, 2011, D057779)).  Therefore, for this analysis, 
such a reduction in GHG emissions will be considered as a less than significant impact to climate change.  
This significance threshold is consistent with the State of California and AB 32 GHG Reduction Goals.  As 
stated above, since the County has not yet adopted any further reduction criteria, the State goals are used 
in this analysis as the basis for determining less than significant impacts during project construction.  The 
BAAQMD standards of 1,100 MT per year or less shall be the basis for determining project operational 
significance.    
 
4.6.3-2 Impacts and mitigation measures 
 

Impact 4.6-1: Construction of the Proposed Project would emit GHGs and would have the potential to 
exacerbate global climate change.  Project sources of GHG emissions during construction would include the 
transport and delivery of construction equipment to the property; operation of construction equipment, 
including equipment used for the timber harvest, planting the vineyard, and installing the erosion control 
system; worker trips, fuel use, and material transport.  This is a potentially significant impact; however, after 
mitigation, impacts would be considered less than significant. 
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Methodology 



GHG emissions from construction equipment were estimated using the URBEMIS 9.2.4 air quality model.  
URBEMIS default construction equipment values were used.  Typical equipment to be used during the 
timber harvest and installation of the vineyard and erosion control measures include excavators, crawler 
tractors, and graders.  A complete description of the equipment to be used during construction of the 
Proposed Project is found in Section 3.0 Project Description.  Where a precise equipment match with the 
URBEMIS model equipment categories was not found, a similarly rated piece of equipment from the 
standard URBEMIS default list was used.  Direct GHG emissions from the removal of trees on the property 
were determined using EPA emissions factors (EPA, 2011).  CO2e emissions from the tilling and ground 
clearing process during construction were estimated using guidance from the 2006 Effects of Land Use on 
Soil Respiration: Conversion of Oak Woodlands to Vineyards (Carlisle, 2006). 
 
Findings 
Table 4.6-1 shows the estimated project construction emissions of GHG from construction activities 
including mobile and indirect sources as well as the GHG emissions from biogenic sources.  Construction 
GHG emissions would be reduced with the milling and conversion of removed trees to lumber onsite.  As 
part of the Proposed Project’s design, milling the harvested trees onsite and eliminating the use of logging 
trucks reduces the project’s GHG emissions impacts in comparison to standard timber harvesting 
operations by roughly 50 percent.  This is due to the high number of trips associated with logging trucks 
under typical “business as usual” timber harvesting practices.  In addition, while the entire 38-acre property 
is eligible for selective timber harvest, the Proposed Project design limits the timber harvest area to 14± 
acres and thereby conserves roughly 20 acres of the forested area remaining on the property, which will 
continue to be a large source for carbon sequestration on the property.  Moreover, once the vineyard is 
established and the cover crop is applied, these areas will occupy roughly 12± acres of the 14-acre harvest 
and will therefore function as an additional source of carbon sequestration on the property.  Quantification 
of these last two sources of carbon sequestration is hard to quantify and therefore was not included 
as a reduction in this analysis.  Therefore, the URBEMIS model output reflects conservative 
estimates in terms of carbon sequestration.  
 

TABLE 4.6-1 
GREENHOUSE GAS CONSTRUCTION EMISSIONS 

Proposed Project GHGs Emissions Conversion 
Factor  GHG Emissions 

  ST ST/MT MT of CO2e  

Construction GHG Emissions 
Mobile Construction Activities1 CO2e 476 0.91 433 
Timber Removal2 CO2e   3,600 
Soil Tilling/Ground Clearing3 CO2e   492 
Subtotal    4,525 

Harvested Timber to Lumber CO2e   <2,584> 
Total Construction GHG Emissions 1,941 
S 2
1 Estimated using BAAQMD recommended URBEMIS air quality model and includes land clearing, 
roadway construction, irrigation system installation, planting, etc.  

T = short tons; MT = metric tons; CO e = carbon dioxide equivalent 

2 Actual harvesting of standing carbon from the trees that will be cleared for vineyard 
construction.  Timber Removal is based on 2.4 MT per acre, 14 acres cleared (EPA, 2011).  

3 Carbon loss from tilling and ground disturbing activities based on 12 acres tilled, 41 MT of 
carbon stored per acre. 

Source:  URBEMIS, 2007; AES, 2011. 
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Construction GHG emissions would be further reduced with the implementation of the BAAQMD 
construction emission reduction measures outlined in Mitigation Measure 4.6-1 (below); however, these 
reductions are difficult to accurately quantify due to limited scientific research available related to the 
measure.  Therefore, reductions from Mitigation Measure 4.6-1 are not included in this analysis, 
which results in a more conservative estimate of construction GHG emissions (Table 4.6-1).   
 
 
As shown in Table 4.6-1, GHG emissions from construction activities, including removal of vegetation and 
carbon emitted due to tillage would result in 4,525 MT of CO2e.  Further, the Proposed Project’s design 
would retain 2,584 MT of CO2e or 57 percent of the project’s GHG emissions in the form of lumber (Table 
4.6-1).  The total construction GHG emissions from the Proposed Project would be 1,941 MT of CO2e.  
Therefore, the Proposed Project’s design reduces GHG emissions from construction by 57 percent from 
“business as usual” practices, which results in a less than significant impact to climate change.  Since the 
County’s draft Climate Action Plan (CAP) provides for a reduction in GHG emissions by 52 percent, the 
Proposed Project meets the draft CAP standard.  As stated in Section 4.6.2, while the draft CAP represents 
a guiding framework for this analysis and since the draft CAP has not yet been adopted by the County, 
State goals are used in this analysis as the basis for determining less than significant impacts during project 
construction.  The Applicant would further reduce construction-related GHG emissions from the Proposed 
Project with implementation of Mitigation Measure 4.6-1.  Moreover, since construction is to be completed 
over two years, the average annual construction emissions would be less than the BAAQMD operational 
levels of significance of 1,100 MT of CO2e per year.  
 
Mitigation Measure 4.6-1: The Applicant shall implement the following mitigation measures to reduce 
criteria pollutant emissions during construction of the Proposed Project: 
 

 The Applicant shall maintain all construction equipment in accordance with manufacturers’ 
specifications.  

 The Applicant shall limit construction equipment idling time to less than five minutes. 
 
Impact 4.6-2: Operation of the Proposed Project would emit GHGs and would have the potential to 
exacerbate global climate change.  Project operational sources of GHG emissions would include vehicles 
(produce and material transports and workers) traveling to and from the Proposed Project, energy use, and 
limited water transport.  Impacts would be considered less than significant. 
 
Methodology  
Operational GHG emissions from mobile and area sources were estimated using URBEMIS 9.4.2 air quality 
model.  Mobile sources include worker trips and transport of grapes and materials.  Indirect GHG emissions 
from water conveyance and agriculture were estimated using the 2011, beta version of the BAAQMD GHG 
Model (BAAQMD, 2011). The average annual loss of carbon sequestration was estimated from EPA 
approved emissions factors (EPA, 2011).  GHG emissions from mobile and area sources were converted to 
CO2e and compared to appropriate climate change thresholds.   
 
Findings 

4-16-12 4..95 Appendix D
  

Under the BAAQMD CEQA Guidelines, a project’s operational emissions must be quantified.  Table 4.6-2 
shows the estimated project-related GHG emission from direct and indirect emission sources.   



 
TABLE 4.6-2 

GREENHOUSE GAS OPERATIONAL EMISSIONS 

Proposed Project GHGs GHG Emissions 
(MT/yr of CO2e) 

Direct Operational GHG Emissions 
Loss of Sequestration1 CO2e 39 
Area CO2 1 
Indirect Operational GHG Emissions 
Mobile CO2 158 
Agricultural  16 
Water and Wastewater2  CO2e 5 
Total Annual Operational GHG Emissions 219 

BAAQMD Operational GHG Emissions Threshold 1,100 

Significant  No 
ST = short tons; MT = metric tons; CO e = carbon dioxide equivalent 2
1 Actual loss of carbon sequestration due to the permanent removal of 
timber on-site. 
2 Based on 8 acre-feet of water use per year (refer to Appendix B). 
Source:  URBEMIS, 2007; BAAQMD, 2011; EPA, 2011. 

 
Agricultural lands depend on water for irrigation and this water must be provided either from wells, lakes or 
streams.  The movement of water can be energy intensive.  In California, the movement of water constitutes 
14 percent of the state’s total energy usage due largely to factors such as distance moved, major state and 
federal water projects, and depth to ground water in some areas.  The use of gas or diesel powered pumps 
to extract water from the ground or move water from lakes or streams for various land uses increases GHG 
emissions.  However, the Proposed Project does not exhibit these factors since the proposed water use 
would be from an existing onsite spring, which is not pumped for extraction, and the distance water would 
be moved from the existing storage tank to the proposed vineyard is relatively small.  Likewise, irrigation 
water is only anticipated to be used during the establishment of the vines and the vineyard would be dry 
farmed once established.  Thus, the Proposed Project would make efficient use of water from existing water 
sources to the degree needed to establish the vineyard.  This would reduce the energy needed to transport 
water and therefore reduce GHG emissions.  Thus, the GHG emissions impacts for water and 
wastewater shown in Table 4.6-2 constitute a standard estimate that is largely conservative and 
does not take into account these project specific factors. 
 
Benefits of the Proposed Project’s Design 
There are several other beneficial aspects of the Proposed Project’s design that would reduce impacts to 
climate change.  Construction equipment would be kept onsite during construction (which would minimize 
truck trips), engine idling would be minimized, equipment would be properly maintained, and a cover crop 
would be established on all disturbed areas.  These project components, which would reduce GHG 
emissions, are not readily quantifiable due to the lack of verifiable scientific data, therefore, a conservative 
approach was taken in this analysis and the GHG emissions reductions due to these specific project 
components were not included in the analysis.  Therefore, the GHG emissions impacts identified in Table 
4.6-2 are conservative estimates. 
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As shown in Table 4.6-2, operational GHG emissions would be less than the BAAQMD CEQA threshold of 
1,100 MT of CO2e for project-level operation; therefore, operation of the Proposed Project would result in a 
less than significant impact to climate change.    
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Mitigation Measure 4.6-2: No mitigation is required. 
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SECTION V CONFIDENTIAL ARCHAEOLOGICAL ADDENDUM 
 

Sensitive Archaeological material may have been removed from this file and can be seen in the CDF Santa Rosa 
office.  Contact Chuck Whatford CDF Archaeologist, (707) 576-2966. 
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Appendix M page 13 has been created to contain the Archaeological Report and the Confidential Archaeological 
Addendum.   



 

 

 

 

 

 

SECTION VI ATTACHMENTS 
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Attachments not required elsewhere 



 
 
 
 
 
 

NSO Database request and response 
See Biological Assessments, Appendix F, page 6.77 
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Environmental Resource Management 
Scott R. Butler, RPF #1851 
889 Hwy 20-26 
Ontario, Oregon 97914 
       Office: (707) 468-8466     Fax: (707) 220-0111 
       email:  scott.butler@sbcglobal.net 

 
 
Jasud Estate LLC 8-19-11 
2087 Diamond Mtn Rd emailed to Ketan 
Calistoga, CA 94515  
   
Dear Ketan, 
I am required by the California Department of Forestry to inform you of the following Forest Practice Rule requirements.  I have 
made some footnotes below to try to explain if deeded.  Please contact me if you still have questions. 
 
Erosion Control responsibilities 
Per Page 4, item 5(c) of the THP, you are responsible for erosion control operations after timber operations have ceased and after 
the work completion report has been filed.  The prescribed maintenance period for erosion is three years.  As the landowner, you 
are also responsible for all vineyard development as outlined in the erosion control plan.  
 
Prescribed Maintenance Period means the period, beginning with filing of the Timber Harvest Plan (THP) work completion report 
provided the report is approved, during which erosion controls which are required and constructed as part of a timber operation must 
be maintained in a functional condition.  The period shall not exceed three years from the filing of the work completion report 
provided that the report is subsequently approved by the director. 
 
 
912.7, 932.7, 952.7 Resource Conservation Standards for Minimum Stocking 
[All Districts, note (b)(1)(D)] 
The following resource conservation standards constitute minimum acceptable stocking in the Coast [Northern, Southern] Forest 
District after timber operations have been completed. 

(a) Rock outcroppings, meadows, wet areas, or other areas not normally bearing commercial species shall not be considered 
as requiring stocking and are exempt from such provisions. 

(b) An area on which timber operations have taken place shall be classified as acceptably stocked if either of the standards set 
forth in (1) or (2) below are met within five (5) years after completion of timber operations unless otherwise specified in the 
rules. 
(1) An area contains an average point count of 300 per acre on Site I, II and III lands or 150 on site IV and V lands to be 

computed as follows: 
(A) Each countable tree [Ref. PRC § 4528(b)] which is not more than 4 inches d.b.h. counts 1 point. 
(B) Each countable tree over 4 inches and not more than 12 inches d.b.h. counts 3 points. 
(C) Each countable tree over 12 inches d.b.h. counts as 6 points. 
(D) [Coast] Root crown sprouts will be counted using the average stump diameter 12 inches above average 

ground level of the original stump from which the sprouts originate, counting one sprout for each foot of stump 
diameter to a maximum of 6 per stump.   (D) [Northern] Sprouts over 1 foot in height will be counted, 
counting one sprout for each 6 inches or part thereof of stump diameter to a maximum of 4 per stump.   (D) 
[Southern] Root crown sprouts over 1 foot in height will be counted, using the average stump diameter at 1 
foot above the average ground level of the original stump, counting 1 sprout for each foot of stump diameter 
to a maximum of 6 per stump. 

(2) The average residual basal area measured in stems 1 inch or larger in diameter, is at least 85 square ft. per acre on 
Site I lands, and 50 square ft. per acre on lands of Site II classification or lower.  Site classification shall be determined 
by the RPF who prepared the plan. 

(3) To the extent basal area standards are specified in the rules in excess of 14 CCR § 912.7(b)(2) [932.7(b)(2), 
952.7(b)(2)], up to 15 square feet of basal area of those standards higher than the minimum may be met by counting 
snags, and decadent or deformed trees of value to wildlife in the following sizes: 

(A) 30 inches or greater dbh and 50 feet or greater in height on site I and II lands; 
(B) 24 inches or greater dbh and 30 feet or greater in height on site III lands; and 
(C) 20 inches or greater dbh and 20 feet or greater in height on site IV and V lands. 
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The substitution provided for in 14 CCR § 912.7(b)(3) [932.7(b)(2), 952.7(b)(2)] may only be done when 
the potential spread of insects and diseases will not have a significantly adverse impact on long term 
productivity or forest health. 

(c) The resource conservation standards of the rules may be met with Group A and/or B commercial species.  The percentage 
of the stocking requirements met with Group A species shall be no less than the percentage of the stand basal area they 
comprised before harvesting.  The site occupancy provided by Group A species shall not be reduced relative to Group B 
species.  When considering site occupancy, the Director shall consider the potential long term effects of relative site 
occupancy of Group A species versus Group B species as a result of harvest.  If Group A species will likely recapture the 
site after harvest, Group B species do not need to be reduced.  The time frames for recapturing the site shall be consistent 
with achieving MSP.  The Director may prohibit the use of Group A and/or B commercial species which are non-indigenous 
or are not physiologically suited to the area involved.   

 
Exceptions may be approved by the Director if the THP provides the following information and those exceptions are agreed to by the 
timberland owner: 

(1) Explain and justify with clear and convincing evidence how using Group A nonindigenous, or Group B species to 
meet the resource conservation standards will meet the intent of the Forest Practice Act as described in PRC § 4513. 
 The discussion shall include at least: 

(A) The management objectives of the post-harvest stand; 
(B) A description of the current stand, including species composition and current stocking levels within the area of 

Group B species.  The percentage can be measured by using point-count, basal area, stocked plot, or other 
method agreed to by the Director. 

(C) The percentage of the post-harvest stocking to be met with Group B species.  Post harvest percentages will 
be determined on the basis of stocked plots.  Only the methods provided by 14 CCR §§ 1070-1075 shall be 
used in determining if the standards of PRC § 4561 have been met. 

(D) A description of what will constitute a countable tree, as defined by PRC § 4528 for a Group B species and 
how such a tree will meet the management objectives of the post-harvest stand. 

 
The Director, after an initial inspection pursuant to PRC § 4604, shall approve use of Group B species, as exceptions to the pre-
harvest basal area percentage standard, if in his judgment the intent of the Act will be met, and there will not be an immediate 
significant and long-term harm to the natural resources of the state. 
 
Comments:  These are the planting  standards CDF will hold you to if you do not complete the conversion process.  This 
means complete and does not apply until operations have been started. 
 
 
 
923, 943, 963  Logging Roads and Landings  [All Districts] 
All logging roads and landings in the logging area shall be planned, located, constructed, reconstructed, used, and maintained in a 
manner which:  is consistent with long-term enhancement and maintenance of the forest resource; best accommodates appropriate 
yarding systems, and economic feasibility; minimizes damage to soil resources and fish and wildlife habitat; and prevents 
degradation of the quality and beneficial uses of water.  The provisions of this article shall be applied in a manner which complies 
with this standard. 
Factors that shall be considered when selecting feasible alternatives (see 14 CCR 897 and 898) shall include, but are not limited to, 
the following: 

(a) Use of existing roads whenever feasible. 
(b) Use of systematic road layout patterns to minimize total mileage. 
(c) Planned to fit topography to minimize disturbance to the natural features of the site. 
(d) Avoidance of routes near the bottoms of steep and narrow canyons, through marshes and wet meadows, on unstable 

areas, and near watercourses or near existing nesting sites of threatened or endangered bird species. 
(e) Minimization of the number of watercourse crossings. 
(f) Location of roads on natural benches, flatter slopes and areas of stable soils to minimize effects on watercourses. 
(g) Use of logging systems which will reduce excavation or placement of fills on unstable areas. 

 
Comments:  These are the requirements for locating roads.  In your case they don’t apply since no roads are being built.  
All roads are existing.  Avenues are not considered roads. 
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1035  Plan Submitter Responsibility 
The plan submitter, or successor in interest, shall: 

(a) Ensure that an RPF conducts any activities which require an RPF. 
(b) Provide the RPF preparing the plan or amendments with complete and correct information regarding pertinent legal rights 

to, interests in, and responsibilities for land, timber, and access as these affect the planning and conduct of timber 
operations. 

(c) Sign the THP certifying knowledge of the plan contents and the requirements of this section. 
(d) (1) Retain an RPF who is available to provide professional advice to the LTO and timberland owner upon request 

throughout the active timber operations regarding: 
A) the plan,  
B) the Forest Practice Rules, and  
C) other associated regulations pertaining to timber operations, 

(2) The plan submitter may waive the requirement to retain an RPF to provide professional advice to the LTO and 
timberland owner under the following conditions: 

A) the plan submitter provides authorization to the timberland owner to provide advice to the LTO on a 
continuing basis throughout the active timber operations provided that the timberland owner is a natural 
person who personally performs the services of a professional forester and such services are personally 
performed on lands owned by the timberland owner; 

B) the timberland owner agrees to be present on the logging area at a sufficient frequency to know the progress 
of operations and advise the LTO, but not less than once during the life of the plan; and  

C) the plan submitter agrees to provide a copy of the portions of the approved THP and any approved 
operational amendments to the timberland owner containing the General Information, Plan of Operations, 
THP Map, Yarding System Map, Erosion Hazard Rating Map and any other information deemed by the 
timberland owner to be necessary for providing advice to the LTO regarding timber operations. 

(3) All agreements and authorizations required under 14 CCR § 1035(d)(2) shall be documented and provided in writing to 
the Director to be included in the plan. 

(e) Within five working days of change in RPF responsibilities for THP implementation or substitution of another RPF, file with 
the Director a notice which states the RPF's name and registration number, address, and subsequent responsibilities for 
any RPF required fieldwork, amendment preparation, or operation supervision.  Corporations need not file notification 
because the RPF of record on each document is the responsible person. 

(f) Provide a copy of the portions of the approved THP and any approved operational amendments to the LTO containing the 
General Information, Plan of Operations, THP Map, Yarding System Map, Erosion Hazard Rating Map and any other 
information deemed by the RPF to be necessary for timber operations. 

(g) Notify the Director prior to commencement of site preparation operations. Receipt of a burning permit is sufficient notice. 
(h) Disclose to the LTO, prior to the start of operations, through an on-the-ground meeting, the location and protection 

measures for any archaeological or historical sites requiring protection if the RPF has submitted written notification to the 
plan submitter that the plan submitter needs to provide the LTO with this information. 
 

Comments:  As the plan submitter you will have this responsibility.  As long as everything is going well these 
technicalities are not a problem.  But if something goes wrong this is where individuals get into trouble. 
 
 
 
1035.1  Registered Professional Forester Responsibility 

(a) Upon submission of a THP, the RPF who prepares and signs a plan is responsible for the accuracy and completeness of 
its contents. 
(1) The RPF preparing the plan shall state in the THP the work which will be performed by the RPF plan preparer (beyond 

preparation of the THP and attending the pre-harvest inspection if requested by the Director), and any additional work 
requiring an RPF which the plan preparer does not intend to perform.  This may include, but is not limited to, field work 
in identifying watercourse and lake protection zones or special treatment areas, marking trees, or other activities.  The 
RPF is only responsible for the activities set forth in the plan when employed for that purpose, or required by the rules 
of the Board.  The RPF shall state whether or not he or she has been retained to provide professional advice 
throughout the timber operations. 

(2) The RPF preparing the plan shall in writing, inform the plan submitter(s) of their responsibility pursuant to Section 1035 
of this Article, and the timberland owner(s) of their responsibility for compliance with the requirements of the Act and 
where applicable, Board rules regarding site preparation, stocking, and maintenance of roads, landings, and erosion 
control facilities. 
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(b) Upon entering into an agreement to accept responsibility for any part of the preparation or implementation of a plan or any 
work beyond the preparation of a plan, including providing professional advice; all responsible RPFs shall disclose to the 
real party of interest for whom the RPF is providing professional forestry services any known current or potential conflict of 
interest the RPFs have with regard to the timber or land that is subject to operations under the plan.  All responsible RPFs 
shall disclose to the timberland owner and plan submitter whether they are the real party of interest for whom the RPF is 
providing professional forestry services. 



(c) Disclosure of newly discovered conflicts of interest an RPF has with regard to the plan submitter, timberland owner, timber 
owner, the LTO and timber purchaser, pertaining to the timber or land that is subject to operations under the plan, shall be 
required as long as an RPF has responsibilities relative to a plan. The disclosure shall include identification of the real party 
of interest for whom the RPF is providing professional forestry services. 

(d) All disclosures made between an RPF and an affected party pursuant to this section may be kept confidential. 
(e) An RPF retained by the plan submitter to provide professional advice throughout the timber operations shall be present, or 

ensure that the RPF's supervised designee is present, on the logging area at a sufficient frequency to know the progress of 
operations and advise the LTO and timberland owner, but not less than once during the life of the plan. 

(f) An RPF retained by the plan submitter to provide professional advice throughout the timber operations shall inform the LTO 
during operations of any mitigation measures incorporated into the plan that are intended to address operations that have a 
high likelihood of resulting in immediate, significant and long-term harm to the natural resources of the State if such 
mitigation measures are not strictly applied to minimize such impacts. 

(g) The RPF shall without delay notify in writing the LTO, the plan submitter, and the Department of a decision to withdraw 
professional services from the plan. 

 
Comments:  These are my responsibilities, unless the landowner and/or plan submitter take them over. 
 
 
 
1035.2  Interaction Between RPF and LTO 
After the start of the plan preparation process but before commencement of operations, the responsible RPF or supervised 
designee familiar with on-site conditions, shall meet with either the LTO, or supervised designee, who will be on the ground and 
directly responsible for the harvesting operation.  The meeting shall be on-site if requested by either the RPF or LTO.  An on-site 
meeting is required between the RPF or supervised designee familiar with on-site conditions and LTO to discuss protection of any 
archaeological or historical sites requiring protection if any such sites exist within the site survey area pursuant to Section 
929.2[949.2,969.2](b).  If any amendment is incorporated to the plan by an RPF after the first meeting, that RPF or supervised 
designee familiar with on-site conditions shall comply with the intent of this section by explaining relevant changes to the LTO; if 
requested by either that RPF or LTO, another on-site meeting shall take place.  The intent of any such meeting is to assure that the 
LTO: 

(a) Is advised of any sensitive on-site conditions requiring special care during operations. 
(b) Is advised regarding the intent and applicable provisions of the approved plan including amendments.  

 
Comments:  These are my responsibilities, unless the landowner and/or plan submitter take them over. 
 
 
 
1035.3  Licensed Timber Operator Responsibilities 
Each affected licensed Timber Operator shall: 

(a) Sign the plan and major amendments to the plan, or sign and file with the Director a facsimile of such plan or amendments, 
agreeing to abide by the terms and specifications of the plan.  This shall be accomplished prior to implementation of the 
following; which the affected LTO has responsibility for implementing: 
1) those operations listed under the plan and 
2) those operations listed under any amendments proposing substantial deviations from the plan. 

(b) Inform the responsible RPF or plan submitter, whether in writing or orally, of any site conditions which in the LTO's opinion 
prevent implementation of the approved plan including amendments. 

(c) Be responsible for the work of his or her employees and familiarize all employees with the intent and details of the 
operational and protection measures of the plan and amendments that apply to their work. 

(d) Keep a copy of the applicable approved plan and amendments available for reference at the site of active timber 
operations.  The LTO is not required to possess any confidential addenda to the plan such as the Confidential 
Archaeological Addendum, nor is the LTO required to keep a copy of such confidential plan addenda at the site of active 
timber operations. 

(e) Comply with all provisions of the Act, Board rules and regulations, the applicable approved plan and any approved 
amendments to the plan. 

(f) In the event that the LTO executing the plan was not available to attend the on-site meeting to discuss archaeological site 
protection with the RPF or supervised designee familiar with on-site conditions pursuant to Section 929.2 [949.2,969.2] (b), 
it shall be the responsibility of the LTO executing the plan to inquire with the plan submitter, timberland owner, or their 
authorized agent, RPF who wrote the plan, or the supervised designee familiar with on-site conditions, in order to 
determine if any mitigation measures or specific operating instructions are contained in the Confidential Archaeological 
Addendum or any other confidential addendum to the plan. 

(g) Provide the RPF responsible for professional advice throughout the timber operations an on-site contact employee 
authorized by the LTO to receive RPF advice. 

(h) Keep the RPF responsible for professional advice throughout the timber operations advised of the status of timber 
operation activity. 
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(1) Within five days before, and not later than the day of the start-up of a timber operation, the LTO shall notify the RPF of 



the start of timber operations. 
(2) Within five days before, and not later than the day of the shutdown of a timber operation, the LTO shall notify the RPF 

of the shutdown of timber operations. 
(A) The notification of the shutdown of timber operations is not required if the period of the shutdown does not 

extend beyond a weekend, including a nationally designated legal holiday. 
(i) Upon receipt of written notice of an RPF's decision to withdraw professional services from the plan, the LTO or on-site 

contact employee shall cease timber operations, except for emergencies and operations needed to protect water quality, 
until the LTO has received written notice from the plan submitter that another RPF has visited the plan site and accepts 
responsibility for providing advice regarding the plan as the RPF of record. 

 
Comments:  These are the responsibilities of the Licensed Timber Operator, LTO.  

 
 

1104  Operations Requiring Conversion  
Except as exempted by Sec. 1104.1 and 1104.2 of this article a timberland conversion permit issued by the Director is required for 
conversion of timberland as defined in Sec. 1100. Issuance of the Timberland Conversion Permit to the timberland owner must be 
completed before conversion operations begin.  "Conversion operations" include final immediate rezoning of timberland production 
zone lands, and timber operations as defined in PRC 4527 on nontimberland production zone timberlands. 
 
Comments: I think this is straight forward.  You do not have Timberland Production Zoning (TPZ), so no zoning change is 
required. 
 
 
 
1104.3  Timberland Conversion Permit Fees 
The applicant shall pay an application fee in the amount of $600 [NOTE:  The fee is $700 if the land is zoned TPZ, see 1105.1.  
Also, there are DFG fees.] for the cost of processing an application for the conversion of timberland to a non-timber growing use.  
Where the land proposed to be converted lies within a TPZ the applicant shall also follow the requirements of Section 1105.1.  The 
fee(s) shall be submitted with the application to the appropriate regional headquarters.  Where actual state cost exceeds the 
application fee, the additional charge equal to the excess cost will be computed using State Administrative Manual Sections 8752.1 
and 8740 (dated March 1990).  The Department will keep the applicant informed of any additional charges and will advise the 
applicant of any estimated future costs.  All additional charges shall be paid by the applicant to the Department’s  Accounting Office 
before the issuance of the Timberland Conversion Permit.  Costs of recording the documents pursuant to this article shall be paid by 
the applicant. 
  
Comments: Again, no TPZ.  The $600 usually does not change, but they have the ability to ask for more. The  CDF&G fee is 
around  $2000, they keep changing it so we won’t know until CDF (acting in CDF&G’s behalf) tells us. 
 
 
 
All of the following are somewhat self explanatory,  
 
1105  Application 
The conversion permit application shall be in a form prescribed by the Director and shall require but not be limited to the following 
information: 
The name and address of the applicant; 
The name and address of the timberland owner of record; 
The name and address of the timber owner; 
The legal description, general plan designation, and zoned status of the proposed conversion area; 
The proposed future use or uses of said area; 
The dates when conversion is to be commenced and completed; 
The approximate number of acres to be converted; 
The zoned status of adjacent property; 
A description of other land owned by the applicant in the surrounding area which could accommodate the proposed use or used; 
Together with a copy of the conversion plan. 
The application shall be executed under penalty of perjury. 
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1105.1  Application Fees 
In addition to the requirements of Section 1104.3, the applicant shall pay a fee in the amount of $100 for the cost of processing an 
application for conversion where the land proposed to be converted lies within a TPZ.  [NOTE:  The total of CDF fees is $700.  
There may be additional fees from DFG.]   Fees for the recording of documents pursuant to this article shall be borne by the 
applicant. 

 
1105.2  Director's Determination 
The Director shall determine the applicant's bona fide intention to convert in light of the present and predicted economic ability of the 
applicant to carry out the proposed conversion; the environmental feasibility of the conversion, including, but not limited to, suitability 
of soils, slope, aspect, quality and quantity of water, and micro-climate; adequacy and feasibility of possible measures for mitigation 
of signification adverse environmental impacts; and other foreseeable factors necessary for successful conversion to the proposed 
land use. 
 
1105.3  Conversion Plan 
A conversion plan in a form prescribed by the Director shall become a part of the application.  The plan conversion shall set forth in 
detail information pertaining to present and future use, soils, topography, conversion techniques, conversion time schedule and such 
other information as may be required and is applicable to the particular future use to which the land will be devoted. 

 
1105.4  Additional Proof 
The Director or the Board upon appeal may require that the applicant provide such further or additional proof or information as in the 
Director's or Board's judgment is necessary to allow him to decide whether or not to issue a conversion permit pursuant to PRC 
4621.2 and 4623. 
 
1106  Conversion Permit Issuance 
  (a)  The Director shall issue a conversion permit if: 
     (1)  In his judgment the bona fide intent of the applicant to convert is established; 
     (2)  He makes the written findings pursuant to PRC 4621.2, when applicable; 
     (3)  He makes the written findings pursuant to PRC 21081, if an environmental impact report has been prepared; 
     (4)  He finds that necessary and feasible mitigation measures have been incorporated into the proposed conversion; and 
     (5)  He finds that no other proximate and suitable land not within a TPZ is available for the proposed alternative use for 
lands within a TPZ, if PRC 4621.2 applies. 
  (b)  The Board upon appeal shall apply the same standards as the Director in subsection (a) above in determining whether to issue 
a conversion permit. 
 
1106.1  Contents of Conversion Permit 
The conversion permit shall include, but not be limited to, the name of the permittee, identification of code section of the forest 
practice rules and regulations from exempt, description of the lands to which the conversion permit is applicable, and the period of 
time during which the conversion permit is valid. 
 
1106.2  Timber Harvesting Plan Processing 
Prior to the start of timber operations, the applicant shall submit to the Director a Timber Harvesting Plan applicable to timber 
operations set forth in the conversion plan.  The THP may be submitted concurrently with the Timberland conversion Permit 
application but the Director may not approve the THP until the Timberland Conversion Permit is issued. 
 
1106.3  Recordation, Renewal, Transferability 

(a) The permittee shall submit the conversion permit to the County Recorder for recording in each county in which the property 
is located before beginning any operations contemplated under said permit. Amendments, suspensions, revocations, and 
cancellations of conversion permits shall be recorded in the same manner. 

(b) A conversion permit may be renewed by the Director upon a proper showing of cause and necessity by the permittee.  The 
Director may deny renewal and require a new application if he finds that circumstances have substantially changed. 

(c) The privilege granted to the permittee is nontransferable and nonassignable for any purpose without written approval of the 
Director. 

 
1106.4  Conversion Permit Denial 

(a) The Director shall deny a conversion permit: 
(1) For any of the reasons set forth in PRC 4624; 
(2) If, in the Director's judgment, the applicant has failed to provide satisfactory proof of his bona fide intent to convert; 
(3) If the Director cannot make the findings required by PRC 21801, if an environmental impact report has been 

prepared; 
(4) If the Director finds that necessary and feasible mitigation measures have not been incorporated into the proposed 

conversion; or 
(5) For lands within a TPZ, if PRC 4621.2 applies and the Director finds that other proximate and suitable land not within 

a TPZ is available for the proposed alternative use. 
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(b)  The Board upon appeal shall deny a conversion permit for any of the reasons specified in subsection (a) above. 



1106.5  Denial, Suspension, Revocation 
(a) Except as provided in subsection (b), the Director may deny, suspend or revoke a conversion permit in accordance with the 

requirements of Article 9 (commencing with Sec. 4621) of Chapter 8, Part 2, Division 4 of the PRC, provided that all 
proceedings in connection with such action shall be conducted in accordance with the provisions of Chapter 5 
(commencing with Sec. 11500) of Part 1, Division 3, Title 2 of the Gov. C. 

(b) The Director may deny a conversion permit pursuant to PRC 4621.2(d) provided that all proceedings in connection with 
such action shall be conducted in accordance with the provisions of subsection (a) above, except that the applicant must 
request a hearing before the Board within 15 days of service of the denial.  The hearing shall be commenced within 60 
days from the filing of the appeal unless a later hearing date is mutually agreed upon by the applicant and the Board. 

 
1107  Cancellation by Permittee 
Upon application by the permittee for cancellation, the conversion permit may be cancelled by the Director upon such terms and 
conditions as he may set forth.  Upon cancellation of the conversion permit, an agreement of cancellation, executed by the permittee 
and the Director, shall be recorded by the permittee in those counties in which the permit was originally recorded.  Upon such 
recording, the subject land shall revert back to timberland and stocking shall be established pursuant to PRC 4561 and 4561.3.  The 
Director shall provide a copy of the cancellation agreement to the county assessors and the county planning directors of those 
counties in which the property is located. 
 
Contact me if you have further questions. 
 
Sincerely  
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Scott R. Butler, RPF #1851 



Adjacent landowners within 300’ and 1000’ downstream of the project boundary.  Updated 8-18-11, mailed 8-22-11             
 
 
 
 

Sabini, Meredith                         
1670 University Ave 
Berkeley, CA 94703 
 

 
Constant, Fred 
2121 Diamond Mtn Rd 
Calistoga, CA 94515     
 

 
Kenney, William                   
171 Circle Dr.  
Walnut Creek, CA 94595 
 

Sugiharto, Subagio                    
55 Southdown CT 
Hillsborough, CA 94010 
 

 
Montalbano, Dennis                    
1700 Diamond Mountain Rd. 
Calistoga, CA 94515 
 

Schwachter, Joseph A        
1947 Pine St. 
San Francisco, CA 94109 
 

Ebiner, Paul A 
2221 Diamond Mtn Rd. 
Calistoga, 94514 
 

 
Jasud Estate LLC 
605 N Washington Ave #100 
Titusville, FL 32796 
 

Delimur, Charles E             
1771 So. Fork Diamond Mtn 
Calistoga, CA 94515 
 

Checov, Martin                           
2211 Leavenworth St. 
San Francisco, CA 94133 
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Environmental Resource Management 
Scott R. Butler, RPF #1851 
889 Hwy 20-26 
Ontario, Oregon 97914 
       Office: (707) 468-8466     Fax: (707) 220-0111 
       email:  scott.butler@sbcglobal.net 

 
 

Adjacent Landowner 8-19-11 
Rossi Creek Watershed mailed 8-23-11  
Napa, California 
           
To Whom It May Concern:           
  
You are listed as an adjacent landowner of a proposed timber harvest.  Your property is within 300 feet, or 
within 1,000 feet downstream, and receives surface drainage, from the proposed timber operation.  State law 
requires that I notify you of this activity.   
   
I am a Registered Professional Forester preparing a Timber Harvest Plan (THP) on property near you. The 
proposed project consists of a 14 acre timber harvest,1.5 acre removal of grass/brush and conversion to a 
15.5 acre vineyard.  The project is located within the Simmons Gulch Watershed (Calwater #2206.500102).  
The project is located on an unnamed tributary of the Napa River, approximately 2.7 miles South and West of 
the Napa River.  The unnamed tributary intersects the  Napa River 1.4 miles downstream from the town of 
Calistoga, Napa County California.. Legal description:  The SW ¼ of the NW ¼ of section 18, T8N, R6W 
MDB&M.  The town of Calistoga in, Napa County California lies 2 miles North of the project.   See the attached 
map, a portion of the Calistoga 7.5 min. quadrangle for the exact location.    
 
Harvesting is expected to take place within the next year. 
 
This letter is an official request for information.  You (the property owner) are requested to respond within ten 
days of the post-marked date on this letter.  Please contact me at the above address in writing or by email. 
 
Sincerely, 

  
 
Scott R. Butler, RPF 1851 
 
 
Plan submitter 
Ketan Mody 
2087 Diamond Mtn. Rd. 
Calistoga, CA 94515 
   
Attached, Notice of intent, Appendix D  
 Map Appendix A page 1.1 
 Map Appendix A page 1.2
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See Appendix A page 1.1 and 1.2 for the maps sent to downstream water users 



 
 

Environmental Resource Management Environmental Resource Management 
Scott R. Butler, RPF #1851 Scott R. Butler, RPF #1851 
889 Hwy 20-26 889 Hwy 20-26 
Ontario, OR 97914 Ontario, OR 97914 
Phone: (707) 468-8466 Fax: (707) 220-0111    Phone: (707) 468-8466 Fax: (707) 220-0111    
       Email:  scott.butler@sbcglobal.net        Email:  scott.butler@sbcglobal.net 

  
  
Napa Valley Register Napa Valley Register 
Attn: Margaret, Legal notices Attn: Margaret, Legal notices 
P. O. Box 150        P. O. Box 150        
Napa, CA 94559                      emailed, 8-23-11       Napa, CA 94559                      emailed, 8-23-11       
Fax: 256-0743 Fax: 256-0743 

        Email:  nvrlegals@napanews.com        Email:  nvrlegals@napanews.com  
To Whom It May Concern: 
Please place the following Legal notice in the Napa Valley Register on the earliest date possible. 
 

This is a request for information on any domestic water supply located within 1,000 feet downstream from a 
proposed 4.7 acre timber harvest and conversion.  The proposed project consists of a 14 acre timber 
harvest,1.5 acre removal of grass/brush and conversion to a 15.5 acre vineyard.  The project is located 
within the Simmons Gulch Watershed (Calwater #2206.500102).  The project is located on an unnamed 
tributary of the Napa River, approximately 2.7 miles South and West of the Napa River.  The unnamed 
tributary intersects the  Napa River 1.4 miles downstream from the town of Calistoga, Napa County 
California. Legal description:  The SW ¼ of the NW ¼ of section 18, T8N, R6W MDB&M.  The town of 
Calistoga in Napa County California, lies 2 miles North of the project.  The nearest road intersection is 
Diamond Mtn Rd and the South Fork of Diamond Mtn Rd. 2000 feet due north of the proposed project. Send 
information within 10 days of the publication of this notice to: Environmental Resource Management 889 
Hwy 20-26 Ontario, OR 97914 
 

Please call me, at the number listed above, or email to confirm, thank you for your assistance. 
Sincerely 
 

Scott R. Butler 
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 4.113 

NOTICE OF INTENT TO HARVEST TIMBER  
A Timber Harvesting Plan (Plan) or Amendment has been submitted to the California Department of Forestry & Fire Protection (CAL FIRE).  CAL 
FIRE will be reviewing the proposed timber operation for compliance with State law and rules of the Board of Forestry and Fire Protection.  The 
following briefly describes the proposed timber operation and where and how to get more information.    In accordance with the timeline stated under 

ublic Resources Code Section 4582.7, you may submit written public comments on the Plan or Amendment for CAL FIRE to consider. P 
This notice applies to (select one below): 

 
  New Timber Harvesting Plan    Amendment to an Approved Timber Harvesting Plan  

Applicant Information (Timberland Owner(s), Registered Professional Forester who prepared the plan and Plan Submitter should 
match those listed in the plan or amendment.)  
1. The name(s) of the Timberland Owner(s) where timber operations are to occur:  Jasud Estate LLC   
2. Registered Professional Forester who prepared the plan or amendment:   Scott R. Butler     

Registered Professional Forester Phone (optional):   707 468-8466       
3. The name of the Plan or Amendment Submitter:    Ketan Mody       
  
Project Summary (County, legal description, acres proposed to be harvested and treatments to be used should match those listed 
in the plan or amendment.)  
4. Location of the proposed timber operation (county, legal description, approximate direction & approximate distance of the timber 

operation from the nearest community or well-known landmark):  
    Napa County California.  Legal description:  The SW ¼ of the NW ¼ of section 18, T8N, R6W MDB&M.  The town of 

Calistoga in Napa County California, lies 2 miles North of the project. 
5. The name of, and distance from, the nearest perennial stream and major watercourse flowing through or downstream from the 

timber operation:  
    The project is located within the Simmons Canyon Watershed (Calwater #2206.500102).  The project is located on an 

unnamed tributary of the Napa River, approximately 2.7 miles South and West of the Napa River.  The unnamed tributary 
intersects the Napa River 1.4 miles downstream from the town of Calistoga, Napa County California. 

6. Acres proposed to be harvested:   14          
7. The regeneration methods and intermediate treatments to be used:  
    Timberland  Conversion, 13.5  acres,  The 14 acre timber harvest is part of a larger 16.8 acre project. 
    A detailed analysis was made of the total project  impacts including the conversion of timberland. 
8.    Yes       No     Is there a known overhead power line, except lines from transformers to service panels, within the plan 
area?      
Public Information:  The review times allowed for CAL FIRE to review the proposed timber operation are variable in length, but limited.  To ensure 
CAL FIRE receives your comments please read the following:  
The estimated earliest possible date CAL FIRE may APPROVE the Plan or Amendment is:   9-15-11     
(This date is 15 calendar days from receipt of the Plan or Amendment by CAL FIRE, except in counties for which special rules have been adopted 
where the earliest date is 45 calendar days after receipt.)  
NOTE: THE ESTIMATED EARLIEST APPROVAL DATE IS PROBABLY NOT THE ACTUAL APPROVAL DATE.  Normally, a much longer 
period of time is available for public comment and preparation of CAL FIRE’s responses to public comments.  Please check with CAL FIRE, prior to 
the above listed date, to determine the actual date that the public comment period closes.  
The public may review, or purchase a copy of, the Plan or Amendment at the CAL FIRE Review Team Office shown below.  The cost to obtain a 
copy is 10 cents for each page, $2.50 minimum per request. The cost to obtain a copy of this plan or amendment is:                                                 
(to be completed by CAL FIRE upon receipt of plan). 
 
Questions or concerns regarding this plan should be directed to the CAL FIRE Review Team Office shown below or emailed to 
SantaRosaPublicComment@fire.ca.gov for incorporation into an Official Response Document.  Please include the plan number on all 
correspondence. 

                                                         Forest Practice Program Manager 
CAL FIRE 

135 Ridgway Avenue 
Santa Rosa, CA 95401 

(707) 576-2959  
The plan may be viewed online at ftp://thp.fire.ca.gov/THPLibrary/North_Coast_Region 
 
A map showing the approximate boundary of the THP area, a map legend, and a scale is attached to help in locating where the proposed 
timber operation is to occur. 

 
For CAL FIRE Use Only 

Timber Harvest Plan Number:                                                                                             Date of Receipt:      
 

mailto:SantaRosaPublicComment@fire.ca.gov
ftp://thp.fire.ca.gov/THPLibrary/North_Coast_Region
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Jasud Estate Vineyards 
Timberland Conversion Plan (TCP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared for 
 Ketan Mody 

2087 Diamond Mtn. Rd. 
Calistoga, CA 945615 

 
 

By: 
Environmental Resource Management 

Scott R. Butler, RPF #1851 
889 Hwy 20-26 

Ontario, OR 97914 

10-2-10 1 
  

Page 5.              Appendix E



Environmental Resource Management  Jasud Estate Vineyards 
Timberland Conversion Index, applies to Timberland Conversion only 

 
 Description Page 

     Plat Map 3 
     THP/Conversion Map  

Timberland Conversion Permit Application and Plan 4 
Plan 7 
Consultants 8 
Agriculture-Grazing 11 
Soils 12 
Archaeology 16 
Rare and Endangered Species 17 
Alternatives 21 
Water Usage 22 

Environmental Information Form 23 
Project Description 24 
Environmental Setting 29 
Erosion Hazard Rating  
Aerial Photo  
Photos  
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Environmental Resource Management  Jasud Estate Vineyards 
 

TIMBERLAND CONVERSION PLAT 
 

              Applicant (s) Name (s)    Jasud Estate Vineyards                   
                 
 

Section (s)    18   Township  8N   Range      6W      MD   B & M 
 

                        
                        
                        
                     N   
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    

Diamond 
Mtn Rd 

18 

Project 
Location 

Private 
Access  Rd 

    
                        
                        

 
Scale      4   Inch (es) = 1 mile 

 
 
Show section numbers in center of section on plat.  Entire plat may be used as one section or as halves of adjoining sections if 
needed for large scale detail. 
 
Show the conversion area not in a Timberland Production Zone or Coastal Zone by: 
 
Show the conversion area in Timberland Production Zone by: 
 
Show the conversion area in the Coastal Zone by: 
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Environmental Resource Management  Jasud Estate Vineyards 
See THP conversion map  

 
TIMBERLAND CONVERSION PERMIT APPLICATION AND PLAN 

 
Pursuant to Sections 4621-4628, Resources Code, and regulations contained in Title 14, California Code of Regulations, I (we) 
 
Name(s)  Ketan Mody          
Address(s) 2087 Diamond Mountain Road,      Calistoga, CA        ZIP)  94515  

 

hereby apply to the Director of Forestry and Fire Protection for a Timberland Conversion Permit to exempt the timberland described 
herein, and shown on the attached map or plat as a part of this application, from forest practice stocking requirements for 
conversion to a non-timber growing use and/or to enable final immediate rezoning from TPZ. 
 
1. Property description of area to be converted,  APN #   020-300-005 
 
2. Subdivision(s)    Section     Township           Range           B&M   
        Portion of            18  T8N               R6W        MDB&M 
3. Acres of timberland to be converted +/- 15 acres. 

 
4. The owner(s) of record of this timberland is (are) Jasud Estate LLC 

 
5. The recorded interest in this timberland is held under deed dated  4-16-2009, recorded in   Document #  2009-R0009154 of 

official records in Napa County. 
 

6. This timberland is assessed in the name of: Jasud Estate LLC  
 

7. I (we) intend to use this timberland in the future for commercial production of premium varietal grapes. 
 
8. Conversion will begin about June,  2011 and be completed by October 15, 2012. 
 
9. Is all or part of conversion area in a Timberland Production Zone (TPZ)?   

                   yes           X        no    If yes show the area in TPZ with diagonal black lines on the conversion plat or map, and 
complete the following items a through e. 
a. Is check or money order for $100 payable to the California Department of Forestry and Fire Protection enclosed with this 

rezoning application as required? 
                   yes                        no   N/A 

b. Has application for immediate rezoning from TPZ been made to the county or city having property tax jurisdiction?  
                  yes                         no   N/A 

c. If applied for, has the county or city tentatively approved immediate rezoning from TP'?       
                  yes                         no   N/A 
If yes, give date                              N/A 

d. Is there any other property zoned TPZ within one mile of the boundary of the TPZ area proposed for immediate rezoning?  
                  yes                       no     N/A 

e. Are there any proximate non-TPZ lands (on or off the property containing the TPZ proposed for rezoning) suitable for the 
proposed conversion use? 
                  yes                       no      N/A 
If no, explain why such non-TPZ lands are not suitable.  
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Environmental Resource Management  Jasud Estate Vineyards 
10. a.   Is check or money order for the basic $600 CDF timberland conversion fee (payable to 

      the California Department of Forestry and Fire Protection) enclosed with this application? 
              X        yes                   no   (See Title 14, 1104.2 CCR.) 
  
b.   Is check or money order for the $1,250 Fish and Game impact fee (Section 711.4(d)(2), 
      Fish and Game Code) payable to the State of California enclosed?  
              X        yes                   no 

 
                                  I will submit the fee when notified seven days in advance of filing the Notice  
             of Determination and issuance of the permit. 
 
11. Is any of the conversion area in a Coastal Zone as provided for by the California Coastal Act of 1976? 

                   yes         X        no      If yes, show the area in the Coastal Zone by horizontal black lines on the conversion plat or 
map, and complete the following item a. 
 
a.    Has a Coastal Zone permit for the proposed conversion use been issued? 
                  yes                    no      If yes, date of issuance                , 20       .   N/A 

 
12. What element(s) of the county or city general plan apply to the area within which the timberland proposed for conversion is 

located?  Agricultural and watershed resources.  
 

13. What is the zoning classification for all or part of the proposed conversion area that is neither TPZ nor Coastal Zone (use the 
designated zone term such as "Agriculture - Forest", not a letter - number designation)? AW,  Agriculture - Watershed 
 

14. Does the county, city or a district have a permit zoning, or other approval jurisdiction for the project that is the purpose of the 
conversion? 
       X      yes                 no     If yes, complete the following items a. through d. 
 

See Draft Erosion Control Plan attached. 
a. Name of local government entity  County of Napa Conservation, Development and Planning Department  
 
b. Name the type of approval, zoning, or permit required. Erosion Control Plan, application number P10-00309  

 
c. Has the local government agency submitted an environmental impact report or negative declaration to the State 

Clearinghouse as required by the California Environmental Act (CEQA) and regulations?                   yes   X       no  
 

d. What is the State Clearinghouse Number?        N/A      (The Timberland 
Conversion Permit cannot be issued until this is done and local government adopts the documents.) 

 
e. Has the local government granted the necessary approvals. zoning, or permits required for the project?    yes    X   no  

If no, explain in the appropriate section of the Timberland Conversion Plan. 
 

The Erosion Control Plan has been applied for and will rely on the CEQA document developed by CDF’s 
environmental review of the Timber Harvest Plan (THP) and Timber Conversion Plan (TCP).  A signed copy of 
the THP and TCP will be submitted to Napa County when they are approved.  The ECP will be made a part of the 
THP.   
 

15. All property owners must sign the following affidavit unless the owner is a partnership, corporation or other organization, in 
which case the signer must be a partner, corporate officer, or organization officer respectively. An owner's agent may sign the 
affidavit, if power of attorney designating the agency, and signed by all the owners, a partner, or corporate or organization 
officer, for these respective kinds of ownership’s accompanies the application.  If the affidavit or power of attorney is signed in 
a state other than California, the signatures) must be notarized. 
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I (We) own the herein described property, and dedare a bona fide intent as defined in Section 1100@), Title 14, California Code of 
Regulations to successfully complete conversion on of the hemin described timberland for the stated purpose in accordance with the 
corwersion plan and plat or map, all hereby acknowledged as a part of this application, and in accordance with the timberland 
conversion permit, timber hawesting plan, and conditions required through the C a l i i i a  Environmental Quality Act and related 
regulations. 

I (We) understand that if the conversion fails or is abandoned. that I (we) can be required to restock with trees those areas that do 
not comply with forest practice stocking requirements, so that such areas meet forest practice stocking requirements. I (We) 
understand that if we fail to do so, the Director of Forestry and Fire Protection can have the restocking done, including necessary 
site preparation, and charge me (us) with the costs. 

I (We) dedare under penalty of perjury that I (we) have fully read this application, conversion plan and plat or map, and that the 
information given therein is correct to the best of my (our) knowledge. 

Executedon 2010, 0 
State of California 
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TIMBERLAND CONVERSION PLAN 

Instructions  -Omitted- 
General 

Timberland Owner   Jasud Estate LLC   
 
1. The responsible person who may be contacted if different from those given in the Application section.  As shown on the top of 

page 4.  
 
2. Have you received professional advice or assistance in planning this conversion? 

        X       Yes                   No    List name and address of people professionally trained in land management who are advising 
you on this conversion. 

 
See the consultation list below. 
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Email address:  origer@origer.comJasud Estate LLC, Consultant List 
  

Landowner-Applicant     
Jasud Estate LLC Geologist 
2087 Diamond Mountain Road Gilpin Geosciences, Inc. 
Calistoga, CA 94515 Lou M. Gilpin 
Contact Person: Ketan Mody 3228 Silverado Trail  
Cell:  (678) 517-8664 St. Helena, CA 94574 
Email address:  ketanmody@mac.com   Office: (707) 968-9408 
 Email address:  lmgilpin@earthlink.net  
CEQA Consultant  Analytical Environmental Services  Jennifer Aranda Agencies involved 1801  7th Street, Suite 100  Sacramento, CA 95811 Napa County Resource Conservation District Office: (916) 447-3479 Dave Steiner Fax:  (916) 447-1665 1303 Jefferson St., Ste 500B Email address: jaranda@analyticalcorp.com  Napa CA 94559  Office:  (707) 252-4188 ext 107 Civil Engineer Email:  dave@naparcd.org  Napa Valley Vineyard Engineering, INC.  Drew Aspegren Napa County Planning 176 Main St Ste B Brian Bordona Saint Helena, CA 1195 Third Street, Rm 210 Office:  (707) 963-4927 Napa CA 94559 Cell:  (707) 287-7700 Office:  (707) 259-5935 Email address:  napavve@aol.com Email address:  brian.bordona@countyofnapa.org    Registered Professional Forester 

California Department of Forestry, Sacramento Environmental Resource Management Allen Robertson Scott R. Butler Cal Fire 889 hwy 20-26 P. O. Box 944246 Ontario, OR 97914 Sacramento, CA 94244-2460 Office & Cell:  (707) 468-8466 Office:  (916) 657-0300 Home:  (541) 823-0066,  Fax (707) 220-0111 Email:  allen.robertson@fire.ca.gov  Email address: scott.butler@sbcglobal.net    
California Department of Forestry, Santa Rosa Hydrologist 
Kim Sone O’Connor Environmental 
135 Ridgeway Ave Matt O’Connor 
Santa Rosa CA 95401 P. O. Box 794  
Office:  (707) 576-2344 Healdsburg, CA  
Cell:  (707) 889 4217 Office:  (707) 431-2810 
Email:  kim.sone@fire.ca.gov   Email address:  matto@oe-i.com  
  

Botanist & Biologist California Department of Fish & Game 
Daniel Kjeldsen Stephanie Buss 
923 St. Helena Ave 7329 Silverado Trail 
Santa Rosa, CA 95404 Yountville, CA 94558 
Office:  (707) 544-3091 Office:  (707) 944-5502 
Email:  kjeldsen@sonic.net  Email:  sbuss@dfg.ca.gov    

  
Archaeologist California Department of Mines and Geology 
Tom Origer & Associates Michael Huyette  
Tom Origer 135 Ridgeway Ave 
Archaeology/Historical Research Santa Rosa CA 95401 

Office:  (707) 576-2275 
Email:  michael.huyette@fire.ca.gov

P.O. Box 1531  
Rohnert Park, California, 94927. 
Office (707) 584-8200,   Fax (707) 584-8300. 
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3. Do you have or can you obtain sufficient financial resources to carry out this conversion? 

       X      Yes                    No 
 
Should the conversion fail or be abandoned do you have or can you obtain sufficient financial resources to return the land to 
timber production? 
       X      Yes                    No 
 

4. How will the timber be logged?   (Will all or only some trees be cut?  Will area be tractor-logged or cable-logged, etc.?) 
Describe: 
 
All non merchantable trees and vegetation will be removed, chipped and/or burned on the site. Crawler tractors and/or 

skidders will be utilized to move merchantable forest products to the landing.  Logs will be merchandized onsite into 

lumber and cants.  Suitable minor forest products will be removed as appropriate and as can be marketed.  Slash, 

brush and non-commercial vegetation will be windrowed and or piled for chipping and or burning.   

 
5. Slope percent ranges in gradient generally 0% to 34%. Slopes face generally toward the East.  

 

See the Draft Erosion Control Plan attached.  

 
6. Describe special measures to be taken during and after logging, including road and skid road construction, and use to prevent 

erosion, protect soil, and to protect local streams, ponds, or lakes on or near the conversion area.  EXPLAIN IN DETAIL: 
 
No new roads will be built.  Due to the gentle nature of the ground no skid trails will be built.  Stumps will be removed 

with an excavator and crawler tractor.  All exposed soils will be stabilized under the direction of the Erosion Control 

Plan approved by Napa County.    
 

 
7. Describe how the area will be prepared for new use after logging.  Describe methods of slash disposal and woody vegetation 

treatment, and any additional land treatment measure that will be taken:  
 
All merchantable material will be utilized for sawlogs, fuelwood, chips or minor forest products.  The remaining slash, 

roots and stumps will be mechanically concentrated chipped and/or burned.  The area will be ripped, rock picked and 

cultivated.  Soil amendments such as compost and lime will be applied as needed upon recommendation of vineyard 

consultants.  Other soil treatments may also be applied according to the recommendations of the vineyard manager 

and/or consultant.  Drip irrigation will be installed prior to planting. The vineyard will then be seeded for a permanent 

non till cover crop.  The vineyard will be managed as a certified biodynamic vineyard, see the Integrated Pest 

Management Plan.   

 
 

8. If conversion fails, or is abandoned for any reason, how will the area be returned to timber growing use to meet the purpose of 
the Forest Practice Act?  Describe land preparation, and seeding or planting measures:  
 
The vineyard will be mechanically site prepared and planted to Douglas-fir and Redwood under a professional 

forester’s supervision.  Planting of seedlings will be 300 seedlings per acre.   

 
9. Areas which conversion will be completed within 5 years       +/-15 acres       Acres.  Date by which logging will be completed: 

Fall of 2011.  Date by which final conversion to new use will be completed: Fall of 2012 
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10. What assurances can you give that this conversion is feasible?   
 

Established vineyards in Napa County have been producing premium grapes for several generations.  Many of these 

vineyards have been developed on timberlands that are the same and/or similar to that of the project area.  The project 

area is adjacent to several vineyards in the Napa Valley.  Several major commercial wineries also exist in this same 

region of Napa County.  Comparable neighboring properties have been successfully planted to grapes and have been 

producing for many  years.     

 

Vineyard development within Napa County is occurring in many areas.  This reflects the increasing demand for high 

quality varietal grapes from Napa County.  The proposed project area is near several existing vineyards.  This planting 

will supply grapes to the local wineries in the area. 

   

The acreage to be converted and developed as an certified biodynamic vineyard has been selected because of the 

favorable topography, suitable soils and climate.  The applicants and their advisors are competent growers with a 

history, of developing and management of vineyards.  They have an intimate knowledge of the wine industry.    

 

Significant financial resources exist to insure completion of the project.  Professionals familiar with all aspects of 

developing and managing a productive vineyard have been consulted.  These knowledgeable advisors have indicated 

that given appropriate cultural practices the proposed area will be able to grow premium varietal grapes on an 

economically feasible basis.     

 

11. Describe the specific plans for development of the new use:  
List and attach any documents and sketches illustrating or showing proposed use. 

 
The tentative plan of development is to complete the conversion portion of the project beginning by the fall of the year 

the plan is approved.  All sawlogs, fuelwood and miscellaneous wood products are expected to be removed prior to 

fall.  Merchandizing of the Sawlogs into lumber products may not be completed until the following year.  Clearing, 

ripping, rock picking and permanent erosion control measures will then be installed prior to the beginning of the 

winter period.  Burning of residue piles will occur as permitted by the California Department of Forestry and Fire 

Protection and the Bay Area Air Quality Management District.   Basic irrigation installation is expected to be 

completed by the end of the season, if not it will be completed during the following season.  Vineyard planting will 

commence as soon as the vines become available.  It must be emphasized that these schedules are estimates only 

and may be changed by factors beyond the control of the applicant.  All erosion control measures of the ECP will be 

completed prior to the winter period of the year the ECP is implemented. 
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AGRICULTURE-GRAZING 

The following additional information is needed for lands to be devoted to agricultural purposes including grazing. 
 
1. Has the suitability of the soil for the intended agricultural use been determined through examination by and consultation with 

farm advisors, Soil conservation District specialists, or other qualified professionals? 
       X      Yes                    No 
 
If “YES”, give name and title of specialists and describe findings: 

 

Registered Professional Forester # 1851    

Scott R. Butler 

889 Hwy 20-26 

Ontario, OR 97914 

(707) 468-8466 

 
“This forest area is comparable to other producing 
vineyards in the area.  Forest site quality is moderate to 
high over the area.    Slopes, soils and aspect have been 
considered by the applicant and their advisors.  
Implementation of the erosion control plan will control 
sediment transport and protect valuable resources 
associated with this environment.” 

  

  
Custom Soil Resource Report for Napa County “Aiken soils are mainly used for timber. A few areas 

that are gently sloping have been cleared and are 
used for vineyards and orchards.” 

United States Department of Agriculture, Soil 
Conservation Service, page 14 
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2. Describe the soils now supporting timber or other woody vegetation: (clay, loam, sand, decomposed granite, etc.)  Give soil 
series if known:   Aiken Loam Series, 100-101-102         

 
See Custom Soil Resource Report for Napa County California, attached. 
 
 

3. Describe soil treatments necessary or desirable for the new use: (lime, fertilizers, mulch, etc., and rate of application). 
 

The Erosion Control Plan will contain these desirable soil treatments.  The complete plan is not yet approved by Napa 

County.  See the draft ECP attached.  The project will be a certified biodynamic vineyard and will have an Integrated 

Pest Management Plan (IPMP) developed. 

 
4. How will other woody vegetation left after logging be eliminated?  

(Check method)  Mechanical removal   X         Burn   X         Chemical eradication          Other         . 
 
After removal of the merchantable logs, firewood and chip material as possible, the remaining slash, stumps and 

roots will be concentrated with heavy equipment and burned.  The area will then be raked and ripped.  Hand picking of 

roots and debris will be necessary.  All burning will be done in according to Bay Area Air Pollution Control District 

regulations and CDF fire rules.  Burning will occur as soon as permissible after timber removal.   

 
5. How will natural woody growth be prevented from revegetating the area?   

(Check method)  Mechanical removal   X      Reburn            Chemical eradication             Other         . 
 
6. What kind and rate of application of seed or kind and spacing of planting stock will be used? 

 

Seeding Requirements:   See the THP 
Grass seed and straw: 

The ground cover will consist of 45% zorro fescue, 45% barley, and 10% crimson clover at 100 pounds per acre 

broadcast for the first year.  Straw mulch shall cover at least 90% of exposed soil surfaces to a depth of two 

inches.   Straw mulch may be crimped after application. 

 
After logging and slash control has been completed and the completion report filed, the Erosion Control Plan 

(ECP) will direct soil stabilization procedures.   

 

Erosion control measures implemented after completion of the THP shall be directed by the ECP  

 
Grass Seed Specifications as required by the ECP
Zorro Fescue 45%
Barley 45%
Crimson Clover 10%

100%
 

 
An alternate seed mix and/or fertilizer may be used after review and approval by the Napa County RCD. 

 
Fertilizer   
The project is planned as a certified biodynamic vineyard.   
 
Straw Mulch  
During the life of plan, straw mulch shall be spread annually over all disturbed and seeded areas.  The 
mulch shall be spread mechanically or by hand at the rate of 2 tons/acre.  Straw mulch may be crimped in 
place after spreading.  Straw spread after reseeding or repair may also be crimped.   

10-2-10 12 
  

Page 5.              Appendix E



Environmental Resource Management  Jasud Estate Vineyards 
 

7. If conversion is for grazing, what kind and number of livestock are being grazed now on this property? 
N/A 
What kind and number of livestock will be grazed after conversion is completed? 
N/A 
 

8. What water developments exist now on the property? 
 
The existing spring producing 25 gal per minute.  The existing water storage tank presently holds 5,000 gallons.  

Additional water storage is planned to total 20,000 gallons. 

 
9. What additional water developments are planned for conversion? 

 
An additional well may be drilled in the future to augment water availability. 

 
10. What length of fence exists now in connection with the conversion area?  1000’ 
  
11. How much additional length of fence will be added in connection with conversion? 

 
Approximately 6000 feet.  This fencing will be around the buildings and individual vineyard blocks. 
  

12. Describe buildings or improvements now on property where conversion is planned:  (Residence, barn, other and other farm 
structures) 
 
The existing residence has been torn down and is planned to be replaced.  Permits were obtained to remove this 

residence and building permits are being obtained to build a new one.  The location of this new residence does not 

involve the removal of any forest vegetation and is not part of this application.  An existing guest house, shop, garage 

and several out buildings also presently exist.  The property has an existing orchard near it’s west boundary. 

 
13. Describe buildings or improvements to be added in connection with conversion: 

No additional buildings are planned for the conversion site. 
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SUBDIVISION   Not Applicable 

 
Applicable only for lands in Timberland Production Zone.  See item 8, informational page. 
 
The following additional information is needed for lands to be devoted to real estate subdivisions: 
 
1.  Has “Combined Notice of Intention” per Section 11010, Business and Professions Code been filed with State Division of Real 
Estate? 
___________YES____________NO If “YES”, DATE FILED: ____     ___ 
 
2. Is area approved for subdivision? ________YES________NO 
If “YES”, by what local governing authority?_________________ 
__________________________________________________________ 
 
3.  Name the fire protection jurisdiction in which the subdivision will be (name of incorporated city, fire district, or other, name and 
describe): 
__________________________________________________________ 
 
 
4.  Will meeting fire protection standards of the fire protection jurisdiction, or of the safety element of the county or city general plan 
and county or city ordinance be a condition for county or city approval of the final subdivision map? 
________YES_________NO 
(If not, this may be made a condition of the Timberland Conversion Permit.) 
 
5.  Provide copy of proposed general development plan and indicate plan is included by  “X”____ 
 
 

RECREATION   Not Applicable 
 
The following additional information is needed for lands to be devoted to recreational development: 
 
1. Provide evidence of county or district zoning and approval with this plan, and list copies of document(s) submitted herewith 
showing such approval: 
      a. _______________________________________ 
      b. _______________________________________ 
      c. _______________________________________ 
 
2.  Are documents attached with this conversion plan: __YES __NO 
 
3.  Does your plan comply with local health and sanitation requirements, and have approval? 
_________YES_________NO 
 
4.  Will your plan meet county road standards, and have county approval of the roads?    
_________YES_________NO 
 
5.  Provide copy of development plan and indicate plan is included by “X”__________________         
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WATER DEVELOPMENT PROJECTS   Not Applicable 
 

The following additional information is needed for lands to be devoted to reservoirs or other water development projects: 
 
1. Is the reservoir to be built and operated for private use or by a government agency? 
_____________________________________________________ 
 
2.  If for a public agency, show name of agency: 
______________________________________________________ 
 
3.  If privately owned and operated, do you have a permit, certificate or similar documents from the State (California) Department of 
Water Resources?  _____YES_____NO 
 
4.  Is a reservoir to be built under the Agricultural Conservation program? 
_____YES______NO 
  If so, have you filed application? _____YES_____NO 
   Attach copy of application, document of approval, or copy of evidence of professional planning and design and indicate it is 
attached by “X”: _________ 
 
5.  Provide a map showing the high water line in relation to your property and indicate map is included by “X”: ________ 
 
6.  Is a permit to appropriate water required from the State Water Resources Control Board? ______YES______NO 
 
7.  If 6 above is “YES”, has application been made? ______YES______NO 
 
8.  If 6 above is “YES”, give date of application: ________________________ 

 
 

MINING   Not Applicable 
 
The following additional information is needed for lands to be devoted to mining purposes: 
 
1.  Has an assay or feasibility report been made to determine the quality and the economics of the venture? _____YES_____NO 
If “YES”, summarize findings: 
__________________________________________________________ 
 
2,  Describe nature and extent of necessary disturbance. 
___________________________________________________________ 
___________________________________________________________ 
 
3.  Provide map of proposed development and indicate map is included by “X”: ______ 
 
4.  If a county approved reclamation plan required by the Surface Mining and Reclamation Act and county ordinance for this mine? 
______YES______NO 
 
5.  If 4 above is “YES”, has the county approved a Reclamation Plan for this mine? ______YES______NO 
    (If “NO”, issuance of the conversion permit may be delayed until the county approves the reclamation plan.) 
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OTHER 

Complete application detail for intended conversion purpose: 
Provide other pertinent information. -- Attach separate sheets if necessary: 
 
A. Archeology 

The property was surveyed by Tom Origer and Associates for archaeological and historical sites.   The area below the existing 
spring was found to contain an archaeological site composed of scattered obsidian flakes.   All field work for this report has 
been completed and the boundaries of the site have been included in the land survey done by Michael Brooks and Associates.  
The final report for this survey has not been completed.  The completed report will be added to this application at a later date.   
The proposed project will completely avoid the archaeological site.  As a result of mitigation proposed in this report no 
significant adverse impacts are expected to occur. 
 

Built Environment 

The buildings associated with the shop, quest house and other out buildings are historical and are presently being used.  These 
buildings are outside of the footprint of this application. 

 

Post Review Site Discovery Procedures:  See the confidential archaeological addendum Appendix Q page 17.5 

If a person discovers a potentially significant archaeological or historical site after a plan, Emergency Notice, or Exemption 
is accepted by the Director, the following procedures apply:  

(a) The person who made the discovery shall immediately notify the Director, LTO, RPF, or timberland owner of 
record. 

(b) The person first notified in (a) shall immediately notify the remaining parties in (a). 
(c) No timber operations shall occur within 100 feet of the identified boundaries of the new site until the plan submitter 

proposes, and the Director agrees to, protection measures pursuant to 14 CCR Sec. 929.2 (949.2,969.2). 
(d) A minor deviation shall be filed to the plan. The minimum information provided shall include:  

(1) A statement that the information is confidential.  
(2) The mapped location of the site.  
(3) A description of the site. 
(4) Protection measures, and 
(5) Site records, if site records are required pursuant to 14 CCR Sec. 929.l(g)(Z)(b) and 929.5 I949.5, 969.51. 

(e) Upon receipt, the Director shall immediately provide the proposed minor deviation or portions of the minor 
deviation, to Native Americans when Native American archaeological or cultural sites are involved (California 
Department of Forestry and Fire Protection Resource Management, Forest Practice Program 2007). 

 
The Timberland Conversion Permit portion of the project will be reviewed under CEQA by the California Department of 
Forestry. CEQA guidelines for accidental discovery are provided below. 
 
There is the possibility that buried archaeological deposits could be present, and accidental discovery could occur. In 
keeping with the CEQA guidelines, if archaeological remains are uncovered, work at the place of discovery should be 
halted immediately until a qualified archaeologist can evaluate the find CEQA Guidelines Section, 15064.5 (f).  Prehistoric 
archaeological site indicators include: obsidian and chert flakes and chipped stone tools; grinding and mashing implements 
(e.g., slabs and handstones, and mortars and pestles); bedrock outcrops and boulders with mortar cups; and locally 
darkened midden soils. Midden soils may contain a combination of any of the previously listed items with the possible 
addition of bone and shell remains, and fire affected stones. Historic period site indicators generally include: fragments of 
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glass, ceramic, and metal objects; milled and split lumber; and structure and feature remains such as building foundations 
and discrete trash deposits (e.g., wells, privy pits, dumps).   
 
The following actions are promulgated in the CEQA Guidelines Section 15064.5(d) and pertain to the discovery of human 
remains. If human remains are encountered, excavation or disturbance of the location must be halted in the vicinity of the 
find, and the county coroner contacted. If the coroner determines the remains are Native American, the coroner will contact 
the Native American Heritage Commission. The Native American Heritage Commission will identify the person or persons 
believed to be most likely descended from the deceased Native American. The most likely descendent makes 
recommendations regarding the treatment of the remains with appropriate dignity.” 

 

B. Rare and Endangered Species 

The property has been surveyed for plants and animals by Kjeldsen Biological Consulting.  The biological report for the 
proposed project has not been completed. The completed report will be added to this application at a later date.  The survey 
has not found any listed plant species.  The survey has found an existing wet area, this wet area has been surveyed by Michael 
Brooks and Associates.  The proposed project has been set back from this area 50’.   
 
All proposed mitigation found in the completed report will be included in this application.  As a result of this mitigation no 
significant adverse impacts are expected to occur. 
 

C. Visual  

The visual assessment area is limited to the area visible by large numbers of people.  The project area is not visible from any 
county road.  Due to the location of the project area, on an east facing gentle ridge and the retained forest canopy surrounding 
the project, the project area is not visible by a large number of people.  The project area is presently visible to the one neighbor 
adjacent to the west side of the plan.  This neighbor has also converted forest property to vineyard.   
 

 
 

Surrounding Land Uses,  See attached Aerial Photo  
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North:  The area north of the proposed project is a conifer forest composed of Douglas Fir and Redwood.  This is the same 
type of forest vegetation to be converted in the proposed project.  The neighboring properties contain five homes 240’ or 
more from the proposed project.  The project area is not visible from any of these homes. 
 

West:  Adjacent to the west property line is an existing vineyard and residence.  This area was previously converted from 
the same type of vegetation as the proposed project.  The residence is approximately 1000’ from the project area.  The 
home looks out over the existing vineyard and is visible from the proposed project. 
 

South:  The area is primarily composed of the same conifer forest as the proposed project property. The existing home is 
approximately 900 feet south of the project area.  The project area is not visible from this home. 
 

East:  The area is primarily composed of the same conifer forest as the proposed project property.  The neighboring 
property has an existing home approximately 700’ from the project area.  The project area is not visible from this home.  

 

 
 

Proximity to residences, communities, towns:  
The project is located in a rural part of Napa County.  No residences are within 200’ of the proposed project.  Homes do exist in 
the area and range from 240’ to 1000’ from the project.  See the surrounding land uses above for additional detail.  The city of 
Calistoga lies 2 miles north of the project. 
 
Adjacent ownership (public, private, industrial, etc.):  
The surrounding properties are private ownership.  There are no industrial ownerships.  Agriculture is practiced in the form of 
vineyards and forests in the general area. 
  

Parkland, open space, etc.:  
There are no public open spaces in the area.     
 
How does the proposed use fit the neighboring landscape?  

The surrounding area is a mosaic of agriculture and forests.  The general area was logged at the turn of the last century.  
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Timber harvest is the recent past have been limited to agricultural conversions.  See the aerial photo above for detail.  The 
proposed conversion and planting to vineyard will be consistent with other land uses in the area. 
 

In conclusion, the area surrounding the proposed THP/Conversion will continue to retain a forested and rural residential 
appearance.  The combination of vineyard, forest and rural residential is compatible and similar to other ownerships in the area. 
 This THP/conversion as proposed will not increase the vistas of the general public driving on county roads.  The present views 
will remain the same along county roads in the area and therefore not present a significant adverse impact. 
  
 

D. Roads 

Traffic assessment issues are assessed as they apply to Diamond Mountain road  and Hwy 128 through the Napa Valley.  This 
was chosen because it is the area impacted by the traffic associated with this THP and TCP.  All of these roads presently 
support truck traffic similar to the truck traffic proposed in this project.   
 
The project does not propose to ship wood fiber in the form of logs.  Logs developed on the property will be milled into lumber 
and used on site in the construction of a residence or removed using pickup trucks and trailers.  Heavy equipment needed to 
convert the site and implement the ECP will use Diamond Mountain road to access the site and leave upon completion.  Heavy 
truck traffic is not anticipated with this project.  Hwy 29 may be used in both directions to access destinations within the Napa 
Valley and abroad.  These roads have and are being used for the transport of agricultural crops by a wide variety of landowners. 
 Many of the roads in the area were originally built to transport agricultural products, including forest products and grapes, early 
in the last century.  This timber harvest will not put any logging trucks on the highway.  The grape harvest will be transported in 
farm trucks to wineries in the Napa Valley area.  The grape harvest is expect to transport +/- 50 tons annually over these roads 
using farm trucks.  This type of traffic is minimal and very similar to other agricultural activities (Grapes, Cattle, Sheep, Horses, 
Apples, Rock aggregates, Fire wood etc.) presently taking place on these roads and will not be a significant increase in traffic.   
 
These county and state roads have been used for agricultural products for well over a century, they are maintained by the 
county and the state for this and residential use.  Residential use has increased significantly during the last century compared to 
agricultural use, which has probably decreased or remained the same.  The agricultural crop transport is not a significant 
increase in traffic or traffic load on these roads.  Due to the nature of large trucks that might be used to haul equipment to and 
from the proposed project, some limitations have been placed on their operation.   

 

 

Road and Traffic Mitigations proposed under this THP/Conversion 

LTO operational information relative to traffic mitigation measures.  
• The LTO is advised that no logging trucks will be needed.  The conifer trees will be cut and piled onsite for manufacturing 

into lumber. 
• All vehicles used by the LTO are to be directed to use extreme caution when transporting equipment and or personnel  

along county roads, especially in areas of limited sight visibility.   
• All heavy equipment is to operate with headlights on for safety and are not to exceed 25 miles per hour while on rural 

county roads. 
• Heavy equipment drivers are not to use Jake Brakes in the immediate vicinity of residential neighborhoods. 
• All logging activities shall be restricted to Monday through Saturday 7 am. to 7 pm.  No logging activities involving heavy 

equipment may take place on Sundays & Holidays.  Emergencies are excepted from this restriction.  
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As a result of implementation of the project including these mitigations no significant adverse impacts are expected to occur.   
 

California Environmental Quality Act 

The following professionals and their associated reports, some included with this application others to be attached prior to approval, 
document review and analysis required by CEQA. 

• Registered Professional Forester 
• Botanist 
• Wildlife Biologist 
• Geologist 
• Civil Engineer 
• Hydrologist 
• Erosion Control Specialist and Engineer 
• California Department of Forestry, Forester 
• California Department of Forestry, Archaeologist 
• California Department of Fish and Game Biologist 
• California Department of Fish and Game Botanist 
• California Department of Mines and Geology, Geologist 
• Regional Water Quality Control Board, Hydrologist 
• US Fish and Wildlife Service, Biologist 
• National Marine Fisheries Service, Biologist 
 
The proposed project reflects rules, mitigation and suggestions to protect the environment.  The various reports prepared to 
satisfy CEQA requirements should be consulted for further information on this project.  They are a part of this application and 
the attached timber harvest plan.   

 
 
E. Zoning and Land Use 

See aerial photo of adjacent landowners existing uses, above.  The property is zoned Agriculture-Watershed by Napa 
County.  
 
AW Agricultural Watershed  http://gis.napa.ca.gov/support/prcl_based_support/zoningintents.asp  

“The AW district classification is intended to be applied in those areas of the county where the predominant use is 
agriculturally oriented, where watershed areas, reservoirs and floodplain tributaries are located, where development 
would adversely impact on all such uses, and where the protection of agriculture, watersheds and floodplain tributaries 
from fire, pollution and erosion is essential to the general health, safety and welfare. “ 

 
Agricultural uses, such as timber harvesting and vineyard production, is a permitted use.  The Napa County Code of 
Regulations requires preparation of an Erosion Control Plan for any development or changed land use unless exempted.  
An Erosion Control Plan has been prepared to Napa County Technical Standards by a professional vineyard engineering 
firm for this project.  The major land uses in the area are urban, agricultural and rural residential.  Most of the agricultural 
use is vineyard production of ultra premium grapes.  The residential use is primarily rural residences.  Substantial areas of 
undeveloped wildland are present.  The ECP has been made a part of this plan.  An approved copy of the ECP will be 
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submitted to CDF upon approval by Napa County Planning Department.  

 
 
F. Alternatives to the Proposed Project 

No potentially significant environmental effects have been identified in the THP as proposed.  The RPF has analyzed 
alternatives  that could avoid or substantially lessen environmental effects that are typically identified in the preparation and 
review of a timber harvest. In accordance with CEQA principles the alternatives selected for detailed examination in this THP 
are limited to ones that would avoid or substantially lessen the significant effects of the project. 
 

After considering these alternatives it is the conclusion of the landowner and his advisors that this project as proposed, is the 
best alternative.  Adverse environmental effects have been considered and have been mitigated to levels of insignificance.  The 
project as proposed is the least damaging alternative given the objectives of the landowner.   See the THP for a detailed 
analysis of these alternatives. 

 
 
G. Timber Harvesting Plan  

A Timber Harvesting Plan will be submitted for this Conversion Permit Application.  The THP is a part of this application.  
Review of this document is necessary for a full understanding of this project. As a result of mitigation proposed in the THP, no 
significant adverse impacts are expected to occur. 
 

 
H. Land Use Plans 

The vineyard development on this property will allow annual income to carry the property financially.  Only a portion of the land 
topographically suitable for vineyard on this property is included in this project.  The areas suitable for vineyard are moderate 
site quality timber areas.  The steeper and rough forested areas will be maintained for visual objectives and wildlife diversity.     
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I. Analysis of Timberland Conversion impacts on habitat loss, habitat fragmentation, streamside impacts timber 

production and economics of Napa County. 

See the THP for a detailed analysis. 
 

 

J. Watercourses (See the THP Appendix C page 3.23) 

Class I Watercourse 

No Class I Watercourse is near or adjacent to the project area. 
 
Class II Watercourse 

No Class II Watercourse is near or adjacent to the project area. 
 
Class III Watercourse 

Two Class III watercourse are adjacent to the project area.  The project boundary has been set back from these watercourses 
30’ .  No activity will take place within this 30’ WLPZ.  The width of this WLPZ is equivalent to that  required by the forest 
practice act.  ( 916.9 (h) page 93 http://www.fire.ca.gov/resource_mgt/downloads/2010_FP_Rulebook_w-Diagrams_wo-
TechRule_No1.pdf .  The slope adjacent to the Class III is less than 30%.  No activity related to the project will take place within 
this setback.   
 
 

 
K. Water Usage 

See Phase 1 Water Availability Analysis for Napa County, attached.  Water usage will be minimal on the proposed vineyard 
since It is the owner’s objective to dry farm this vineyard.  The vines will require additional water for the first 2 years in order to 
get established.  Calculated from a vine count of 2720(4’ x 4’) per acre and a usage of 40 gallons per vine during the 16 week 
establishment period, water usage is expected to be 4 acre feet for the 12 acre vineyard.  After establishment the maturing 
vines will require minimal irrigation, anticipated at 5 gal per vine.  Water usage will then be expected to drop to less than .5 acre 
foot. per year.  See the Phase One Water Availability analysis attached.  This amount is significantly less than that presently 
taking place due to the evapotranspiration of the existing forest proposed for conversion. 
 
Water supplies in the assessment area seem to be plentiful.  The parcel and the assessment areas are not within a ground 
water deficit area, according to GIS mapping for Napa County.  The project area has an existing spring producing 25 gallons 
per minute.   Water storage consists of an existing 5,000 gallon tank and is expect to increase to 20,000 gallons.  An additional 
well may be developed.  The hand and dry farmed certified biodynamic vineyard will receive drip irrigation from these water 
sources.  
 
The hydrologic effect of this small agricultural project will be insignificant.  In a water balance equation replacement of forest 
cover by a no-till dry farmed vineyard can yield a net positive increase in ground water yield.  Forest cover, both conifers and 
hardwoods are notorious water consumers.  Grapes are a relatively low water usage crop.  Removal of tree cover and soil tilling 
will allow more water percolation into the soil mantle and ultimately into the ground water table.  Exact water usage figures for 
forest cover are difficult to secure.  An estimate, as per James’ 1988 study of Redwood forest cover usage, is approximately 
20,000 gallons per acre per day (Waste Water Disposal in a Forest Evapotranspiration System:  B.B James PE-88).  Obviously 
this figure would be less for the Douglas-fir conifer forest on the project area, but it does provide a point of reference.  The 
commonly accepted Forest Hydrology proposition is that forest cover is a greater water user than agricultural crops.  Actual 
experience shows that cleared or burned forest areas yield increased amounts of ground water.  
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ENVIRONMENTAL INFORMATION FORM 
(To Be Completed By Applicant) 

 
Date Filed   October  2010 
 
General Information 
 
1. Name and address of developer or project sponsor:  

Name  Jasud Estate LLC     Address  2087 Diamond Mountain Road     
City  Calistoga      State  CA           Zip  94515      Phone  (678) 517-8664   

 
2. Address of project    

2087 Diamond Mountain Road, Calistoga, CA 94515 
 
Assessor Parcel Number   APN 020-300 -005 

3. Name, address, and telephone number of person to be contacted concerning this project 
Ketan Mody Or Scott R. Butler 

2087 Diamond Mountain Rd 889 Hwy 20-26 

Calistoga, CA 94515    (678) 517-8664 Ontario, OR 97914     (707) 468-8466 

4. Indicate number of the permit application to which this form pertains:   None 
 
5. List and describe any other related permits and other public approvals required for this project, including those required by city 

regional, state and federal agencies: 
a. Timber Harvest Plan:   California Department of Forestry and Fire Protection 
b. Timberland Conversion Permit:  California Department of Forestry and Fire Protection 
c. Erosion Control Plan:   Napa County Planning Department 
 

 
6. Existing zoning district:    

Ag/Watershed 
 
7. Proposed use of site (Project for which this form is filed): 

Commercial production of premium varietal grapes (vineyard)  

 

10-2-10 23 
  

Page 5.              Appendix E



Environmental Resource Management  Jasud Estate Vineyards 
 

PROJECT DESCRIPTION 

8. Site size.   15 acres gross, 12 acres net     
9. Square footage.   N/A 
10. Number of floors of construction.   N/A 
11.  Amount of off-street parking provided.   N/A 
12.  Attach plans. See draft Erosion Control Plan 
13.  Proposed scheduling.   Logging and clearing  2011, Vineyard Planting  2012 
14.  Associated project.   None 
15.  Anticipated incremental development.   None 
16. If residential, include the number of units, schedule of unit sizes, range of sale prices or rents, and type of household size 

expected.   N/A 
17. If commercial, indicate the type, whether neighborhood, city or regionally oriented, footage of sales area., and loading facilities. 

  N/A 
18. If industrial, indicate type, estimated employment per shift, and loading facilities.   N/A 
19. If institutional, indicate the major function, estimated employment per shift, estimated occupancy loading facilities, and 

community benefits to be derived from the project.    N/A 
20. If the project involves a variance, conditional use or remaining application, state this and Indicate clearly why the application is 

required.   None 
 
 
Are the following items applicable to the project or its effects?  Discuss below all items checked yes (attach additional sheets as 
necessary). 
 
 
 Yes        No 
21. Change in existing features of any bays, tideland, beaches or hill, or substantial alteration 

of ground contours.                                               
 X 

 
No significant changes in topography will occur.  The project proposes to create a  vineyard on the existing topography.  Details 
can be found in the attached ECP    
 

 Yes        No 
X 22. Change in scenic views or vistas from existing residential areas or public lands or roads.  

 

See discussion above page 17 and 18. 
 Yes        No 
23. Change in pattern, scale or character of general area of project. X  

 

The general area is forest/brush vegetation intermixed with agriculture, commercial wineries and rural residences.  No 
significant change is expected to occur.  See aerial photo page 18 above.  

  
Yes        No 

X 24. Significant amounts of solid waste or litter.                                                      
 

10-2-10 24 
  

Page 5.              Appendix E



Environmental Resource Management  Jasud Estate Vineyards 
 
 Yes        No 
25. Change in dust, ash, smoke, fumes or odors in vicinity. X  

 

The clearing and agricultural operations will generate small amounts of dust and smoke.  Trees, slash, roots and stumps, 
estimated at 25 tons per acre, will be burned.  The time period during which this burning will be done will be short and will be a 
one time event.  Burning will be done under both Bay Area Air Pollution Control District and California Department of Forestry 
and Fire Protection regulations on designated burn days see the THP.  During vineyard operations some dust will be generated, 
but will not leave the property.  Generation of dust and smoke will be insignificant due to small amounts, the limited work area 
and the general topography.  Because of the size of the property and the distance to any developed area, most dust generated 
will remain on the property.  Smoke impacts will be determined by weather conditions existing at the time burning under permit 
is allowed.  An Air Quality control permit will be obtained prior to burning. 
 
 

 Yes        No 
26. Change in ocean, bay, lakes, stream or ground water quality or quantity, or alteration of 

existing drainage patterns. 
 X 

 
Due to the rural nature of the location of the proposed project, the hydrologic effect of this small agricultural project is 
insignificant.  In a water balance equation, replacement of a conifer forest cover by a dry farmed vineyard, will generate a 
positive increase in ground water yield.  The present vegetative cover is a water consumer.  Grapes are a relatively low water 
usage crop.  Removal of the vegetative cover will allow more percolation into the soil mantle and ultimately into the water 
table.  Exact water usage figures for vegetative cover are not available.    
 
Water for vineyard establishment is the major need with less annual summer irrigation after establishment.  Since the 
vineyard is planned to be dry farmed predictions for water use are difficult but it is estimated that peak water use during the 
initial vineyard establishment period June, July and August would require about 40 gallons per vine for the season.  After 
establishment, the mature vines will require approximately 5 gal per vine for the season. The present vegetative water usage 
in comparison, is much greater.   
 
Shaping will remove any high or low spots so that uniform and continuous vineyard areas will result.  This shaping will be 
minimal and will not alter the existing natural drainage.  Overland flow of water in response to rain will be controlled with the 
implementation of the Erosion Control Plan.  This implementation will control and prevent accelerated erosion on the vineyard 
project.   See the attached erosion control plan. 
 

 Yes        No 
X 27. Substantial change in existing noise or vibration levels in the vicinity.  

 
The proposed project is in a predominantly rural area with generally lower noise levels than in urban areas.  The project faces to 
the east.  There are 8 homes within 240 to 1000 feet of the project area.  Noise levels become significant if sensitive noise 
receptors such as residential units, hotel, schools, hospitals and churches are located near the proposed project.  No hotel, 
schools, hospitals or church are close to the project area.  The residences are close enough to receive noise from the proposed 
project construction.  In order to reduce noise levels associated with project construction, limitations have been placed on 
equipment operating times.  See page 19, road and Traffic mitigations  for equipment operating limitations.     
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 Yes        No 

X 28. Site on filled land or on slope of 10 percent or more.                                 
 

The vineyard site has been selected for slope and topographical conditions that will permit agricultural operations.  The 
slope varies form 0 to 34 percent and average 15 percent.  The owner’s intent is to plant only on gentle sloping ground.   
See the Erosion Control Plan. 
 
The main concern with agricultural operations on slopes exceeding 10% is accelerated erosion.  Both vineyard 
development and the vineyard operational plans take into account these slopes and incorporate the necessary 
measures to protect them.  See the Erosion Control Plan.  The Erosion Control Plan has proposed drainage facilities 
for the vineyard blocks that include, fiber rolls, water bars, outsloped avenues, earth diversion berms and rock 
stabilization to control the surface runoff and prevent erosion.  
 

Specific erosion control measures, in addition to those required by the Forest Practice rules, are: 
1. Temporary cover crop seeding with an erosion control seed mix. 
2. Straw mulching of all bare soil areas after clearing 
3. Energy dissipation at waterbars. 
4. Monitor and patrol during winter period by the landowner and his vineyard crews. 
5. Site specific rock stabilization. 
6. Rock wall lever spreader. 
7. Brush check dams. 
8. WLPZ on watercourses. 
9. Non tillage of vineyard 
10. Hand farming of vineyard. 
11. Development as per Erosion Control Plan. 
 

The soils involved are Aiken Loam soil series, see Soil report attached.  Slopes range from 0 to 30% with some up to 
34% patches surrounded by less than 30%.  These soils are well drained and have a very low to moderately low 
ability to transmit water.  In an analysis of Erosion Hazard Rating done under the California Board of Forestry 
Technical Rule Addendum #1 protocol (see attached), the erosion hazard rating for the entire project area was found 
to be Moderate.  No recent evidence of overland flow, which would cause significant accelerated erosion, has been 
found on the project site.    
 
Vineyard erosion control practices recommended by competent advisors, both governmental and private, will be utilized 
wherever possible.  The California Forest Practice Act erosion control regulations will apply during the harvesting phase 
and the Erosion Control Plan specifications during the vineyard development phase.  For these reasons the fact that the 
project area has slopes greater than 10% will not have a significant erosion impact. 
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 Yes        No 
 
29. Use of and disposal of potentially hazardous materials, such as toxic substances, 

flammables or explosives 
 X 

 
This project is planned as a Biodynamic farm certified by Demeter USA.  Demeter defines this as “We are the non-profit 

American chapter of Demeter International, the world’s only certifier of Biodynamic® farms and products. Biodynamic 

agriculture goes beyond organic, envisioning the farm as a self-contained and self-sustaining organism. In an effort to keep 

the farm, the farmer, the consumer, and the earth healthy, farmers avoid chemical pesticides and fertilizers, utilize compost 

and cover crops, and set aside a minimum of 10% of their total acreage for biodiversity. The entire farm, versus a particular 

crop, must be certified, and farms are inspected annually. In order for a product to bear the Demeter logo it must be made 

with certified Biodynamic® ingredients and meet strict processing standards to ensure the purest possible product.”  See 

http://demeter-usa.org/

 

This type of grape agricultural production reduces the risk of an unplanned release of toxic substances.  It is the owner’s 
goal to use as few pesticides or herbicides as possible.    Management will be geared to a minimal use of those pesticides 
or herbicides that are found to be necessary and meet the certification.  The long-term goal is for sustainable agriculture.  
No soil fumigation will be used.   Pesticide/herbicide use, if necessary, will be done under certification guidelines.  All 
chemical use will also be under State regulations using materials permitted and in accordance with their application 
requirements.  
 
Factors mitigating against pesticide/herbicide problems are:  

 Biodynamic Certification 
 Organic Certification. 
 The general isolation of the project area. 
 Compatibility with surrounding similar land uses. 
 The area of undisturbed forest wildland adjacent to the project area. 
 The minimal-use policy of the landowner. 

 
No explosive products will be used in the THP process or the vineyard production process. 

10-2-10 27 
  

Page 5.              Appendix E

http://demeter-usa.org/


Environmental Resource Management  Jasud Estate Vineyards 
 Yes        No 

 X 30. Substantial change in demand for municipal services (police, fire, water, sewage, etc.). 
 
The general area in which this project will occur is at risk from wildfire.  Past forest fires have destructively burned over this 
area.  Access for fire fighting resources in the area is poor.  Access for fire fighting equipment is limited to Diamond 
Mountain Road which is a one lane narrow and winding roads.  Fuel loading is moderate to high on the project area and in 
the surrounding areas.  Some of the vegetation types present in the surrounding area are broken and discontinuous.  
Installation of the proposed vineyard will further reduce fire susceptibility by breaking up some of the overstory fuels and 
providing a less fire sensitive irrigated agricultural crop than presently exist.  Topography as it relates to fire sensitivity is 
moderate.   
 
This proposed project will help reduce fire problems by providing improved access, breaking up continuous vegetation 
types with vineyard green belts, reducing fuel loading, furnishing safety islands with green belt vineyards and by providing 
water sources for professional fire fighters.  Potential demands on the fire services will be reduced with the completion of 
this project. 
 
Since no additional residences are proposed with this project no additional demands will be placed on Police, water districts 
or sewage. 

 Yes        No 
X 31. Substantially increase fossil fuel consumption (electricity, oil, natural gas, etc.).  

 
 

 Yes        No 
X 32. Relationship to a larger project or series of projects.                                  

 

This proposed project represents the agricultural plan for this property.  The original residence has been removed and is or 
will be replaced in the near future under permit with Napa County Planning Department.  No other project other than the 
existing property management is planned to take place. 
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ENVIRONMENTAL SETTING 

 
33. Describe the project site as it exists before the project, including information on topography, soil stability, plants and animals, 

and any cultural, historical or scenic aspects.  Describe any existing structures on the site, and the use of the structures.  Attach 
photographs of the site.  Snapshots or Polaroid photos will be accepted. 

 
Project Description and Environmental Setting 

The project proposes to convert +/-15 acres (12 acres net) of timberland to a commercial vineyard producing premium quality 
grapes.  The land owner will develop a vineyard that is certified Biodynamic.  This certification would be done by Demeter USA, 
" the worlds only certifier of biodynamic farms and products.  Biodynamic agriculture goes beyond organic, envisioning the farm 
as a self-contained and self-sustaining organism.”  See the website at http://demeter-usa.org/ .  The project will be a dry farmed, 
hand farmed, non tilled biodynamic vineyard.  See the Integrated Pest Management Plan.  The self sustaining approach to 
farming on this project, i.e. dry farming, hand farming and non tilled farming practices will reduce impacts the overall project will 
have on the environment.  
 
The project is located along the main ridge separating Sonoma and Napa Counties.  Assessor parcel number 020-300-005 
containing 38 acres.  Located at 2087 Diamond Mountain road, Calistoga CA.  Elevations range from 1600 to 1800 feet above 
sea level.  Slopes on the project site range from 0 to 30 percent.  Some small areas within the individual blocks are up to 34%.  
The gentle ridge top area is composed of gentle east facing slopes.  The site is composed of a Douglas-fir Forest with scattered 
Redwood and oaks.    
 
The property is located in the 8860 acre Simmons Creek watershed (Calwater 2206.500102) and contains two Class III 
watercourse and a spring.  The project has been set back from these watercourses.  This watercourse protection zone is 30’ on 
each side of the drainage, no activity will take place within these setbacks. The spring is in an  old orchard and has been used 
for the orchard, residence and out buildings for several generations.  The project has been set back from the spring and wet 
area 50’.  Since the vineyard will be dry farmed water usage is expected to be +/- 4 AF per year. 
 
An Erosion Control Plan (File #P10-00309-ECPA) has been designed for the project area, by a Licensed Civil Engineer (Napa 
Valley Vineyard Engineering) and will meet Napa County Standards.  The ECP prescribes a permanent cover crop and non 
tilled vineyard.  Erosion control measures include, grassy waterways, rock stabilization, straw waddles, rock slope protection, 
diversion ditches, drop inlets, waterbars, permanent cover crops etc. 
 
The project area is accessed from Diamond Mountain Road off of Hwy 29 in the Napa Valley.  The town of Calistoga is 2 miles 
north of the project area.   
 
Soils within the property and the project area are classified by the USDA Soil Conservation Service’s, Napa County Soil Survey, 
As SCS 100 & 102, Aiken Loam, with an erosion hazard rating of moderate.  Given the existing slopes, the soils within the 
project site are more properly classified as SCS 101, Aiken Loam, 9 to 30%. 
 
The mean annual precipitation is 30 to 50 inches, and the mean annual temperature is 54° to 55° F. Summers are warm and 
dry while winters are cool and moist. The frost-free season is 200 to 250 days. See the soils report.  
 
Sensitive habitats as defined by State and or Federal agencies are those habitats that support special status species, provide 
important habitat values for wildlife, represent areas of unusual or regionally restricted habitat types, and/or provide high 
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biological diversity.  No plant or animal communities within the project area are considered threatened or endangered as per the 
CNDDB.  See Biological Report. 
 
Plant species of concern also include those listed as List 1B by the California Native Plant Society.  A search of CNPS and 
onsite review by the botanist within the floristic survey which was conducted in spring and summer of 2010, did not find any 
species of concern.  As seen in the floristic surveys and the habitat evaluation, there are no species of concern within the 
project boundary.  See Botanical Report 
 
The forest is generally healthy.  No Pitch Canker has been found on conifers and no sudden Oak Death Syndrome has been 
noted on the hardwoods.  Timber volumes on the adjacent areas are estimated to average 20 MBF per acre.  The quality of the 
timberland is moderate over the potion of the project area that constitutes conifer conversion.  The conifer site index averages a 
site III.   

 
 

34. Describe the surrounding properties, including information on plants and animals and any cultural, historical or scenic aspects.  
Indicate the type of land use (residential, commercial, etc.), intensity of land use (one-family, apartment houses, shops, 
department stores, etc.), and scale of development (height, frontage, setback, rear yard, etc.). Attach photographs of the 
vicinity.  Snapshots or Polaroid photos will be accepted. 
See surrounding land uses and aerial photo on pages 17 and 18. 

 
 
 

CERTIFICATION 
 
I hereby certify that the statements furnished above and in the attached exhibits present the data and information required for this 
initial evaluation to the best of my ability, and the facts, statements and information presented are true and correct to the best of my 
knowledge and belief. 
 
 

10-26-10 
              
Date        Signature 
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Chart from the Erosion Hazard Rating system, California Department of Forestry Timber Harvest Plan process. 
Excerpt from Erosion Hazard Guide, Mendocino County Resource Conservation District 1988. 

 
JASUD ESTATE VINEYARD THP/CONVERSION 

ESTIMATED SURFACE SOIL EROSION HAZARD                                   STATE OF CALIFORNIA 

RM-87 (4/84)           BOARD OF FORESTRY 
     

Napa County Soils  MAP UNIT SOIL SERIES NAME 
 A 100 Aiken Loam 2 – 15% 
 B 102 Aiken Loam 30 - 50% 
    
   FACTOR RATING BY AREA 

I.     SOIL FACTORS       
    A.  SOIL TEXTURE FINE MEDIUM COURSE A   
        1.  Detachability Low Moderate High    
                            Rating 1-9 10-18 19-30 18     
        2.  Permeability Slow Moderate Rapid    

Rating 5-4 3-2 1 2   
       
    B.     DEPTH TO RESTRICTIVE LAYER OR BEDROCK    
 Shallow Moderate Deep    
 1”- 19” 20” -39” 40”- 60” (+)    

Rating 15-9 8-4 3-1 2   
       

C.     PERCENT SURFACE COURSE FRAGMENTS GREATER THAN 2MM IN SIZE     
INCLUDING ROCKS OR STONES 

   
 Low Moderate High    
 (-) 10-39% 40-70% 71-100%    

Rating 10-6 5-3 2-1 8   
       

II.    SLOPE FACTOR       
Slope 5-15% 16-30% 31-40% 41-50% 51-70% 71-80% +    

Rating 1-3 4-6 7-10 11-15 16-25 26-35 5   
       

III.   PROTECTIVE VEGETATIVE COVER REMAINING AFTER DISTURBANCE    
 Low Moderate High    

Percent 0-40% 41-80% 81-100%    
Rating 15-8 7-4 3-1 15   

       
IV.  TWO-YEAR, ONE – HOUR RAINFALL INTENSITY (Hundredths Inch)    
 Low Moderate High Extreme    

Inches (-) 30-39 40-59 60-69 70-80 (+)    
Rating 1-3 4-7 8-11 12-15 11   

       
  TOTAL SUM OF FACTORS 60   
       
 EROSION HAZARD RATING    
 <50 50-65 66-75 >75    

 LOW  
(L) 

MODERATE 
(M) 

HIGH 
(H) 

EXTREME 
(E) 

   

 THE DETERMINATION IS M   
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CalWater Watershed:

Hydrologic Region: San Francisco Bay
Hydrologic Unit: San Pablo
Hydrologic Area: Napa River
Hydrologic Sub-Area: Napa River
Super Planning Watershed: Old Faithful
Geyser
Planning Watershed: Simmons Canyon

Soil Type: Aiken loam, 30 to 50 percent slopes
Aiken loam, 2 to 15 percent slopes

CalVeg: NX
HG

Contours: Click on link to display Contours
Archaeology: Archaeological sites found.
Faults: No faults found.
Spotted Owls: Spotted Owls found.
Special Plants: No Special Plants found.
Landslides: No landslides found.
Alquist Priolo Faults: No Alquist Priolo Faults found.

Fire Hazard Severity:
Very High Fire Hazard Severity (SRA).
Compliance with Chapter 7 A of the
California Building Code is required for new
construction.
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Boundary & Jurisdiction Data
Township & Range: T08N-R06W18
Basemap Grid: 10  B
USGS Topo Quad: Calistoga

Imagery:
DOQQ: calistoga_sw.lan
DRG: o38122e5.tif
2002 DTM & Ortho Tile: j02
2007 DTM & Ortho Tile: H04-18

Supervisor District: District 3 - Diane Dillon
School District: St. Helena Unified
Fire Jurisdiction: Napa County Fire - structure fires, CalFire -

wildland fires
County Zoning: AW
Projected Township &
Range: M08N06W18

Official Site of the County of Napa, California
©1996, 2003, County of Napa
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Biological Resource Report 
Jasud Estate LLC: THP/TCP 

2087 Diamond Mtn. Road 
Napa County 

 
EXECUTIVE SUMMARY 

 
This study was conducted at the request of Scott Butler, on behalf of the property owner as 
part of the background studies for a Timber Harvest / Timber Conversion permit and permits 
from Napa County Conservation, Development and Planning Department for development of 
the parcel.  The project proposed an approximate 14.6 acres +/- Timber Harvest Plan / 
Timber Conversion Plan (THP/TCP) for the conversion of the site to vineyards.  The purpose 
of the study and report is to identify biological resources that may be impacted by the 
proposed project.  Biological studies of the site were conducted on February 28, March 16, 
April 26, May 19, 24, June 15, July 12, 2010, and September 20, 2011. 
 
The study site is in Napa County, south of the city of Calistoga at 2087 Diamond Mountain 
Road near the Sonoma Napa County line.  The parcel is located on an east-facing slope within 
the watershed of the Napa River.  The study site is within the USGS Calistoga Quadrangle. 
 
Findings: 
 
• The project footprint is within conifer woodlands, oak woodlands, and fallow orchard; 
• No special-status plants or animal species were observed during our spring-summer 
 floristic surveys of the property.  The habitat types present and historic use of the 
 property, as well as our field results, concludes that the proposed project will have a less 
 that significant impact on local or regional special-status species; 
• No sensitive wildlife species were detected on the project site.  No nesting raptors were 
 observed; 
• Northern Spotted Owl (NSO) surveys were conducted according to USFWS and Cal-
 Fire protocol.  (See Attached NSO Survey) According to the data base there is a known 
 NSO territory within 1.3 miles of the proposed Timber Conversion.  Timber operations 
 will not result in the take of these owls; 
• The proposed project will not impact any riparian vegetation, or have a substantial 

adverse effect on Sensitive Natural Communities regulated by the California Department 
of Fish and Game, US Fish and Wildlife Service, or Napa County sensitive biotic 
communities; 

• The project will not significantly reduce bat roosting/breeding habitat; 
• The proposed project will not impact any federal or state protected wetlands, drainages, 

or vernal pools as defined by section 404 of the Clean Water Act;  
• The proposed project will not substantially interfere with native wildlife species, 

migratory corridors, and or native wildlife nursery sites.  Habitat loss for species listed 
by the Department of Fish and Game Wildlife Habitat Relationships system will be less 
than significant; 

• The DFG California Natural Diversity Data Base five-mile search does not show any 
records of special-status species for the property or confidence interval overlaps on the 
property; 

• The significant biological resources on the property are the spring and down slope 
wetlands within the fallow agricultural lands and a spring fed drainage on the property.  
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These areas will be avoided and provided with buffers as per CDF standards; and 
• There is no evidence to indicate that the project will significantly result in wildlife 

habitat loss, impact any of the regional special-status species, or result in the loss of 
sensitive or critical habitat. 

 
Assessment of Impacts 
 
The THP/TCP will remove approximately 14.6 +/- acres of woodlands which provide cover and 
habitat for native wildlife in the area.  Impacts of the proposed project to biological resources 
on-site or off-site will be less than significant provided standard forest practice rules, wetlands 
and drainages are avoided, and the erosion control plan is implemented. 
 
Mitigation Considerations 
 
All wetland and drainages on the property must be avoided and provided with buffers (See 
Attached ECP Plan).  Permits will be required for any work within the bed or bank of streams 
on the property. (Stream crossing may require DFG 1600 permits). The construction phase of 
the project will require best management practices to prevent impacts of dust and erosion from 
the project. 
 
The site has potential for raptor nesting.  No raptor nests were observed.  Typical nesting 
season for raptors is (March 1 through July 31).  Any development of the site between the dates 
of March 1 through July 31 will require a pre-construction raptor survey.  A qualified wildlife 
biologist should conduct pre-construction surveys of all potential nesting habitat for birds 
within 500 feet of earthmoving activities. Surveys for nesting birds should be conducted within 
14 days prior to tree removal and or ground breaking on the project site.  If active bird nests are 
found during preconstruction surveys, a 500-foot no-disturbance buffer will be created around 
active raptor nests during the breeding season or until it is determined that all young have 
fledged.  
 
Preconstruction surveys for bats should be conducted two to three days prior to tree removal.  
If bats are discovered during the surveys then a buffer of 100 to 150 feet should be established.  
Optimal time to remove trees is September 15 to October 15 and February 15 to April 1.  
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Biological Resource Report 
Jasud Estate LLC: THP/TCP 

2087 Diamond Mtn. Road 
Napa County 

 
 
A PROJECT DESCRIPTION       
 
The project proposes a Timber Harvest Plan / Timber Conversion Plan (THP/TCP) for the 
conversion of approximately 14.6 acres +/- to vineyard.  Mr. Scott Butler, Registered Professional 
Forester, Environmental Resource Management, on behalf of the property owner has requested a 
biological survey of the project site.  This survey was conducted as background and baseline 
information necessary for the issuance of permits for the proposed project.  
 
The study area 14.6 acres +/- THP/TCP consists of irregularly shaped blocks within a much larger 
property a residence with infrastructure and open space woodlands.  The project site is on a 
southeast-facing ridge that ranges from 1000 feet to 1200 feet in elevation within the Calistoga 
USGS Quadrangle (See Plate I).  The project site has been harvested in the past and shows signs of 
succession and re-growth of shrubs and trees.  The study area is within the watershed of the Napa 
River.   
 
Maps provided by Scott Butler, and an Erosion Control Plan provided by Drew Aspegren, Napa 
Valley Vineyard Engineering, Inc., defined the study area.  An initial site introduction and walk 
through was conducted in January of 2010. 
 
A.1 Purpose 

 
The purpose of this report is to identify habitat types present on and adjacent to the site, delineate 
wildlife movement corridors within and across the property, determine if there is a need for 
additional protocol-level wildlife surveys, determine the presence of or potential for special-status 
animals, and the effects of the proposed project on any on-site or off-site biological resources. 
 
A.2 Definitions 
 
Definitions used in this report are attached in Appendix A. 
 
A.3 Regulatory Permits 
 
The relevant state and federal permit regulations are presented in Appendix A.  
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B BIOLOGICAL SETTING       
 
The project is in Napa County at the upper end of Napa Valley in the Calistoga Quadrangle.  See 
Plate I for Location and Site Map and Plate III for an Aerial Photograph of the property.   
 
The site is located in the North Coast Range Mountains, a geographic subdivision of the larger 
California Floristic Province (Hickman, 1993), which is strongly influenced by the Pacific Ocean.  
The region is in climate Zone “Ocean influenced Northern and Central California” characterized as 
an area with ocean or cold air influence.  The climate of the region is characterized by hot, dry 
summers and cool, wet winters, with precipitation that varies regionally from less than 30 to more 
than 60 inches per year.  This climate regime is referred to as a “Mediterranean Climate.”  The 
average annual temperature ranges from 45 to 90 degrees Fahrenheit.  The variations of abiotic 
conditions including geology results in a high level of biological diversity per unit area. 
 
B.1 Site Description and Biological Resources Evaluation Area 
 
Our survey focused on the project footprint, road access and immediate surrounding habitat. 
Biological studies of the site were conducted through the spring and summer of 2010. 
 
Figures 1 to 7 illustrate the study site and the conditions present during the duration of our field 
studies.  The “natural habitat” on the property consists of woodlands (commonly referred to as 
Oak, Douglas Fir and Redwood) surrounding a historic orchard and agricultural area developed by 
previous owners.  The woodlands on the site are complex as a result of different moisture 
gradients, aspect, historic harvesting and soils.  Within short distances the woodlands on the 
property change from one type to another. 
 
The vegetation of California has been considered to be a mosaic with major changes present from 
one area to another often with distinct vegetation changes within short distances.  The variation in 
vegetation is a function of topography, geology, climate and biotic factors.  It is generally 
convenient to refer to the vegetation associates on a site as a plant community or alliance.  
Typically plant communities or vegetation alliances are identified or characterized by the dominant 
vegetation form or plant species present.  There have been numerous community classification 
schemes proposed by different authors using different systems for the classification of vegetation.  
A basic premise for the designation of plant communities, associations or alliances is that in nature 
there are distinct plant populations occupying a site that are stable at any one time (climax 
community is a biotic association, that in the absence of disturbance maintains a stable assemblage 
over long periods of time).  There is also evidence that vegetation on the site is part of a continuum 
without well-defined boundaries.   
 
The classification system(s) for the habitat within the THP/TCP and surrounding area are 
described and illustrated in Figures 1 to 7 below.   In addition each of the proposed THP/TCP 
blocks are described using the 2009 Manual of California Vegetation types. 
 
A Manual of California Vegetation Second Edition classifies the vegetation on the property and 
associated with the THP/TCP as Forest or Woodland Alliances and Semi-natural Grassland 
Herbaceous Stands.  
 
 The Forest or Woodland Alliances are:  
 Acer macrophyllum Forest Alliance Bigleaf Maple Forest,  
 Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-tanoak Forest, 
 Pseudotsuga menziesii Forest Alliance Douglas fir Forest,  
 Quercus agrifolia Woodland Alliance Coast live Oak Woodland,  
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 Quercus kelloggii Woodland Alliance California Black Oak Forest, and 
 Sequoia sempervirens Forest Alliance Redwood Forest (a description and membership 
 rules for each is  provided below). 
  
Manual of California Vegetation Second Edition Description and Membership Rules 
 
Acer macrophyllum Forest Alliance Bigleaf Maple Forest; (membership rules Acer macrophyllum 

> 25% relative cover in the tree canopy).  This alliance is found in areas of high moisture 
along drainages. 

 
Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-tanoak Forest; 

(membership rules Pseudotsuga menziesii and Lithocarpus densiflorus are co-dominant in 
the tree canopy both 30% to 60% relative cover in the tree canopy).  This alliance is found 
on exposed slopes with a seasonal moisture regime. This forest alliance is typical for the 
ridges and slopes of the Coast Range Mountains of Napa County.  This community is 
interspersed between the more mesic alliances of on the property. 

 
Pseudotsuga menziesii Forest Alliance Douglas fir Forest; (membership rules >50% relative cover 

in the tree canopy and reproducing successfully, though hardwoods may dominate or co-
dominate in the subcanopy and regeneration layer).  This alliance is found on south facing 
slopes with a dry aspect.  This forest alliance is typical for the ridges and slopes of the Coast 
Range Mountains of Napa County.  This community is interspersed between the more mesic 
alliances of the outer Coast Range or canyons and the more xeric grasslands, chaparral and 
oak woodlands. 

 
Quercus agrifolia Woodland Alliance Coast live Oak Woodland; (membership rules Quercus 

agrifolia > 50% relative cover of the tree canopy: if Umbellularia californica trees are 
present, then >33% cover in the tree canopy).  Quercus (agrifolia, douglasii, garryana, 
kelloggii, lobata, wislizeni) Forest Alliance, Mixed oak forest.  This alliance interfaces with 
Pseudotsuga menziesii Forest Alliance and is scattered on the property. 

 
Quercus kelloggii Woodland Alliance California Black Oak Forest (Membership Rules Quercus 

kelloggii >50% relative cover in the tree canopy or > 30% relative cover when other tree 
species, such as Q. agrifolia or Salix lasiolepis, are present).  This alliance is found in 
somewhat protected moist areas such as the upslope edges of drainages. 

 
Sequoia sempervirens Forest Alliance Redwood Forest; (membership rules Sequoia sempervirens 

> 50% relative cover in the tree canopy, or > 30% relative cover with other conifers such as 
Pseudotsuga menziesii or with a lower tier of hardwood trees such as Lithocarpus 
densiflorus).  This alliance is present in areas where ground water moisture is available. 

 
Areas of the property that will be avoided or are associated with wetlands are ruderal grassland as 
a result of previous historic agricultural activities and are classified by the Manual of California 
Vegetation as semi-natural grassland herbaceous stands.   
 
The Semi-natural Grassland Herbaceous Stands present are: 
 Avena ssp. Semi-natural Herbaceous Stand, Wild oats grasslands, and  
 Lolium perenne Semi-Natural Herbaceous Stands Perennial Rye Grass Field (a description 
 and membership rules for each is provided below). 
 
 
 
 
 
Manual of California Vegetation Second Edition Description and Membership Rules 
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Avena ssp. Semi-natural Herbaceous Stand, Wild oats grasslands; (membership rules require 

Avena ssp. to be > 50% relative cover of the herbaceous layer).  Semi-natural stands are 
those dominated by non-native species that have become naturalized primarily as a result of 
historic agricultural practices and fire suppression or management practices for weed 
abatement and fire suppression.  This ruderal association is present on the fallow 
agricultural lands of the property adjacent to oak woodlands and Douglas-fir forests. 

 
Lolium perenne Semi-Natural Herbaceous Stands Perennial Rye Grass Field; (membership rules 

Lolium perenne> %50 relative cover, native plants< 15% relative cover).  Lolium perenne is 
a non-native grass from Europe introduced into temperate regions throughout the world.  It 
is an annual or a perennial, cool-season bunch grass. Ruderal Agrestal Pastoral Grassland 
supports a flora that is a result of agriculture and the introduction of non-native plants.  The 
ruderal pastoral grasslands have been created by past agricultural practices.  These areas 
support a typical grass and herbaceous flora that is a result of decades of agricultural 
management resulting in naturalized exotic species that have been introduced and selected 
for over time. This is intermixed with the oat grasslands on the fallow agricultural lands. 

 
The CNPS list of rare plants for California associates the rare and endangered species with 
“Habitat Types” (California Native plant Society’s Inventory of Rare and Endangered Plants of 
California, CNPS, 2001 sixth edition).  Table I uses the CNPS habitat types for assessing the 
potential for presence of the special-status plants known from the vicinity of the property and 
equivalent Sawyer 2009 Alliances.  
 
Our analysis is based on the Sawyer criteria for defining vegetation alliances or stands based on 
field studies.  Previous overviews have not been ground-truthed and are based on interpretation of 
aerial photographs. 
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Figure 1.  View of typical conifer (Douglas-fir-Tan Oak) habitat associated with the THP/TCP 
illustrating the seral age classes present and successional oak understory development in the 
absence of a fire regime. 

 
Figure 2.  Oak woodlands on the project site (Block A).  
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Figure 3.  Interfacing oak and conifer woodlands in the background that are part of the THP/TCP 
(Block K) and ruderal habitat associated with the old orchard in the foreground. 

 
Figure 4.  Mixed Oak woodland in Block E (Quercus kelloggii Woodland Alliance) 
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Figure 5.  Agricultural grasslands with orchard and conifer woodlands in the background. 

 
Figure 6.  Spring that will be avoided. 
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Figure 7.  View of wetlands below spring. 
 
An analysis and characterization of the vegetation present within each THP/TCP block is 
presented below as defined by Sawyer, J. O., T. Keeler-wolf and Julie M. Evans 2009, in A 
Manual of California Vegetation Second Edition.  The THP/TCP Blocks are shown on Plate VI 
(Napa Valley Erosion Control Plan). 

 
Block A consists of Quercus kelloggii Woodland Alliance California Black Oak Forest and 
Quercus agrifolia Woodland Alliance Coast Live Oak Woodland.   
 
Block B consists of Quercus agrifolia Woodland Alliance Coast Live Oak Woodland and 
Pseudotsuga menziesii Forest Alliance Douglas fir Forest with Arbutus menziesii. 
 
Block C consists of a mixture of Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance 
Douglas fir-tanoak Forest and Sequoia sempervirens Forest Alliance Redwood Forest 
 
Block D consists of Sequoia sempervirens Forest Alliance Redwood Forest and Pseudotsuga 
menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-tanoak Forest. 
 
Block E consists of a mixture of Pseudotsuga menziesii Forest Alliance Douglas fir Forest with 
Arbutus menziesii and Quercus agrifolia Woodland Alliance Coast live Oak Woodland, Quercus 
kelloggii Woodland Alliance California Black Oak Forest. 
 
Block F consists of Quercus agrifolia Woodland Alliance Coast Live Oak Woodland and 
Pseudotsuga menziesii Forest Alliance Douglas fir Forest with Arbutus menziesii.  
 
Block G consists of Pseudotsuga menziesii Forest Alliance Douglas fir Forest. 
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Block H consists of Sequoia sempervirens Forest Alliance Redwood Forest and Acer 
macrophyllum Forest Alliance Bigleaf Maple Forest. 
 
Block I consists of Quercus agrifolia Woodland Alliance Coast Live Oak Woodland and 
Pseudotsuga menziesii Forest Alliance Douglas fir Forest. 
 
Block J consists of Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-
tanoak Forest and Quercus agrifolia Woodland Alliance Coast Live Oak Woodland. 
 
Block K consists of Pseudotsuga menziesii-Lithocarpus densiflorus Forest Alliance Douglas fir-
tanoak Forest and Quercus agrifolia Woodland Alliance Coast Live Oak Woodland. 
 
Table I.  Approximate percent cover of Plant Community or Vegetation Alliances on the  
 property and the Project site (14.6 acres).  The nomenclature for determining Sawyer 
 “Alliance or Stand” is based on Membership Rules determined by % Cover.  Sub-
 dominant species are present. (See Plate IV Vegetation Map) 
 

Plant Community Or 
Vegetation Alliance/Stand 

Approximate Acreage on 
Property 

(38.61-acres) 

Approximate Acreage 
Impacted by Proposed 

Project 
(14.6 -acres) 

Acer macrophyllum 
Forest Alliance 
Bigleaf Maple Forest 

 
0.9-acres 

 
0.0-acres 

Pseudotsuga menziesii-Lithocarpus 
densiflorus Forest Alliance  
Douglas fir-tanoak Forest 

 
20.3-acres 

 
7.9-acres 

Quercus kelloggii  
Woodland Alliance California 
Black Oak Forest 

 
7.8-acres 

 
5.6-acres 

Sequoia sempervirens 
Forest Alliance 
Redwood Forest 

 
5.8-acres 

 
0.7-acres 

Avena ssp. and 
Lolium perenne  
Semi-natural Herbaceous Stands  

 
3.8-acres 

 
0.4-acres 

 
 
B.2 Surrounding Biological Resources  
 
The aerial photograph (Plate III) illustrates the site and the surrounding environment. The 
surrounding environmental setting of project consists of vineyards, oak woodland and mixed 
evergreen forests.  
 
B.3 Napa County Defined Drainage 
 
Napa County Definition of a creek is a watercourse designated by a solid line or dash and three 
dots symbol on the largest scale of the United States Geological Survey maps most recently 
published, or any replacement to that symbol, and or any watercourse which has a well-defined 
channel with a depth greater that four feet and banks steeper that 3:1 and contains hydrophilic 
vegetation, riparian vegetation or woody-vegetation including tree species greater that ten feet in 
height, Napa County Conservation Development & Planning Development. 
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Agricultural and residential projects must meet the following setbacks from the top of the bank of 
a stream or watercourse:  
  Slope %   Required Setback     Slope %   Required Setback 
  < 1%   35 feet    30 - 40%  85 feet 
  1 - 5%  45 feet     40 - 50%  105 feet 
  5 - 15%  55 feet     50 - 60%  125 feet 
  15 - 30%  65 feet    60 - 70%  150 feet  
 
Drainage classifications are shown on Plate VI Jasud Vineyard Erosion Control Plan for New 
Vineyard. 
 
The Class II is determined by the presence of mid to late summer water flow and evidence of 
aquatic animal and or plant life that require mid to late summer flow.  The presence of gravels and 
small pools is also taken into consideration.  The watercourse is also classified as a Class II-s, if it 
is over 1000 feet from a Class I (a Class I contains fish).  The project contains 30 to 50% slopes 
adjacent to the Class II-s therefore the setback is 75 feet.  In this area of the project the county 
definition is applied, 85 feet, since it is greater than the CDF rule.  
 
The Class III is defined as, “No aquatic life present, watercourse showing evidence of being 
capable of sediment transport to Class I and II waters under normal high water flow conditions 
after completion of timber operations.”  The width is determined slopes are less than 30% and 
receive a 30 foot setback, if the slopes are over 30% setbacks are increased to 50 feet.  The 
setbacks have has been flagged by the RPF at 35’. 
 
The Class IV is defined as a “Man-made watercourses, usually downstream, established domestic, 
agricultural, hydroelectric supply or other beneficial use.”  No protection zone width is specified. 
 
The drainage between Block A and Block E meets the definition of a creek by Napa County.  At 
the point of the road crossing the drainage is considered a Class III CDF stream and does not meet 
the definition of a watercourse by Napa County Definition. 
 
A second Class III stream near the south-east corner of the property (between blocks G, and H) 
which originates from springs on the property, is a CDF Class III stream and does not meet the 
definition of a watercourse by Napa County Definition.  A road crossing is proposed above this 
drainage.   
 
There is a man made drainage Class IV, which originates from a reservoir overflow within Block 
A. 
 
The project sites drain by sheet flow directly into un-named drainages of the Napa River. 
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C SURVEY METHODOLOGY      
 
C.1 Project Scoping 
 
The scoping for the project considered location, type of habitat and/or vegetation types present on 
the Property, or associated with potential special-status plant species known for the Quadrangle, 
surrounding Quadrangles, the County, or the region. 
 
Target organisms were considered from the following sources: 
 
1) Federal Endangered and Threatened Species that Occur in or may be Affected by the 

Proposed Project in the U.S.G.S. 7 1/2 Minute Quadrangle; 
2) The California Department of Fish and Game Natural Diversity Rare Find 3 Data Base for 

the Quadrangle and surrounding Quadrangles of the project site, Five Mile radius 
CNDDB, 2010 Rarefind 3; and 

3) Querying the California Wildlife Habitat Relationship System 2010 dataset, and our 
experience with the local flora and fauna. 

 
C.2 Field Survey Methodology 
 
Our survey was made by walking transects through and around the project site and the parcel.  
Our fieldwork focused on locating target organisms or suitable habitat for target organisms or 
indications that such habitat exists on the site.  Biological studies of the site were conducted on 
February 28, March 16, April 26, May 19, 24, June 15, July 12, 2010, and September 20, 2011. 
 
Habitat is also a key characteristic for consideration of special-status species in a study area.  
Many special-status species are rare in nature because of their specific often very narrow habitat 
or environmental requirements.  Their presence is limited by very specific environmental 
conditions such as: hydrology, microclimate, soils, nutrients, interspecific and intraspecific 
competition, and aspect or exposure. 
 
Animals were identified in the field by their sight, sign, or call.  Our field techniques consisted of 
surveying the area with binoculars and walking the perimeter of the project site.  Existing site 
conditions were used to identify habitat which could potentially support special status species. All 
animal life was recorded and is presented in Appendix E. 
 
Aerial photos were reviewed to look at the habitat surrounding the site and the potential for 
wildlife movement, or wildlife corridors from adjoining properties onto or through the site.   
 
Trees were surveyed to determine whether occupied raptor nests were present within the 
proximity of the project site (i.e., within a minimum 500 feet of the areas to be disturbed).  
Surveys consisted of scanning the trees on the property (500 ft +) with binoculars searching for 
nest or bird activity.  Our search was conducted from the property and by walking under existing 
trees looking for droppings or nest scatter from nests that may be present that were not observable 
by binoculars.  Potential bat breeding habitat was surveyed for within 200 feet of the proposed 
project, by looking for roosting habitat rock outcrops, crevasses, and evidence of roosting. 
 
A Northern Spotted Owl (NSO) survey was conducted according to USFWS and CAL-FIRE 
protocol by Pam Town of Forest Ecosystem Management, PLLC.  See attached survey Appendix 
D. 
 
Wetlands The project site was reviewed to determine from existing environmental conditions 
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with a combination of vegetation, soils, and hydrologic information if seasonal wetlands were 
present.  Wetlands were evaluated using the ACOE's three-parameter approach: Vegetation, 
Hydrology, and Soils.   
 
Wetlands The project site was reviewed to determine from existing environmental conditions 
with a combination of vegetation, soils, and hydrologic information if seasonal wetlands were 
present. Wetlands were evaluated using the ACOE's three-parameter approach: Vegetation, 
Hydrology, and Soils.  Transects through and across the site were made and soil examined where 
a change in topography was noted that had the potential to collect water.   
 
Vegetation was identified in the field.  Hydrological conditions were recorded as the presence or 
absence of evidence indicative of prolonged inundation (water marks, silt-cemented thatch, algal 
matting matted debris, etc.) or evidence indicative of saturation (high soil organic matter, current 
ground water level, soil colors).  Soil pits were dug and the soils were examined for evidence of 
reducing conditions (e.g., mottling, gleying, low chroma, high organic matter) which are 
indicative of an anaerobic or oxygen-starved situation brought about by prolonged saturation. Soil 
was sampled to depths of approximately 18 inches with a shovel and examined in the field.  Plant 
species were identified in accordance with the Jepson Manual and their wetland indicator status 
was determined in accordance with the National Lists of Plant species that occur in Wetlands: 
1988 California (Region 0) United States Department of the Interior, Fish and Wildlife Service.  
No field data sheets were filed out.  Wetlands were flagged in the field and the boundary were 
surveyed following our flagging.  A full ACOE wetland delineation was not conducted.  All 
wetlands on the property have been avoided by the propose project. 
 
Plants Field surveys were conducted during the 2010 spring to summer in accordance with the 
blooming period of target special-status plant species of the region.  Fieldwork followed DFG 
guidelines (March 6, 2002), and the CNPS Botanical Survey Guidelines (Revised June 2, 2001).  
Transects through the proposed project sites were made methodically by foot.  Transects were 
established and scrutinized to cover topographic and vegetation variations within the study area.  
Initial reconnaissance was the basis for follow-up seasonal studies.  Follow-up studies used the 
Intuitive Controlled Survey Method that was developed by the U.S. Bureau of Land Management 
in their surveys for rare (“target”) species.  The Intuitive Controlled approach calls for the 
qualified surveyor to conduct a survey of the area by walking through it and around its perimeters, 
and closely examining portions where target species are especially likely to occur.  Our follow-up 
survey considered the most recent literature and past and new listings of potential “target species.”  
The open nature of the site facilitated our field studies. 
 
The fieldwork for identifying special-status plant species is based on our knowledge and many 
years of experience in conducting special-status plant species surveys in the region.  Plants were 
identified in the field or reference material was collected, when necessary, for verification using 
laboratory examination with a binocular microscope and reference materials.  Herbarium 
specimens from plants collected on the project site were made when relevant.  Voucher material 
for selected individuals is in the possession of the authors.  All plants observed (living and/or 
remains from last season's growth) were recorded in field notes.  
 
Typically, blooming examples are required for identification however; it is not the only method for 
identifying the presence of or excluding the possibility of rare plants.  Vegetative morphology and 
dried flower or fruit morphology, which may persist long after the blooming period, may also be 
used. Skeletal remains from previous season’s growth can also be used for identification. Some 
species do not flower each year or only flower at maturity and therefore must be identified from 
vegetative characteristics.  Algae, fungi, mosses, lichens, ferns, Lycophyta and Sphenophyta have 
no flowers.  There are representatives from these groups that are now considered to be special-
status species.  For some plants unique features such as the aromatic oils present are key indicator.  
For some trees and shrubs with unique vegetative characteristics flowering is not needed for proper 
identification.  The vegetative evaluation as a function of field experience can be used to identify 
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species outside of the blooming period to verify or exclude the possibility of special-status plants 
in a study area. All plants observed (living and or remains from last season's growth) were 
recorded in field notes and the results presented in Appendix E.   The area surveyed is shown on 
Plate III. 
 
C.3 Qualifications of Field Investigators 

 
Chris K. Kjeldsen, Ph.D., Botany, Oregon State University, Corvallis, Oregon.  He has over 
thirty-five years of professional experience in the study of California flora.  He was a member of 
the Sonoma County Planning Commission and Board of Zoning (1972 to 1976).  He has over 
thirty years of experience in managing and conducting environmental projects involving impact 
assessment and preparation of compliance documents, Biological Assessments, DFG Habitat 
Assessments, DFG SB 34 Mitigation projects, COE Mitigation projects and State Parks and 
Recreation Biological Resource Studies.  Experience includes conducting special-status species 
surveys, jurisdictional wetland delineations, general biological surveys, 404 and 1601-1603 
permitting, and consulting on various projects.  A full resume is available upon request.  He has a 
valid DFG collecting permit. 
 
Daniel T. Kjeldsen, B. S., Natural Resource Management, California Polytechnic State 
University, San Luis Obispo, California.  He spent l994 to l996 in the Peace Corps managing 
natural resources in Honduras, Central America.  His work for the Peace Corps in Central 
America focused on watershed inventory, mapping and the development and implementation of a 
protection plan.  He has over ten years of experience in conducting Biological Assessments, DFG 
Habitat Assessments, COE wetland delineations, wetland rehabilitation, and development of and 
implementation of mitigation projects and mitigation monitoring.  He has received 3.2 continuing 
education units MCLE 27 hours in Determining Federal Wetlands Jurisdiction from the 
University of California Berkeley Extension.  A full resume is available upon request. 
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D  RESULTS AND FINDINGS      

 
The results and findings discussed below are based on our fieldwork and the background 
materials available for the project. 
 
D.1 Analysis of Potential for Special-status Animals 
 
Tables I and II below provides a summary of our field results for “target” special-status species 
and justification for negative findings on the project site.  The taxa included in the Tables are 
selected based the California Department of Fish and Game Natural Diversity Data Base Five 
Mile search records for the area of the project and DFG BIOS query.  Species listed in Appendix 
B are known within the quadrangle and surrounding quadrangles.  
 
Table I. Special-status CNDDB plant species present within a five-mile radius of the study site. 
The table is arraigned alphabetically by scientific name (See Appendix B, C & Plate II). 
 
Scientific Name 
Common Name 

Species Habitat 
or Sawyer 
Alliance 
Preference 

Habitat 
or 
Alliance 
present 

Bloom 
Time 

Obs. 
on or 
Near 
Site 

Justification for 
Concluding Absence 
on Project Site  

Amorpha californica 
var. napensis 
Napa False Indigo 

Edge of Douglas fir 
Forest Alliance 
 

No April- 
July  

No Historic use of property 
and lack of typical 
habitat. 

Anomobryum julaceum 
Slender Silver Moss 

Cut Banks of 
Cismontane 
Woodland 
Douglas fir Forest 
Alliance 

No NA No Absence of rock cut 
banks. Known from one 
collection in Sonoma 
Co. at Calistoga and St 
Helena Rd. 

Astragalus claranus 
Clara Hunt’s Milk-
vetch 

Chaparral, 
Cismontane 
Woodland, 
Grassland 
Herbaceous needle 
grass grassland 

No March-
May 

No Absence of requisite 
micro-habitat and 
vegetation associates.   

Brodiaea californica 
var. leptandra  
Narrow-anthered 
California Brodiaea 

Cismontane  
Woodland 
Douglas fir Forest 
Alliance 

No May-
June 

No Absence of typical open 
canopy and vegetation 
associates. 

Ceanothus confusus 
Rincon Ridge 
Ceanothus 

Closed Cone 
Conifer Forests,  
Chamise 
Chaparral Alliance 

No Feb.-
April 

No Absence of typical 
habitat and vegetation 
associates. 

Ceanothus divergens 
Calistoga Ceanothus 

Chaparral, 
Serpentinite or 
Volcanic-Rocky 

No May-
Sep. 

No Absence of typical 
habitat and vegetation 
associates. 

Centromadia parryi 
ssp. parryi 
Pappose Tarplant 

Grassland salt or 
alkaline marshes 

No March- 
June 

No Requisite mesic 
conditions absent. 

Eryngium constancei 
Loch Lomond button-
celery 

Vernal Pools No April-
June 

No Absence of mesic 
conditions required for 
presence. 
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Scientific Name 
Common Name 

Species Habitat 
or Sawyer 
Alliance 
Preference 

Habitat 
or 
Alliance 
present 

Bloom 
Time 

Obs. 
on or 
Near 
Site 

Justification for 
Concluding Absence 
on Project Site  

Lasthenia burkei 
Burke’s Goldfields 

Vernal Pools No April 
June 

No Requisite aquatic 
habitat absent on the 
site or in the immediate 
vicinity. 
 

Leptosiphon jepsonii 
Jepson’s Leptosiphon 

Chaparral, 
Cismontane 
Woodland, Valley 
and Foothill 
Grassland 

No April- 
May 

No Requisite habitat absent 
on the site or in the 
immediate vicinity. 

Lupinus sericatus 
Cobb Mountain Lupine 

Broadleaved upland 
forest, chaparral,  
Blue Oak 
Woodland 

No March
June 

No Absence of requisite 
vegetation associates as 
well as historical use of 
project site precludes 
presence. 

Navarretia 
leucocephala ssp. 
bakeri  
Baker’s Navarretia 

Meadows and 
Seeps Cismontane 
Woodland, Valley 
and Foothill 
Grassland, Vernal 
Pools 

No May-
July 

No Absence of typical 
habitat and vegetation 
associates. 

Plagiobothrys strictus 
Calistoga Popcorn-
flower 

Vernal pools near 
thermal springs 

No March
-June 

No Requisite mesic habitat 
absent on the site or in 
the immediate vicinity. 

Poa napensis 
Napa Blue Grass 

Meadows near 
Hot Springs 

No May-
Aug. 

No Requisite mesic habitat 
absent on the site or in 
the immediate vicinity. 

Sidalcea hickmanii ssp. 
napensis 
Napa Checkerbloom 

Chaparral 
Serpentinite 

No May- 
June 

No Absence of typical 
habitat and vegetation 
associates. 

Trifolium 
depauperatum var. 
hydrophilum 
 Saline Clover 

Marshes and  
Swamps 
Grassland 

No April- 
June 

No Absence of mesic 
habitat required for 
presence. 
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Table II. Analysis of special-status CNDDB animals for the area.  The taxa included in the table 
are selected based on the habitat present and the DFG CNDDB records for the area of the project (see 
also Appendix B, C, and Plate II).  
 
Scientific Name 
Common Name 

Habitat  Potential 
for Project 
Site 

Obs. on or 
Near 
Project 
Site 

Justification for 
Negative Findings 

Accipter sriatus 
Sharp-Shinned Hawk 

Avian prey, 
Nests in conifers 
or tops of live 
oaks 

Yes No Species was not 
observed during our 
surveys. 

Antrozous pallidus 
Pallid Bat 

Roosts in 
Buildings and 
Overhangs 

May fly 
over 

No Significant roosting 
habitat does not occur on 
the site. 

Emys marmorata 
Northwestern Pond 
Turtle 

Slow moving 
water or ponds 

No No  Property does not 
contain habitat to 
support species. 

Falco peregrinus 
anatum 
American Peregrine 
Falcon 

Nests on cliffs No No May fly over. Lack of 
habitat for nesting and 
feeding. 

Myotis thysanodes 
Fringed Myotis 

Montane Forests 
or Montane 
Meadows. 

No No Lack of habitat 

Myotis yumanensis 
Yuma Myotis 

Roosts in old 
buildings or 
caves 

No No Lack of habitat 

Oncorhynchus mykiss 
irideus  
Steelhead-central 
California Coast 

Aquatic No No Lack of habitat. 

Rana boylii 
Foothill Yellow-legged 
Frog 

Streams with 
pools 

No No Lack of habitat precludes 
presence. 

Syncaris pacifica  
California Freshwater 
Shrimp 

Creeks and 
Estuaries below 
300 ft. 

No No 
 

Requisite habitat 
required for presence 
lacking. 
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Table III.  California Wildlife Habitat Relationship System Query for Project Site.  Species 
predicted to occur within habitat types on the property. 

 
Taxa 
Common Name 

Potential for 
Habitats on 
project site 

Species 
Observed 

on Site 

Impact of THP/TCP 
on Species Habitat 

California Newt Yes No Low 
Common Ensatina Yes No Low 
Western Spadefoot No No No 
White-tailed Kite Yes No Low 
Northern Harrier Yes No Low 
Golden Eagle No No No 
California Quail Yes Yes Low 
Burrowing Owl No No No 
Spotted Owl No No No 
Long-eared Owl No No No 
Short-eared Owl No No No 
Olive-sided Flycatcher Yes No Low 
Purple Martin Yes No Low 
Bewick’s Wren Yes No Low 
Loggerhead Shrike No No No 
Hutton’s Vireo Yes No Low 
Yellow Warbler Yes No Low 
Spotted Towhee Yes No Low 
California Towhee Yes No Low 
Savannah Sparrow No No No 
Ornate Shrew Yes No Low 
Broad-footed Mole Yes No Low 
Western Red Bat Yes No Low 
Townsend’s Big-eared Bat Yes No Low 
Pallid Bat Yes No Low 
San Joaquin Pocket Mouse No No No 
California Kangaroo Rat No No No 
Deer Mouse Yes No Low 
Ringtail Yes No Low 
American Badger No No No 
Mountain Lion Yes No Low 
Western Pond Turtle No No No 
Rubber Boa Yes No Low 
Ringneck Snake Yes No Low 
Gopher Snake Yes No Low 
California Mountain Kingsnake No No No 
Common Garter Snake Yes No Low 
 
Our spring and summer field work found no evidence for the presence of any of the special-status 
species listed by DFG, US Fish and Wildlife Service or Napa County.  As shown in the tables 
above the project site (property) does not support habitat or vegetation associates that are essential 
for the support of special-status species of the region.  Our field work, habitat present, and historic 
use of the property reasonably support these conclusions.  The habitat types to be removed by the 
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project site are such that there is little reason to expect the occurrence of special-status animal and 
plant species.  The habitat impacted by the proposed project is such that there is little reason to 
expect any significant impacts to special-status species on-site or off-site. 
 
The project proposes the removal of vegetation and habitat types, which may support species listed 
in the California Wildlife Habitat Relationship System Query for Project Site table III.  We 
observed the California Quail during our survey.  The property is surrounded by similar habitats as 
those that are proposed for removed by the proposed project.  Habitat types remaining on the 
property and the surrounding environment will continue to provide habitat for these species that 
have the potential to occur in the area. 
 
All species observed are presented in Appendix E.  We observed 27 species of Fungi, 18 species of 
Bryophytes, 34 species of Lichens, 7 species of Ferns, 3 species of Gymnosperms, 15 species of 
Dicot Trees, 22 species of Shrubs, 78 species of herbaceous Dicots, 18 species of grasses, 18 
species of Monocots, 1 Frog, 2 species of Lizards, 12 species of Birds and 2 Mammals. 
 
D.2 Presence of or Potential for Unique, Critical or Sensitive Animal Habitat 
 
The DFG CNDDB, 2010 nine surrounding quadrangle search record the following sensitive 
habitat types, Northern Vernal Pool, and Wildflower Field.  The site does not contain any 
indications of these sensitive habitat types. 
 
• Riparian Vegetation control water temperature, regulate nutrient supply (biofilters), bank 
stabilization, rate of runoff, wildlife habitat (shelter and food), release of allochthonous material, 
release of woody debris which functions as habitat and slow nutrient release, and protection for 
aquatic organisms. Riparian vegetation is also a moderator of water temperature has a cascade 
effect in that it relates to oxygen availability.   
 
The project will not impact any riparian vegetation. 
 
• Seasonal Wetland generally denotes areas where the soil is seasonally saturated and/or 
inundated by fresh water for a significant portion of the wet season, and then seasonally dry during 
the dry season.  To be classified as “Wetland,” the duration of saturation and/or inundation must be 
long enough to cause the soils and vegetation to become altered and adapted to the wetland 
conditions.  Varying degrees of pooling or ponding, and saturation will produce different edaphic 
and vegetative responses.  These soil and vegetative clues, as well as hydrological features, are 
used to define the wetland type.  Seasonal Wetlands typically take the form of shallow depressions 
and swales that may be intermixed with a variety of upland habitat types.  Seasonal Wetlands fall 
under the jurisdiction of the U.S. Army Corps of Engineers.  There were no areas on the property, 
which showed a dominance of hydric vegetation, major change in hydric vegetation, evidence of 
ponding water for long period of time or natural depressions which hold water.   
 
The area downslope from Block K is a seasonal wetland supported by an upslope spring.  This area 
is outside of the THP/TCP and will be avoided. 
 
There were no areas which contained a dominance of hydric vegetation, hydric soils and evidence 
of hydrology within the project footprint. 
 
• “Waters of the State” drainages with a definable bed and bank that meet ACOE, and RWQCB 
definitions and or jurisdiction as “Waters of the State”. (See Appendix A)  Drainages on the 
project site would be considered “Waters of the state”.  These will be provided with setbacks and 
avoided. 
 
Spotted Owl Habitat means owl habitat or those areas with functional foraging habitat, 
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functional nesting habitat, and functional roosting habitat which support the owl's biological 
needs for breeding, sheltering, and feeding.  An area of habitat could have characteristics which 
support all of the functional needs for nesting, roosting, and foraging or a combination of those 
functions.  Because owls are known to occasionally inhabit less than optimal forest structure, 
local information can be used to justify the modification of functional habitat definitions.   
 
Fieldwork conducted by Pam Town identified one previously recorded location for the Northern 
Spotted Owl (NSO), within 1.3 miles of the project site.  See Attached NSO survey. 
 
Native Grassland There were no native grasslands present within the THP/TCP  
 
Three grassland assemblages exist within the County:  annual grassland, native grassland and 
serpentine (bunchgrass) grassland.  Of these assemblages, both native grassland and serpentine 
grassland are considered sensitive communities. 
 
Native grasslands dominated by a mixture of annual and perennial grasses, such as small fescue 
(Vulpia microstachys), purple needlegrass (Nasella pulchra), and nodding needlegrass (Nasella 
cernua), likely occurred in the County in most areas currently occupied by annual grassland 
(Heady 1988, Wester 1981). 
 
Native grassland is an herbaceous grassland community in which perennial grasses such as purple 
needlegrass or nodding needlegrass are dominant or co-dominant species (Holland 1986, Sawyer 
and Keeler-Wolf 1995).  In the County, native grassland generally occurs as patches within the 
larger annual grassland complex.  Accordingly, native grassland contains an abundance of 
nonnative annual grasses mixed with perennial grasses and forbs. 
 
Native grasses on the project site do not meet the definition of Native Grass Grassland and would 
not be considered a species with limited distribution or a sensitive natural plant communities for 
the following reasons: Lack of typical native grassland species and diversity. The grasses present 
are within an understory and not associated with historic grasslands,  
 
 
Bat Habitat The site does not contain any major natural roosting habitat for bat species (i.e. 
mines, caves).  Several bat species roost in holes in trees, loose bark, and within riparian 
vegetation.  Potential bat habitat occurs in a wide variety of forest and oak woodland habitats. 
 
D.3 Wildlife Corridors Present in Relation to the Proposed Activities 
 
Wildlife Corridors are natural areas interspersed within developed areas are important for animal 
movement, increasing genetic variation in plant and animal populations, reduction of population 
fluctuations, retention of predators of agricultural pests and for movement of wildlife and plant 
populations.  Wildlife corridors have been demonstrated to not only increase the range of 
vertebrates including avifauna between patches of habitat but also facilitate two key plant-animal 
interactions: pollination and seed dispersal.  Corridors and also preserve watershed connectivity.   
 
Corridor users can be grouped into two types: passage species and corridor dwellers.  The data 
from various studies indicate that wildlife corridors should be a minimum of 100ft feet wide to 
provide adequate movement for passage species and corridor dwellers in the landscape. 
 
There are no identifiable wildlife corridors through the property.  Small game trails an deer trails 
were observed on the project site and property.  No significant wildlife corridors will be impacted 
by the proposed project.  The project will not impact any migratory fish on or off site provided 
standard erosion control measures are implemented. 
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Deer fencing is proposed around the perimeter of the vineyard blocks (See Plate IV).  The 
proposed Deer fencing will surround the grassland area, drainages, and avoided wetland area.  
Deer fencing will restrict large and medium size mammals from entering the vineyard and 
habitats, wetland, and drainages within the fenced area.  This will not significantly disrupt 
wildlife movement as wildlife can move around the property.  Gates are proposed to allow large 
mammals to exit the fenced area if they should become trapped with in the fenced area.  

 
D.4 Raptor Nests, Wildlife Dens or Burrows 

 
No significant wildlife dens or burrows other than gophers were observed. 
 
We did not find any rookeries or nesting sites for wildlife on the proposed project site.  No raptor 
nests were identified during our survey.  We found no indications of nesting raptors on the site or 
in the near vicinity of the project sites.  We did not observe any nests, whitewash or nest 
droppings, perching or flying raptors in the area.  No bat nesting or roosting habitat was observed 
on the proposed project site.  The proposed project sites do not contain any major natural roosting 
habitat for bat species (i.e. mines, caves, riparian woodlands).  There are no other man-made 
structures that will be impacted by the proposed project that would contain roosting habitat i.e. 
bridges, barns, outbuildings. 
 
D.5 Justification for any Negative Occurrence Conclusions Reached 
 
The flora and fauna of the site is typical for disturbed regenerating woodlands.  We found no 
evidence that would indicate that the proposed project would impact any of the special-status 
species known for the region.  The CNDDB records the Napa False Indigo, Cobb Mountain Lupine 
and Loch Lomond button –celery near the property.  These are distinctive plants that can be 
identified in their vegetative condition (we found no evidence for the presence of these species or 
habitat which would support these species. 
 
No special-status species known for the Quadrangle, surrounding Quadrangles or the region were 
identified on the project site nor did the project sites contain vegetation associates, habitat or 
edaphic conditions which would support special-status species.  Onsite field surveys by Kjeldsen 
Biological Consulting and the site history reasonably preclude presence of any special-status 
species on the project site. 
 
D.6 Unique Species that are Exclusive, Rare or Atypical for the Area 
 
The proposed project site does not contain any Unique Species that are Exclusive, Rare or Atypical 
for the Area. 
 
D.7 Unique or Limited Wildlife Habitats Present 
 
There were no unique habitats associated with the proposed project.  The site does not contain any 
major natural roosting habitat for bat species i.e. mines, caves, riparian woodlands.  There are no 
other man-made structures that will be impacted by the proposed project that would contain 
roosting habitat. (i.e. bridges, barns, outbuildings.) 
 
D.8  Endemic Populations 
 
There were no endemic populations of animals on the project site.  There is no reason to expect 
any endemic species as indicated by the habitat and the species observed. 
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E ASSESSMENTS OF POTENTIAL IMPACTS   
 
The sections below address potential biological impacts of the project. 
 
E.1 Distribution of Special-status Species Related to Proposed Activities 

 
A map from the DFG CNDDB, 2010 records of special-status species in the vicinity of the project 
is shown on Plate II.  The following species are addressed based on their sensitivity to habitat loss 
and in U.S. Fish and Wildlife species list for the Quadrangle that are not in the CNDDB.   
 
Rana draytonii (California Red-legged Frog) The California red-legged frog inhabits permanent 
or nearly permanent water sources (quiet streams, marshes, and reservoirs). They are highly 
aquatic and prefer shorelines with extensive vegetation.  There are no known occurrences for the 
California Red-legged Frog within five miles.  There is no potential habitat associated with the 
proposed conversion area.  The shallow ephemeral drainage channel on the property provides poor 
habitat for this species.  
 
Foothill Yellow-Legged Frog (Rana boylii): Foothill yellow-legged frogs are found in or near 
rocky streams with riffles and sunny banks in a variety of habitats from sea level to approximately 
6,300 feet elevation. Yellow-legged frogs require shorelines with dense, overhanging vegetation 
such as willow trees.  Drainages on the property do not contain suitable habitat for Foothill yellow-
legged frogs. 
 
Hoary bat (Lasiurus cinereus): Hoary bats roost in dense foliage of medium to large sized trees.  
They prefer open habitats with access to trees for cover and open areas or habitat edges for 
feeding.  The conversion area does not contain much dead standing wood or sloughing bark or 
suitable for this species.  No roosts or evidence of their presence was observed within the proposed 
project site.  
 
Pallid Bat (Antrozous pallidus): The Pallid Bat occupies a wide variety of habitats, such as 
grasslands, shrublands, and forested areas of oak and pine, but prefer rocky outcrops with desert 
scrub.  The pallid bat roosts in caves, mines, crevices, and occasionally in hollow trees or 
buildings.  They forage over open country. There is potential marginal habitat in the form of 
cabins, barns, and other structures on the property.  No roosts or evidence of their presence was 
observed within the proposed project area or within the assessment area during the field survey.  
 
Townsend’s Big-Eared Bat (Corynorhinus townsendii): Townsend’s big-eared bats are more 
abundant in mesic habitats such as riparian woodland. They require caves, mines, tunnels, bridges, 
or other man-made structures for roosting. There is potential marginal habitat in the form of 
cabins, barns, and other structures within the assessment area.  No roosts or evidence of their 
presence was observed within the proposed project area or within the assessment area during this 
field survey.  
 
Sharp-shinned hawk (Accipiter striatus): This species prefers riparian habitats and requires north-
facing slopes with plucking perches.  It often forages in openings at woodland edges.  This species 
is unlikely to nest on the property.  Sharp-shinned hawks or nests were not observed within or 
adjacent to the proposed project area.  
 
American Peregrine Falcon (Falco peregrinus anatum): Peregrine falcons require protected cliffs 
and ledges for cover.  Peregrines often breed near wetlands, lakes, rivers, or other water on high 
cliffs, banks, dunes or mounds (Zeiner et al. 1990a); however, they will nest on human-made 
structures and will occasionally use snag cavities or old nests of other raptors. Suitable habitat in 
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the form of rock outcrops or cliffs over 70’ high do not exist on the property.  Peregrine falcons 
were not observed during this field survey within the project area. 
 
Northern Spotted Owl (Strix occidentalis caurina): Northern spotted owls require mature forest 
patches with permanent water and suitable nesting trees and snags (Zeiner et al. 1990a).  Northern 
spotted owls use dense, old-growth forests, or mid- to late- seral stage forests, with a multi-layered 
canopy for breeding (Remsen 1978).  Mixed conifer, redwood, and Douglas-fir habitats are 
required for nesting and roosting.  Results from NSO survey are;”The recorded NSO activity 
center is farther than 1000-ft from the THP boundary; No seasonal restrictions apply; There is 
greater than 500 acres of suitable northern spotted owl habitat within 0.7 miles; and there is greater 
than 1,336 acres of suitable NSO habitat within 1.3 miles of NAP007 post harvest.” 
 
Our fieldwork did not find any special-status animal species that are known for the Quadrangle 
surrounding Quadrangles or for the region that would be impacted by the proposed project.  The 
present conditions of the project site are such that there is little reason to expect the occurrence of 
any special-status animal species within the footprint of the project.  
 
E.2 Special-status Species Likely to Utilize the Site/be Present 

 
It is unlikely that the proposed project will impact any special-status species known for the region.  
The project site topography, hydrology, historic use, location and vegetation associates preclude the 
likely presence of any of the special-status species known for the region on the project site.   
 
Results from NSO survey 
 
E.3 Effects of the Project on Special-status Species  

 
There is no reason to expect any significant effects from the proposed project on any of the special-
status species known for the area if recommended mitigations measures are followed. The proposed 
project will not significantly reduce habitat for special-status species. 
 
E.4 Cumulative Effect on Wildlife Populations 
 
No significant cumulative impacts to wildlife populations are expected by the proposed project.  
The loss of habitat on the project site is less than significant.  Properties surrounding the proposed 
project site do not have deer fencing and do not restrict wildlife movement. 
 
There are no potential significant impacts to migratory corridors or wildlife nursery sites associated 
with the proposed project.   The potential biological impacts of the project include the incremental 
loss of natural habitat.  The impact to local wildlife will be undetectable on a regional scale. 
 
A potential impact is the movement of silt, dust and the creation of noise during site construction.  
The project could cumulatively lead to restricting wildlife movement if surrounding properties are 
fence, further restricting wildlife through the area. 
 
E.5 Potential Habitat Fragmentation, Species Exclusion, Isolation, and 

Changes in Species Composition 
 
The proposed change in land use will result in less than significant changes in avifauna and rodent 
utilization in the area.  The change in land use will incrementally contribute to habitat 
fragmentation.  The project site is adjacent to an existing vineyard, which has deer fencing.  Three 
sides of the property and project site are open to woodlands on adjacent properties.  The proposed 
project will not lead to significant impacts to habitat fragmentation in the region, significant species 
exclusion, or significant change in species composition in the region. 
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E.6 Tree Removal 
 
The project will result in the removal of oaks and conifers and loss of wildlife foraging habitat.  
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F. MITIGATION RECOMMENDATIONS     
 
Standard construction practices as per Napa County Erosion Control requirements must be 
implemented to protect off-site movement of sediment and dust during and post construction.  
 
Mitigation measures during project clearing should include construction fencing to prevent any 
equipment movement into the wetlands and drainages. 
 
The site has potential for raptor nesting.  No raptor nests were observed.  Typical nesting season for 
raptors is (March 1 through July 31).  Any development of the site between the dates of March 1 
through July 31 will require a pre-construction raptor survey.  A qualified wildlife biologist should 
conduct pre-construction surveys of all potential nesting habitat for birds within 500 feet of 
earthmoving activities.  Surveys for nesting birds should be conducted within 14 days prior to tree 
removal and or ground breaking on the project site.  If active bird nests are found during 
preconstruction surveys, a 500-foot no-disturbance buffer will be created around active raptor nests 
during the breeding season or until it is determined that all young have fledged.  
 
Preconstruction surveys for bats should be conducted two to three days prior to tree removal.  If bats 
are discovered during the surveys then a buffer of 100 to 150 feet should be established.  Optimal 
time to remove trees is September 15 to October 15 and February 15 to April 1.  Pre-construction 
surveys should also focus on habitat adjacent to the proposed project. 
 
F.1 State Federal Permit Mitigation Considerations 

 
A DFG 1600 permit may be required for the proposed crossing between vineyard blocks.  
Consultation with DFG should be initiated prior to the construction of crossings on the property. 
 
F.2 Local Permit Mitigation Considerations 
 
During development of the site best management and standard construction practices must be used.  
All Napa County set backs must be followed in the development of the project.  
 
Equipment movement and site clearing must be limited to the project footprint.  Erosion control 
measures during construction must be implemented. 
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G. SUMMARY           
 
This study is provided as background material necessary for the assessment of the proposed project 
on local Biological Resources.  
 
No special-status species known for the Quadrangle, surrounding Quadrangles or the region were 
identified on the project site nor did the project sites contain vegetation associates, habitat or edaphic 
conditions which would support special-status species.  This project does not pose any significant 
threat to special-status species of the region. 
 
The project will not interfere or significantly impact any wildlife corridors.  There are no significant 
biological resources associated with the project footprint.  No significant wildlife dens, nests or 
burrows were observed.  The site does not contain any significant natural roosting habitat for bats or 
raptors. 
 
There were no unique, or sensitive habitats identified within the proposed footprint or project.  No 
vernal pools, wetlands, or jurisdictional tributaries to Waters of the US were present or associated 
directly with the project footprint.   
 
It is concluded that further seasonal biological studies are unwarranted. 
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Plate III. Aerial Photo      ¯
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Plate IV. Vegetation Map     ¯
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Plate V. Proposed Deer Fencing       ¯Page 6.38 Appendix F



Plate VI.  Jasud Vineyard ECP Map NVVE      ¯
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APPENDIX A 
 

Definitions  
 
Best Management Practices.  Best management practices represent the construction or agricultural 

practices that are consistent with regulatory laws or industry standards which are prudent and 
consistent with site conditions. 

 
Confidence Interval.  The California Department of Fish and Game (DFG) California Natural 

Diversity Data Base (CNDDB) uses map polygon projections for indicating potential for 
occurrence of special-status plant populations around a recorded occurrence. 

 
Critical Habitat.  Critical habitat is by definition a designated by U.S. Fish and Wildlife Service as 

essential for the existence of a particular population of species.  The U.S. Fish and Wildlife Service 
designates critical habitat for special-status species as an area or region within which a species may 
be found.  "Critical habitat" is defined as areas essential for the "conservation" of the species in 
question.  

 
Habitat Fragmentation.  The issue of habitat fragmentation is of concern locally, nationally, and 

globally.  The term habitat fragmentation refers to the loss of connections within the biosphere 
such that the movement, genetic exchange, and dispersal of native populations is restricted or 
prevented.  Anthropogenic habitat fragmentation can be the result of a road construction, logging, 
agriculture, or urban growth.  The practice of retaining or planning for "Corridors" is an attempt to 
address this issue.  Corridors that allow movement of wildlife through and around a site include 
stream and riparian areas and also areas that connect two or more sites of critical wildlife habitat. 

 
Habitat Types.  Habitat types are used by DFG to categorize elements of nature associated with the 

physical and biological conditions in an area.  These are of particular importance for the wildlife 
they support, and they are important as indicators of the potential for special-status species. 

 
Riparian Corridor.  Riparian corridors can be defined as the stream channel between the low-water 

and high-water marks plus the terrestrial landscape above the high water-mark (where vegetation 
may be influenced by elevated water tables or extreme flooding and by the ability of the soils to 
hold water; Naiman, et. al. 1993). 

 
Riparian Corridor or Riparian Ecosystem.  Riparian ecosystems occupy the ecotone between 

upland and lotic aquatic realms.  Riparian corridors can be defined as the stream channel between 
the low- and high-water marks plus the terrestrial landscape above the high water-mark (where 
vegetation may be influenced by elevated water tables or extreme flooding and by the ability of the 
soils to hold water; Naiman, et. al. 1993). 

 
Ruderal Habitat.  Ruderal habitat is characterized by disturbance and the establishment and 

dominance of non-native introduced weed species.  Ruderal plant communities are a function of or 
result of agricultural or logging practices.  This habitat is typically found along graded roads, 
erosional surfaces or sites influenced by agricultural animal populations. 

 
Special-status Species.  Special-status organisms are plants or animals that have been designated by 

Federal or State agencies as rare, endangered, or threatened.  We have also included plant species 
listed by the CNPS as “target organisms.” The target species for the Quadrangle are discussed 
below.  Section 15380 of the California Environmental Quality Act [CEQA (September, 1983)] 
has a discussion regarding non-listed (State) taxa.  This section states that a plant (or animal) must 
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be treated as Rare or Endangered even if it is not officially listed as such.  If a person (or 
organization provides information showing that a taxa meets the State’s definitions and criteria, 
then the taxa should be treated as such. 

 
Streams.  The DFG definition of stream is a body of water that flows at least periodically or 

intermittently through a bed or channel having banks and supports wildlife, fish, or other aquatic 
life.  This includes watercourses having a surface or subsurface flow that support or have 
supported riparian vegetation. DFG’s jurisdiction within altered or artificial waterways is based on 
the value of those waterways to fish and wildlife. 

 
Target organisms.  Special-status species that are listed by: the California Department of Fish and 

recorded in the Natural Diversity Data Base for the Quadrangle and surrounding Quadrangles of 
the project site; the California Native Plant Society for the habitat present on the project site 
Quadrangle and surrounding Quadrangles; Federal Endangered and Threatened Species that Occur 
in the U.S.G.S. 7 1/2 Minute Quadrangle; our experience with the local flora and fauna; any 
species identified by local individuals that are considered to be rare in the region; and DFG Five 
Mile radius CNDDB, 2010 Rarefind 3 search (See Plate II). 

 
Wetlands.  Wetlands are defined as those areas that are inundated or saturated by surface water or 

groundwater at a frequency and duration sufficient to support, and under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Many 
surface waters and wetlands in California meet the criteria for waters of the United States, 
including intermittent streams and seasonal lakes and wetlands. 

 
Waters of the U.S.  The term "Waters of the United States" refers to all waters which are currently 

used, or were used in the past, or may be susceptible to use in interstate or foreign commerce, 
including all waters which are subject to the ebb and flow of the tide; all interstate waters, 
including interstate wetlands; all other waters such as interstate lakes, rivers, streams (including 
intermittent streams), mud flats, sand flats, wetlands, sloughs, prairie potholes, wet meadows, 
playa lakes, or natural ponds; the use degradation or destruction of which could affect interstate 
or foreign commerce including any such waters [among which include], all impediments of 
waters otherwise defined as waters of the United States under this definition. 

 
Waters of the State.  The term "Waters of the State" Section 13050 (e) of the California Water 

Code defines “waters of the State as “ any surface water or groundwater, including saline waters, 
within the boundaries of the state.” 

 
Vernal Pools.  Vernal pools are a type of seasonal wetland distinct for California and the western US.  

Typically they are associated with seasonal rainfall or “Mediterranean climate” and have a distinct 
flora and fauna, an impermeable or slowly permeable substrate and contain standing water for a 
portion of the year.  They are characterized by a variable aquatic and dry regime with standing 
water during the spring plant growth regime.  They have a high degree of endemism of flora and 
fauna.   

 
Federal Regulations   
 
Federal Endangered Species Act Pursuant to the federal Endangered Species Act (ESA), the U.S. 

Fish and Wildlife Service (FWS) and the National Oceanic and Atmospheric Administration 
(NOAA), have authority over projects that may affect the continued existence of a species that is 
federally listed as threatened or endangered. Section 9 of ESA prohibits the take of a federally 
listed species; take is defined, in part, as killing, harming, or harassment and includes habitat 
modification or degradation where it actually results in death or injury to wildlife by significantly 
impairing essential behavioral patterns including breeding, feeding, or sheltering. 
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Section 404 of the Clean Water Act  Section 404 of the Clean Water Act establishes a requirement to 

obtain a permit before any activity that involves any discharge of dredged or fill material into  
“waters of the United States,” including wetlands. Waters of the United States include navigable 
waters of the United States, interstate waters, all other waters where the use or degradation or 
destruction of the waters could affect interstate or foreign commerce, tributaries to any of these 
waters, and wetlands that meet any of these criteria or that are adjacent to any of these waters or 
their tributaries.   

 
Army Corps of Engineers (ACOE) regulates and issues 404 permits for activities that involve the 
discharge of dredged or fill materials into waters of the United States.  A Water Quality 
Certification 401 permit must also be obtain from the appropriate state agency stating that the fill 
is consistent with the state’s water quality standards and criteria. In California, the authority to 
grant water quality certification is delegated by the State Water Board to the nine Regional Water 
Quality Control Boards (RWQCBs). 
 

State Regulations   
 
California Endangered Species Act  Pursuant to the California Endangered Species Act (CESA) and 

Section 2081 of the Fish and Game Code, a permit from Department of Fish and Game (DFG) is 
required for projects that could result in the take of a state listed threatened or endangered species. 
Under CESA, “take” is defined as an activity that would directly or indirectly kill an individual of 
a species, but the definition does not include “harm” or “harass,” as the ESA does. As a result, the 
threshold for a take under CESA is higher than that under the ESA. 

 
California Fish and Game Code Section 1600 – Lake and Streambed Alteration Permit.  All 

diversions, obstructions, or changes to the natural flow or bed, channel, or bank of any river, 
stream, or lake in California that supports wildlife resources are subject to regulation by DFG 
pursuant to Section 1600 of the California Fish and Game Code. Section 1600 states that it is 
unlawful for any person, government agency, state, local, or any public utility to substantially 
divert or obstruct the natural flow or substantially change the bed, channel, or bank of any river, 
stream, or lake or deposit or dispose of waste, debris, or other material containing crumbled, 
flaked, or ground pavement where it may pass into any river, stream, or lake without first notifying 
DFG of such activity.  

 
Porter-Cologne Water Quality Control Act Under the Porter-Cologne Water Quality Control Act, 

“waters of the state” fall under the jurisdiction of the RWQCB. Under the act, the RWQCB must 
prepare and periodically update water quality control basin plans.  Each basin plan sets forth water 
quality standards for surface water and groundwater, as well as actions to control non-point and 
point sources of pollution to achieve and maintain these standards.  Projects that affect wetlands or 
waters must meet waste discharge requirements of the RWQCB, which may be issued in addition 
to a water quality certification or waiver under Section 401 of the Clean Water Act. 

 
Napa County Ordinances, Conservation Regulations, and other Programs 1.1 Napa County 
Conservation Regulations (Chapter 18.108)  
 
Napa County Code 18.108 includes conservation regulations such as requirements for standard 
erosion control measures, provisions for intermittent or perennial streams, and requirements for use 
of erosion hazard areas.  This section of the code also defines streams and provides setbacks for 
grading and land clearing for agricultural development.  
  
The general purpose of the Conservation Regulations is to ensure the continued long-term viability 
of county agricultural resources by protecting county lands from excessive soil loss (i.e., surface 
erosion, soil particle detachment and movement) which if unprotected could threaten local water 
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quality and quantity and lead ultimately to loss of economic productivity (18.108.010) and possible 
decreased water quality in receiving waters.  
 
Napa County Code   
The following pertains to stream setbacks and tree and riparian vegetation protection provisions 
excerpted from Napa County Zoning Code, namely the Conservation Regulations, Chapter 18.108.  
Section 18.108.100 – Erosion Hazard Areas; Vegetation Preservation and Management   
 
Napa County Code 18.108.100 may require the following conditions when granting a discretionary 
permit for activities on slopes greater than 5 percent:  
  
• Existing vegetation shall be preserved to the maximum extent feasible. Vegetation shall not be 
 removed if necessary for erosion control or preservation of habitat for threatened or 
 endangered species.  
  
• An approved erosion control plan (ECPA) permit or grading permit is required for the grading
 associated with the removal of trees or tree stands measuring six inches in diameter (dbh) 
 or larger.  Replacement of removed protected trees located outside of the approved project 
 boundary may be required.  Trees to be avoided by project activities shall be protected 
 through fencing or other methods during construction.  
 
 
 
Section 18.108.025 – General Provisions, Intermittent/Perennial Streams  
 
This section of the County code establishes stream setbacks for earthmoving activities and grading 
for all new developments, including agricultural and residential developments, and for replanting of 
existing vineyards when replanting occurs outside of the existing vineyard footprint and when the 
project would require a grading permit pursuant to the California Building Code. Under Section 
18.108.030 a stream means any of the following:  
 
• A watercourse designated by a solid line or dash and three dots symbol on the largest scale of  the 
United States Geological Survey maps most recently published, or any replacement to  that 
symbol.  
• Any watercourse which has a well-defined channel with a depth greater than 4 feet and banks 
 steeper than 3:1 (horizontal to vertical bank ratio) and contains hydrophilic (i.e. water 
 adapted) vegetation, riparian vegetation or woody vegetation including tree species.  
• Those watercourses listed in Resolution No. 94-16 and incorporated herein by reference.  
 
Setbacks included in the Code range from 35 to 150 feet and are dependent on the slope of the 
terrain parallel to the top of bank of the stream, with wider setbacks required on steeper slopes. 
Where the outboard dripline of upper canopy vegetation is located outside the setback required by 
the slope steepness, the setback will extend to the outboard dripline. Re-vegetation of portions of the 
streamside setbacks may be required as a part of an erosion control plan.  
 
Section 18.108.027 – Sensitive Domestic Water Supply Drainages  
 
This section of the County code requires the maintenance/preservation of 60% tree canopy cover and 
40% of shrubby and herbaceous cover present as of 1993 as part of land uses involving ground 
disturbance in sensitive domestic water supply drainages.  
 
Ground-disturbing activities in the County’s Domestic Water Supply Drainages are only allowed to 
take place during the dry season, between April 1 and September 1 of each year. Installation of 
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winterization measures may take place during other times of the year, but must be in place by 
September 15 of any given year.  
 
Napa County’s Domestic Water Supply Drainages include the entire watershed areas associated with 
the following reservoirs (not sure where these acreages came from, revised acreages are from most 
recent GIS drainage layer):  
  
 • Kimball Reservoir Drainage   
 • Rector Reservoir Drainage   
 • Milliken Reservoir Drainage   
 • Bell Canyon Reservoir Drainage   
 • Lake Hennessey Drainage including Friesen Lakes   
 • Lake Curry Drainage   
 • Lake Madigan Drainage 
 
In these Sensitive Domestic Water Supply Drainages concentration of runoff will, wherever feasible, 
be avoided. Those drainage facilities and outfalls that unavoidably must be installed are required to 
be sized and designed to handle the runoff from a one-hundred-year storm event without failure or 
unintentional bypassing. If a project will increase delivery of sediment or other pollutants from a 
drainage into a public water supply (reservoir) by more than 1% on an individual project basis or by 
more than 10% on a cumulative basis, the project will not be approved until a public hearing on the 
matter has been held and a use permit has been issued. A geotechnical report specifying the depth 
and nature of the soils and bedrock present and the stability of the area potentially affected by the 
project or project runoff is required for any project located in a Sensitive Domestic Water Supply 
Drainage.  
  
Section 18.108.070 – Erosion Hazard Areas–Use Requirements  
 
This section of the code stipulates that uses permitted within erosion hazard areas, those portions of 
land having slopes over five percent (5%), must include temporary and/or permanent erosion control 
measures in conformance with the County’s National Pollution Discharge Elimination System 
(NPDES) General Permit on file with the state (i.e., a suite of Best Management Practices to 
eliminate, control and or minimize sediment/soil particle detachment and transport). The section 
further requires erosion control plan approval for agricultural earthmoving activity on lands having 
slopes greater than 5%, and establishes grading deadlines (i.e., a winter shutdown period).  
  
Additionally, this section, together with Chapter 18.108.100, limits the removal of vegetation in 
erosion hazard areas to only that necessary to accommodate the proposed project, sets conditions for 
the preservation and/or replacement of trees in excess of six inches in diameter, and requires projects 
to have no adverse affect on sensitive, rare, threatened of endangered plants or animal or their 
habitats as designated by state or federal agencies with jurisdiction, and mapped on the County’s 
environmental sensitivity maps.  
  
Section 18.108.075 – Requirements for Structural Erosion Control Measures  
 
This section establishes erosion control requirements for structural developments (anything built or 
constructed on, above, or below the surface of the land), and requires the submission of Evidence of 
Erosion Control Measures, and the incorporation of such measures in all applicable building, 
grading, septic, or other required plans or plot plans submitted for County approval. This section of 
the County Code is carried out through the NPDES program administered through the Napa County 
Department of Public Works.  
  
Section 18.108.135 – Oversight and Operation Requirements  
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Maintenance and monitoring is a requirement of any erosion control plan and is the ultimate 
responsibility of the property owner. Section 18.108.135 requires that maintenance and monitoring 
be implemented for any erosion control plan and includes the following components:  
  
• Implementation of the ECP measures must be overseen by the preparer of the ECP. 
  
• The property owner must provide weekly inspections of the control measures between October 1st 
and April 1st of each year, as well as during rainfall events, to assure the measures are installed 
properly and are effective in controlling offsite sediment transport, and to implement whatever 
actions are needed to keep them functioning properly.  
  
• The property owner must implement a permanent, on-going self-monitoring program of the 
groundcover conditions and erosion control facility operations.  The groundcover monitoring shall 
conform to the NRCS standards for determining rangeland conditions.  
  
• The property owner must submit to the County an Annual Erosion Control Plan Operation Status 
Report that specifies the groundcover conditions and how the erosion control measures are 
operating.  The report shall specify the proposed management and cultural measures to be used the 
following year to return or maintain the ground cover in optimal condition and any other remedial 
actions necessary to restore the disturbed areas in such a manner to minimize erosion and resultant 
sedimentation.  
  
Specific actions are required under Napa County Code 18.108.135 in the event of existing or 
pending erosion control measure failures. These actions include:  
  
• Issuance of notification to the County;  
• Implementation of temporary measures to stabilize the situation;  
• Modification of the temporary measures, if necessary, within 24-hours of receipt of  
 County comment on the adequacy of temporary measures;  
• Submit an engineered plan for measures needed to permanently correct the problem  
 within 96 hours of the discovery;  
• Submit a plan for clean-up of the damage done with and engineer’s estimate of the cost of  
 cleanup;  
• Submit, if necessary, a modified plan and cost estimate for the problem within 48 hours  
 of receipt of County comments on the adequacy of the plan;  
• Pay the County the cost of review within 48 hours of request;  
• Post a security in the amount of 100 percent of the total cost to correct the problem and  
 cleanup the damage;  
• Insure the final correction and cleanup plans are implemented within 96 hours of its  
 approval.  
 
Finally, to assure the erosion control measures are adequately in place, the County may perform 
annual inspections of the project site, after the first major storm event of each winter and until the 
project has been completed and stable for three years.  During these inspections, County staff may 
require that remedial actions be implemented where non-functioning or ineffective measures are 
identified. Additionally, once the project has been deemed complete, random site inspections by 
County staff may also occur with the same consequences.  

 
 

 

Page 6.45 Appendix F



 
APPENDIX B 

 
California Department of Fish and Game Rare Find Three 

Special-status species for the Quadrangle and Surrounding Quadrangles 
 

U.S. Fish and Wildlife Calistoga Quadrangle list 
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Inventory of Rare
and Endangered
Plants
v7-10d 11-02-10

Status: search results - Thu, Nov. 18, 2010 15:10 c

Your Quad Selection: Calistoga (517D) 3812255, Kenwood (501A) 3812245, Santa Rosa
(501B) 3812246, Aetna Springs (516B) 3812264, St. Helena (516C) 3812254, Rutherford (500B)
3812244, Detert Reservoir (517A) 3812265, Mount St. Helena (517B) 3812266, Mark West
Springs (517C) 3812256

scientific common family CNPS

Allium peninsulare var.

franciscanum
Franciscan onion Liliaceae

List
1B.2

Alopecurus aequalis var.

sonomensis
Sonoma alopecurus Poaceae

List
1B.1

Amorpha californica var.

napensis
Napa false indigo Fabaceae

List
1B.2

Amsinckia lunaris
bent-flowered
fiddleneck

Boraginaceae
List
1B.2

Anomobryum julaceum slender silver moss Bryaceae
List
2.2

Arctostaphylos
canescens ssp.

sonomensis

Sonoma canescent
manzanita

Ericaceae
List
1B.2

Arctostaphylos
manzanita ssp. elegans Konocti manzanita Ericaceae

List
1B.3

Arctostaphylos
stanfordiana ssp.

decumbens

Rincon Ridge
manzanita

Ericaceae
List
1B.1

Astragalus claranus
Clara Hunt's milk-
vetch

Fabaceae
List
1B.1

Astragalus rattanii var.

jepsonianus
Jepson's milk-vetch Fabaceae

List
1B.2
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Balsamorhiza macrolepis

var. macrolepis
big-scale balsamroot Asteraceae

List
1B.2

Blennosperma bakeri Sonoma sunshine Asteraceae
List
1B.1

Brodiaea californica var.

leptandra

narrow-anthered
California brodiaea

Liliaceae
List
1B.2

Carex albida Sonoma white sedge Cyperaceae
List
1B.1

Ceanothus confusus
Rincon Ridge
ceanothus

Rhamnaceae
List
1B.1

Ceanothus divergens Calistoga ceanothus Rhamnaceae
List
1B.2

Ceanothus purpureus
holly-leaved
ceanothus

Rhamnaceae
List
1B.2

Ceanothus sonomensis
Sonoma ceanothus Rhamnaceae

List
1B.2

Centromadia parryi ssp.

parryi
pappose tarplant Asteraceae

List
1B.2

Cryptantha clevelandii
var. dissita

serpentine cryptantha Boraginaceae
List
1B.1

Downingia pusilla dwarf downingia Campanulaceae
List
2.2

Erigeron biolettii streamside daisy Asteraceae List 3

Erigeron greenei
Greene's narrow-
leaved daisy

Asteraceae
List
1B.2

Eriogonum nervulosum Snow Mountain
buckwheat

Polygonaceae
List
1B.2

Eryngium constancei
Loch Lomond button-
celery

Apiaceae
List
1B.1

Eryngium pinnatisectum Tuolumne button-
celery

Apiaceae
List
1B.2
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Fritillaria liliacea fragrant fritillary Liliaceae
List
1B.2

Fritillaria pluriflora adobe-lily Liliaceae
List
1B.2

Harmonia hallii Hall's harmonia Asteraceae
List
1B.2

Hemizonia congesta ssp.

congesta

pale yellow hayfield
tarplant

Asteraceae
List
1B.2

Hesperolinon
bicarpellatum

two-carpellate
western flax

Linaceae
List
1B.2

Hesperolinon

serpentinum
Napa western flax Linaceae

List
1B.1

Juncus luciensis
Santa Lucia dwarf
rush

Juncaceae
List
1B.2

Lasthenia burkei Burke's goldfields Asteraceae
List
1B.1

Lasthenia conjugens
Contra Costa
goldfields

Asteraceae
List
1B.1

Layia septentrionalis Colusa layia Asteraceae
List
1B.2

Leptosiphon jepsonii Jepson's leptosiphon Polemoniaceae
List
1B.2

Lessingia hololeuca
woolly-headed
lessingia

Asteraceae List 3

Limnanthes vinculans
Sebastopol
meadowfoam

Limnanthaceae
List
1B.1

Lupinus sericatus
Cobb Mountain
lupine

Fabaceae
List
1B.2

Micropus amphibolus
Mt. Diablo
cottonweed

Asteraceae
List
3.2

Microseris paludosa marsh microseris Asteraceae List
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1B.2

Navarretia leucocephala

ssp. bakeri
Baker's navarretia Polemoniaceae

List
1B.1

Navarretia leucocephala

ssp. plieantha

many-flowered
navarretia

Polemoniaceae
List
1B.2

Navarretia myersii ssp.
deminuta

small pincushion
navarretia

Polemoniaceae
List
1B.1

Navarretia rosulata
Marin County
navarretia

Polemoniaceae
List
1B.2

Penstemon newberryi

var. sonomensis
Sonoma beardtongue Scrophulariaceae

List
1B.3

Plagiobothrys strictus
Calistoga popcorn-
flower

Boraginaceae
List
1B.1

Poa napensis Napa blue grass Poaceae
List
1B.1

Sidalcea hickmanii ssp.
napensis

Napa checkerbloom Malvaceae
List
1B.1

Sidalcea oregana ssp.
hydrophila

marsh checkerbloom Malvaceae
List
1B.2

Sidalcea oregana ssp.

valida

Kenwood Marsh
checkerbloom

Malvaceae
List
1B.1

Streptanthus

batrachopus

Tamalpais jewel-
flower

Brassicaceae
List
1B.3

Streptanthus brachiatus
ssp. brachiatus

Socrates Mine jewel-
flower

Brassicaceae
List
1B.2

Streptanthus brachiatus

ssp. hoffmanii
Freed's jewel-flower Brassicaceae

List
1B.2

Streptanthus breweri var.

hesperidis
green jewel-flower Brassicaceae

List
1B.2

Streptanthus morrisonii

ssp. elatus

Three Peaks jewel-
flower

Brassicaceae
List
1B.2

Page 6.50 Appendix F



Streptanthus morrisonii
ssp. kruckebergii

Kruckeberg's jewel-
flower

Brassicaceae
List
1B.2

Streptanthus vernalis early jewel-flower Brassicaceae
List
1B.2

Stuckenia filiformis
slender-leaved
pondweed

Potamogetonaceae
List
2.2

Trichostema ruygtii Napa bluecurls Lamiaceae
List
1B.2

Trifolium amoenum two-fork clover Fabaceae
List
1B.1

Trifolium hydrophilum saline clover Fabaceae
List
1B.2

Triquetrella californica
coastal triquetrella Pottiaceae

List
1B.2

Viburnum ellipticum oval-leaved viburnum Adoxaceae
List
2.3
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State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database

California Department of Fish and Game

Selected Elements by Scientific Name - Calistoga Quadrangle and Surrounding Quadrangles

CDFG or
CNPS

Accipiter striatus
sharp-shinned hawk

ABNKC12020 S3G51

SCAgelaius tricolor
tricolored blackbird

ABPBXB0020 S2G2G32

1B.2Allium peninsulare var. franciscanum
Franciscan onion

PMLIL021R1 S2.2G5T23

1B.1EndangeredAlopecurus aequalis var. sonomensis
Sonoma alopecurus

PMPOA07012 S1.1G5T1Q4

SCThreatenedThreatenedAmbystoma californiense
California tiger salamander

AAAAA01180 S2S3G2G35

1B.2Amorpha californica var. napensis
Napa false indigo

PDFAB08012 S2.2G4T26

1B.2Amsinckia lunaris
bent-flowered fiddleneck

PDBOR01070 S2.2G27

Andrena blennospermatis
Blennosperma vernal pool andrenid bee

IIHYM35030 S2G28

2.2Anomobryum julaceum
slender silver moss

NBMUS80010 S2G4G59

SCAntrozous pallidus
pallid bat

AMACC10010 S3G510

1B.2Arctostaphylos canescens ssp. sonomensis
Sonoma canescent manzanita

PDERI04066 S2.1G3G4T211

1B.3Arctostaphylos manzanita ssp. elegans
Konocti manzanita

PDERI04271 S2.3G5T212

1B.1Arctostaphylos stanfordiana ssp. decumbens
Rincon Ridge manzanita

PDERI041G4 S1.1G3T113

1B.1ThreatenedEndangeredAstragalus claranus
Clara Hunt's milk-vetch

PDFAB0F240 S1.1G114

1B.2Astragalus rattanii var. jepsonianus
Jepson's milk-vetch

PDFAB0F7E1 S2.2G4T215

1B.2Balsamorhiza macrolepis var. macrolepis
big-scale balsamroot

PDAST11061 S2G3G4T216

1B.1EndangeredEndangeredBlennosperma bakeri
Sonoma sunshine

PDAST1A010 S1.2G117

1B.2Brodiaea californica var. leptandra
narrow-anthered California brodiaea

PMLIL0C022 S2S3.2G4?T2T318

4.2Calystegia collina ssp. oxyphylla
Mt. Saint Helena morning-glory

PDCON04032 S3.2G4T319

1B.1EndangeredEndangeredCarex albida
white sedge

PMCYP030D0 S1.1G120

1B.1Ceanothus confusus
Rincon Ridge ceanothus

PDRHA04220 S2.2G221

1B.2Ceanothus divergens
Calistoga ceanothus

PDRHA04240 S2.2G222

1B.2Ceanothus purpureus
holly-leaved ceanothus

PDRHA04160 S2.2G223
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State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database

California Department of Fish and Game

Selected Elements by Scientific Name - Calistoga Quadrangle and Surrounding Quadrangles

CDFG or
CNPS

1B.2Ceanothus sonomensis
Sonoma ceanothus

PDRHA04420 S2.2G224

1B.2Centromadia parryi ssp. parryi
pappose tarplant

PDAST4R0P2 S2.2G4T225

Coastal and Valley Freshwater Marsh CTT52410CA S2.1G326

SCCorynorhinus townsendii
Townsend's big-eared bat

AMACC08010 S2S3G427

1B.1Cryptantha clevelandii var. dissita
serpentine cryptantha

PDBOR0A0H2 S1.1G5T128

SCCypseloides niger
black swift

ABNUA01010 S2G429

2.2Downingia pusilla
dwarf downingia

PDCAM060C0 S3.1G330

Elanus leucurus
white-tailed kite

ABNKC06010 S3G531

SCEmys marmorata
western pond turtle

ARAAD02030 S3G3G432

1B.2Erigeron greenei
Greene's narrow-leaved daisy

PDAST3M5G0 S2G233

1B.2Eriogonum nervulosum
Snow Mountain buckwheat

PDPGN08440 S2.2G234

1B.1EndangeredEndangeredEryngium constancei
Loch Lomond button-celery

PDAPI0Z0W0 S1.1G135

Falco mexicanus
prairie falcon

ABNKD06090 S3G536

unknown code...DelistedFalco peregrinus anatum
American peregrine falcon

ABNKD06071 S2G4T337

1B.2Fritillaria liliacea
fragrant fritillary

PMLIL0V0C0 S2.2G238

1B.2Fritillaria pluriflora
adobe-lily

PMLIL0V0F0 S3G339

EndangeredDelistedHaliaeetus leucocephalus
bald eagle

ABNKC10010 S2G540

1B.2Harmonia hallii
Hall's harmonia

PDAST650A0 S2.2G241

1B.2Hemizonia congesta ssp. congesta
seaside tarplant

PDAST4R065 S2S3G5T2T342

1B.2Hesperolinon bicarpellatum
two-carpellate western flax

PDLIN01020 S2.2G243

1B.1Hesperolinon sp. nov. "serpentinum"
Napa western flax

PDLIN010D0 S2.1G244

Hydrochara rickseckeri
Ricksecker's water scavenger beetle

IICOL5V010 S1S2G1G245

Hydroporus leechi
Leech's skyline diving beetle

IICOL55040 S1?G1?46

SCHysterocarpus traski pomo
Russian River tule perch

AFCQK02011 S2G5T247
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State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database

California Department of Fish and Game

Selected Elements by Scientific Name - Calistoga Quadrangle and Surrounding Quadrangles

CDFG or
CNPS

1B.2Juncus luciensis
Santa Lucia dwarf rush

PMJUN013J0 S3G348

Lasionycteris noctivagans
silver-haired bat

AMACC02010 S3S4G549

Lasiurus cinereus
hoary bat

AMACC05030 S4?G550

1B.1EndangeredEndangeredLasthenia burkei
Burke's goldfields

PDAST5L010 S1.1G151

SCLavinia symmetricus navarroensis
Navarro roach

AFCJB19023 S1S2G5T1T252

1B.2Layia septentrionalis
Colusa layia

PDAST5N0F0 S2.2G253

1B.2Leptosiphon jepsonii
Jepson's leptosiphon

PDPLM09140 S2.2G254

4.2Limnanthes floccosa ssp. floccosa
woolly meadowfoam

PDLIM02043 S3.2G4T455

1B.1EndangeredEndangeredLimnanthes vinculans
Sebastopol meadowfoam

PDLIM02090 S2.1G256

Linderiella occidentalis
California linderiella

ICBRA06010 S2S3G357

1B.2Lupinus sericatus
Cobb Mountain lupine

PDFAB2B3J0 S2.2G258

1B.2Microseris paludosa
marsh microseris

PDAST6E0D0 S2.2G259

Myotis thysanodes
fringed myotis

AMACC01090 S4G4G560

1B.1Navarretia leucocephala ssp. bakeri
Baker's navarretia

PDPLM0C0E1 S2.1G4T261

1B.2EndangeredEndangeredNavarretia leucocephala ssp. plieantha
many-flowered navarretia

PDPLM0C0E5 S1.2G4T162

1B.1Navarretia myersii ssp. deminuta
small pincushion navarretia

PDPLM0C0X2 S1.1G1T163

1B.2Navarretia rosulata
Marin County navarretia

PDPLM0C0Z0 S2?G2?64

Northern Vernal Pool CTT44100CA S2.1G265

ThreatenedOncorhynchus mykiss irideus
steelhead - central California coast DPS

AFCHA0209G S2G5T2Q66

1B.3Penstemon newberryi var. sonomensis
Sonoma beardtongue

PDSCR1L483 S1.3G4T167

1B.1ThreatenedEndangeredPlagiobothrys strictus
Calistoga popcorn-flower

PDBOR0V120 S1.1G168

1B.1EndangeredEndangeredPoa napensis
Napa blue grass

PMPOA4Z1R0 S1.1G169

SCProgne subis
purple martin

ABPAU01010 S3G570

SCRana boylii
foothill yellow-legged frog

AAABH01050 S2S3G371
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State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database

California Department of Fish and Game

Selected Elements by Scientific Name - Calistoga Quadrangle and Surrounding Quadrangles

CDFG or
CNPS

SCThreatenedRana draytonii
California red-legged frog

AAABH01022 S2S3G4T2T372

Serpentine Bunchgrass CTT42130CA S2.2G273

1B.1Sidalcea hickmanii ssp. napensis
Napa checkerbloom

PDMAL110A6 S1G174

1B.2Sidalcea oregana ssp. hydrophila
marsh checkerbloom

PDMAL110K2 S2?G5T2?75

1B.1EndangeredEndangeredSidalcea oregana ssp. valida
Kenwood Marsh checkerbloom

PDMAL110K5 S1.1G5T176

1B.2Streptanthus brachiatus ssp. brachiatus
Socrates Mine jewel-flower

PDBRA2G072 S1.2G2T177

1B.2Streptanthus brachiatus ssp. hoffmanii
Freed's jewel-flower

PDBRA2G071 S1.2G2T178

1B.2Streptanthus breweri var. hesperidis
green jewel-flower

PDBRA2G092 S2.2G5T279

Streptanthus morrisonii
Morrison's jewel-flower

PDBRA2G0S0 S2G280

1B.2Streptanthus vernalis
early jewel-flower

PDBRA2G120 S1G181

2.2Stuckenia filiformis
slender-leaved pondweed

PMPOT03090 S1S2G582

EndangeredEndangeredSyncaris pacifica
California freshwater shrimp

ICMAL27010 S1G183

Trachykele hartmani
serpentine cypress wood-boring beetle

IICOLX6010 S1G184

1B.2Trichostema ruygtii
Napa bluecurls

PDLAM220H0 S2G285

1B.1EndangeredTrifolium amoenum
showy rancheria clover

PDFAB40040 S1.1G186

1B.2Trifolium hydrophilum
saline clover

PDFAB400R5 S2.2?G2?87

1B.2Triquetrella californica
coastal triquetrella

NBMUS7S010 S1G188

Valley Needlegrass Grassland CTT42110CA S3.1G189

Vandykea tuberculata
serpentine cypress long-horned beetle

IICOLX7010 S1G190

2.3Viburnum ellipticum
oval-leaved viburnum

PDCPR07080 S2.3G591

Wildflower Field CTT42300CA S2.2G292
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U.S. Fish & Wildlife Service
Sacramento Fish & Wildlife Office

Federal Endangered and Threatened Species that Occur in
or may be Affected by Projects in the

CALISTOGA (517D)
U.S.G.S. 7 1/2 Minute Quad

Database last updated: April 29, 2010
Report Date: November 18, 2010

Listed Species
Invertebrates
Syncaris pacifica-California freshwater shrimp (E)

Fish
Hypomesus transpacificus-delta smelt (T)

Oncorhynchus kisutch-coho salmon - central CA coast (E) (NMFS)

Oncorhynchus mykiss-Central California Coastal steelhead (T) (NMFS)
Central Valley steelhead (T) (NMFS)
Critical habitat, Central California coastal steelhead (X) (NMFS)

Oncorhynchus tshawytscha-California coastal chinook salmon (T) (NMFS)
Central Valley spring-run chinook salmon (T) (NMFS)
winter-run chinook salmon, Sacramento River (E) (NMFS)

Amphibians
Rana draytonii-California red-legged frog (T)

Birds
Strix occidentalis caurina-northern spotted owl (T)

Plants
Astragalus clarianus-Clara Hunt's milk-vetch (E)
Eryngium constancei-Loch Lomond coyote-thistle (=button-celery) (E)
Plagiobothrys strictus-Calistoga allocarya (popcorn-flower) (E)
Poa napensis-Napa bluegrass (E)

Key:
(E) Endangered - Listed as being in danger of extinction.
(T) Threatened - Listed as likely to become endangered within the foreseeable future.
(P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened.
(NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration Fisheries
Service. Consult with them directly about these species.
Critical Habitat - Area essential to the conservation of a species.
(PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed for it.
(C) Candidate - Candidate to become a proposed species.
(V) Vacated by a court order. Not currently in effect. Being reviewed by the Service.
(X) Critical Habitat designated for this species
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 11/16/2010
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES SUMMARY REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS

7CALIFORNIA NEWTA007
7 11 12COMMON ENSATINAA012
7 11WESTERN SPADEFOOTA028

5WHITE-TAILED KITEB111
7NORTHERN HARRIERB114

5 11 13GOLDEN EAGLEB126
7 14CALIFORNIA QUAILB140
7 11BURROWING OWLB269

2 7 11 12 13SPOTTED OWLB270
7LONG-EARED OWLB272
7SHORT-EARED OWLB273
7OLIVE-SIDED FLYCATCHERB309
7PURPLE MARTINB338
7BEWICK'S WRENB368
7LOGGERHEAD SHRIKE 1B410
7HUTTON'S VIREOB417
7YELLOW WARBLERB430
7SPOTTED TOWHEEB483

2 3CALIFORNIA TOWHEEB484
3 7SAVANNAH SPARROWB499

7ORNATE SHREW 1M006
7BROAD-FOOTED MOLEM018
7 12WESTERN RED BATM033
7 11 12TOWNSEND'S BIG-EARED BATM037
7 11 12PALLID BATM038
7 11SAN JOAQUIN POCKET MOUSEM087
7 11CALIFORNIA KANGAROO RATM105
7DEER MOUSEM117

5RINGTAILM152
7 14AMERICAN BADGERM160
7MOUNTAIN LIONM165
7 11 12WESTERN POND TURTLER004

4 12RUBBER BOAR046
12RINGNECK SNAKER048

7GOPHER SNAKER057
7 12CALIFORNIA MOUNTAIN KINGSNAKER059

3 5 7COMMON GARTER SNAKE 1R061
Total Number of Species: 37

1
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
Note: Any given status code for a species may apply to the full species or to only one or more subspecies or distinct population segments.

ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
A007 CALIFORNIA NEWT 7

NAPAYearlong
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND3D H H H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D H H H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H

A012 COMMON ENSATINA 7 11 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M M
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong COASTAL OAK WOODLAND5D H H H
Yearlong DOUGLAS-FIR1 M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR3D M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR4D M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong DOUGLAS-FIR5D M M M
Yearlong DOUGLAS-FIR6 M M M
Yearlong REDWOOD1 M M M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD2M H H H
Yearlong REDWOOD2D H H H
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD3M H H H
Yearlong REDWOOD3D H H H
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M H H H
Yearlong REDWOOD4D H H H
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M H H H
Yearlong REDWOOD5D H H H
Yearlong REDWOOD6 H H H

A028 WESTERN SPADEFOOT 7 11
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M

1
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CALIFORNIA WILDLIFE HABITAT RELATIONSHIPS SYSTEM 9/23/2011
Supported by

CALIFORNIA INTERAGENCY WILDLIFE TASK GROUP
and maintained by the

CALIFORNIA DEPARTMENT OF FISH AND GAME
Database Version: 8.2 (2008)

SPECIES DETAIL REPORT
3=California Endangered 7=California Species of Special Concern 11=BLM Sensitive
4=California Threatened 8=Federally-Proposed Endangered 12=USFS Sensitive

1=Federal Endangered 5=California Fully Protected 9=Federally-Proposed Threatened 13=CDF Sensitive
2=Federal Threatened 6=California Protected 10=Federal Candidate 14=Harvest
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M

B111 WHITE-TAILED KITE 5
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 L H
Yearlong COASTAL OAK WOODLAND2S M H
Yearlong COASTAL OAK WOODLAND2P M H
Yearlong COASTAL OAK WOODLAND2M M M
Yearlong COASTAL OAK WOODLAND2D M L
Yearlong COASTAL OAK WOODLAND3S M M H
Yearlong COASTAL OAK WOODLAND3P M M H
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND3D M M L
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H M
Yearlong COASTAL OAK WOODLAND4D H H L
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H M
Yearlong COASTAL OAK WOODLAND5D H H L
Yearlong REDWOOD1 H
Yearlong REDWOOD2S M M H
Yearlong REDWOOD2P M M H
Yearlong REDWOOD2M M M M

B114 NORTHERN HARRIER 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M
Yearlong COASTAL OAK WOODLAND2S M
Yearlong COASTAL OAK WOODLAND2P M
Yearlong COASTAL OAK WOODLAND3S M

B126 GOLDEN EAGLE 5 11 13
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M H H M
Yearlong COASTAL OAK WOODLAND2D H H L
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H M
Yearlong COASTAL OAK WOODLAND3D H H L
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H M
Yearlong COASTAL OAK WOODLAND4D H H L
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H M
Yearlong COASTAL OAK WOODLAND5D H H L
Yearlong DOUGLAS-FIR1 H H L
Yearlong DOUGLAS-FIR2S H H L
Yearlong DOUGLAS-FIR2P H H L
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong DOUGLAS-FIR2M H H L
Yearlong DOUGLAS-FIR2D H H L
Yearlong DOUGLAS-FIR3S H H L
Yearlong DOUGLAS-FIR3P H H L
Yearlong DOUGLAS-FIR4S H H L
Yearlong DOUGLAS-FIR4P H H L
Yearlong DOUGLAS-FIR5S H H L
Yearlong DOUGLAS-FIR5P H H L
Yearlong DOUGLAS-FIR6 H H L
Yearlong REDWOOD1 H H L
Yearlong REDWOOD2S H H L
Yearlong REDWOOD2P H H L
Yearlong REDWOOD2M H H L
Yearlong REDWOOD2D H H L
Yearlong REDWOOD3S H H L
Yearlong REDWOOD3P H H L
Yearlong REDWOOD4S H H L
Yearlong REDWOOD4P H H L
Yearlong REDWOOD5S H H L
Yearlong REDWOOD5P H H L

B140 CALIFORNIA QUAIL 7 14
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M H H H
Yearlong COASTAL OAK WOODLAND2D M M H
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND3D M M H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D M M H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong COASTAL OAK WOODLAND5D M M H
Yearlong DOUGLAS-FIR1 L M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D L M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR3D L M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR4D L M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong DOUGLAS-FIR5D L M M
Yearlong DOUGLAS-FIR6 L M M
Yearlong REDWOOD1 L M M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD2M M M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong REDWOOD2D L M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD3M M M M
Yearlong REDWOOD3D L M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D L M M
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M M M M
Yearlong REDWOOD5D L M M
Yearlong REDWOOD6 L M M

B269 BURROWING OWL 7 11
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M M M M

B270 SPOTTED OWL 2 7 11 12 13
NAPAYearlong

Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M M
Yearlong DOUGLAS-FIR4M L M M
Yearlong DOUGLAS-FIR4D L M M
Yearlong DOUGLAS-FIR5S L L M
Yearlong DOUGLAS-FIR5P L L M
Yearlong DOUGLAS-FIR5M H H H
Yearlong DOUGLAS-FIR5D H H H
Yearlong DOUGLAS-FIR6 H H H
Yearlong REDWOOD3M L M M
Yearlong REDWOOD3D L M M
Yearlong REDWOOD4S L L M
Yearlong REDWOOD4P L L M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D H H H
Yearlong REDWOOD5S L L M
Yearlong REDWOOD5P L L M
Yearlong REDWOOD5M H H H
Yearlong REDWOOD5D H H H
Yearlong REDWOOD6 H H H

B272 LONG-EARED OWL 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H
Yearlong COASTAL OAK WOODLAND2S H
Yearlong COASTAL OAK WOODLAND2P H
Yearlong COASTAL OAK WOODLAND2D L M L
Yearlong COASTAL OAK WOODLAND3S L L M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND3M H H M
Yearlong COASTAL OAK WOODLAND3D H H L
Yearlong COASTAL OAK WOODLAND4S L L M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M H H M
Yearlong COASTAL OAK WOODLAND4D H H L
Yearlong COASTAL OAK WOODLAND5S L L M
Yearlong COASTAL OAK WOODLAND5P M M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND5M H H M
Yearlong COASTAL OAK WOODLAND5D H H L

B273 SHORT-EARED OWL 7
NAPAYearlong

Winter COASTAL OAK WOODLAND1 M M
Winter COASTAL OAK WOODLAND2S M M
Winter COASTAL OAK WOODLAND2P M M
Winter COASTAL OAK WOODLAND3S M M
Winter COASTAL OAK WOODLAND3P M M
Winter COASTAL OAK WOODLAND4S M M
Winter COASTAL OAK WOODLAND4P M M

B309 OLIVE-SIDED FLYCATCHER 7
NAPASummer

Summer DOUGLAS-FIR1 H
Summer DOUGLAS-FIR2S H
Summer DOUGLAS-FIR2P H
Summer DOUGLAS-FIR2M H
Summer DOUGLAS-FIR2D H
Summer DOUGLAS-FIR3S L L H
Summer DOUGLAS-FIR3P L L H
Summer DOUGLAS-FIR3M L L H
Summer DOUGLAS-FIR3D L L H
Summer DOUGLAS-FIR4S L L H
Summer DOUGLAS-FIR4P L L H
Summer DOUGLAS-FIR4M M M H
Summer DOUGLAS-FIR5S H H H
Summer DOUGLAS-FIR5P H H H
Summer DOUGLAS-FIR5M H H H
Summer DOUGLAS-FIR6 H H H
Summer REDWOOD1 H
Summer REDWOOD2S H
Summer REDWOOD2P H
Summer REDWOOD2M H
Summer REDWOOD2D H
Summer REDWOOD3S H
Summer REDWOOD3P H
Summer REDWOOD3M L H
Summer REDWOOD3D L H
Summer REDWOOD4S L L H
Summer REDWOOD4P L L H
Summer REDWOOD4M M M H
Summer REDWOOD4D M M H
Summer REDWOOD5S H H H
Summer REDWOOD5P H H H
Summer REDWOOD5M H H H
Summer REDWOOD5D H H H
Summer REDWOOD6 H H H

B338 PURPLE MARTIN 7
NAPASummer

Summer COASTAL OAK WOODLAND1 H
Summer COASTAL OAK WOODLAND2S H
Summer COASTAL OAK WOODLAND2P H
Summer COASTAL OAK WOODLAND3S H
Summer COASTAL OAK WOODLAND3P H
Summer COASTAL OAK WOODLAND4S L H
Summer COASTAL OAK WOODLAND4P L H
Summer COASTAL OAK WOODLAND4M L H
Summer COASTAL OAK WOODLAND5S H H M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Summer COASTAL OAK WOODLAND5P H H M
Summer COASTAL OAK WOODLAND5M H H M
Summer DOUGLAS-FIR4S M L L
Summer DOUGLAS-FIR4P M L L
Summer DOUGLAS-FIR4M M L L
Summer DOUGLAS-FIR5S H L L
Summer DOUGLAS-FIR5P H L L
Summer DOUGLAS-FIR5M H L L
Summer DOUGLAS-FIR6 H L L

B368 BEWICK'S WREN 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M H H H
Yearlong COASTAL OAK WOODLAND2D H H H
Yearlong COASTAL OAK WOODLAND3S H H M
Yearlong COASTAL OAK WOODLAND3P H H M
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND3D H H H
Yearlong COASTAL OAK WOODLAND4S H H M
Yearlong COASTAL OAK WOODLAND4P H H M
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D H H H
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M H
Yearlong COASTAL OAK WOODLAND5D M M H

B410 LOGGERHEAD SHRIKE 1 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M M M H
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M M M H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M M M H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M M M H

B417 HUTTON'S VIREO 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND2S L M H
Yearlong COASTAL OAK WOODLAND2P L M H
Yearlong COASTAL OAK WOODLAND2M M M H
Yearlong COASTAL OAK WOODLAND2D M M H
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M M H H
Yearlong COASTAL OAK WOODLAND3D L M H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D M M H
Yearlong COASTAL OAK WOODLAND5S H H H
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong COASTAL OAK WOODLAND5D M M H
Yearlong DOUGLAS-FIR4S M M
Yearlong DOUGLAS-FIR4P M M
Yearlong DOUGLAS-FIR4M M M
Yearlong DOUGLAS-FIR5S M M
Yearlong DOUGLAS-FIR5P M M
Yearlong DOUGLAS-FIR5M M M
Yearlong DOUGLAS-FIR6 M M
Yearlong REDWOOD4S M M
Yearlong REDWOOD4P M M
Yearlong REDWOOD4M M M
Yearlong REDWOOD5S M M
Yearlong REDWOOD5P M M
Yearlong REDWOOD5M M M
Yearlong REDWOOD6 M M

B430 YELLOW WARBLER 7
NAPASummer

Summer COASTAL OAK WOODLAND2S M H
Summer COASTAL OAK WOODLAND2P L M H
Summer COASTAL OAK WOODLAND2M L M H
Summer COASTAL OAK WOODLAND2D L M H
Summer COASTAL OAK WOODLAND3S M H
Summer COASTAL OAK WOODLAND3P L M H
Summer COASTAL OAK WOODLAND3M L M H
Summer COASTAL OAK WOODLAND3D M H
Summer COASTAL OAK WOODLAND4S L M H
Summer COASTAL OAK WOODLAND4P L M H
Summer COASTAL OAK WOODLAND4M M H
Summer COASTAL OAK WOODLAND4D M H
Summer COASTAL OAK WOODLAND5S L M H
Summer COASTAL OAK WOODLAND5P L M H
Summer COASTAL OAK WOODLAND5M M H
Summer COASTAL OAK WOODLAND5D M H

B483 SPOTTED TOWHEE 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P M H H
Yearlong COASTAL OAK WOODLAND2M L M M
Yearlong COASTAL OAK WOODLAND3S M H H
Yearlong COASTAL OAK WOODLAND3P M H H
Yearlong COASTAL OAK WOODLAND3M L M M
Yearlong COASTAL OAK WOODLAND4S H H
Yearlong COASTAL OAK WOODLAND4P M H
Yearlong COASTAL OAK WOODLAND4M L H
Yearlong COASTAL OAK WOODLAND5S H H
Yearlong COASTAL OAK WOODLAND5P M H
Yearlong COASTAL OAK WOODLAND5M L H
Yearlong DOUGLAS-FIR1 L L M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR4S M M
Yearlong DOUGLAS-FIR4P M M
Yearlong DOUGLAS-FIR5S M M
Yearlong DOUGLAS-FIR5P M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong REDWOOD1 L L M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD4S M M
Yearlong REDWOOD5S M M

B484 CALIFORNIA TOWHEE 2 3
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M H
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P L L M
Yearlong COASTAL OAK WOODLAND4S L L M
Yearlong COASTAL OAK WOODLAND5S L L M

B499 SAVANNAH SPARROW 3 7
NAPAYearlong

Winter COASTAL OAK WOODLAND1 M H
Winter COASTAL OAK WOODLAND2S M H
Winter COASTAL OAK WOODLAND3S M H
Winter COASTAL OAK WOODLAND4S M H
Winter COASTAL OAK WOODLAND5S M H

M006 ORNATE SHREW 1 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M M

M018 BROAD-FOOTED MOLE 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M

M033 WESTERN RED BAT 7 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M
Yearlong COASTAL OAK WOODLAND2S M
Yearlong COASTAL OAK WOODLAND2P M
Yearlong COASTAL OAK WOODLAND2M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND3D M M L
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M L
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M L
Summer DOUGLAS-FIR1 M
Summer DOUGLAS-FIR2S M
Summer DOUGLAS-FIR2P M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Summer DOUGLAS-FIR2M M
Summer DOUGLAS-FIR3S M M M
Summer DOUGLAS-FIR3P M M M
Summer DOUGLAS-FIR3M M M M
Summer DOUGLAS-FIR3D M M L
Summer DOUGLAS-FIR4S M M M
Summer DOUGLAS-FIR4P M M M
Summer DOUGLAS-FIR4M M M M
Summer DOUGLAS-FIR4D M M L
Summer DOUGLAS-FIR5S M M M
Summer DOUGLAS-FIR5P M M M
Summer DOUGLAS-FIR5M M M M
Summer DOUGLAS-FIR5D M M L
Summer DOUGLAS-FIR6 M M L

M037 TOWNSEND'S BIG-EARED BAT 7 11 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong DOUGLAS-FIR4S M
Yearlong DOUGLAS-FIR4P M
Yearlong DOUGLAS-FIR5S M
Yearlong DOUGLAS-FIR5P M

M038 PALLID BAT 7 11 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M H
Yearlong COASTAL OAK WOODLAND2S M M H
Yearlong COASTAL OAK WOODLAND2P M M H
Yearlong COASTAL OAK WOODLAND2M M M H
Yearlong COASTAL OAK WOODLAND2D M M H
Yearlong COASTAL OAK WOODLAND3S M M H
Yearlong COASTAL OAK WOODLAND3P M M H
Yearlong COASTAL OAK WOODLAND3M M M H
Yearlong COASTAL OAK WOODLAND3D M M H
Yearlong COASTAL OAK WOODLAND4S M M H
Yearlong COASTAL OAK WOODLAND4P M M H
Yearlong COASTAL OAK WOODLAND4M M M H
Yearlong COASTAL OAK WOODLAND4D M M M
Yearlong COASTAL OAK WOODLAND5S M M H
Yearlong COASTAL OAK WOODLAND5P M M H
Yearlong COASTAL OAK WOODLAND5M M M H
Yearlong COASTAL OAK WOODLAND5D M M M

M087 SAN JOAQUIN POCKET MOUSE 7 11
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND5S M M M

M105 CALIFORNIA KANGAROO RAT 7 11
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M

M117 DEER MOUSE 7

9
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR3D M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR4D M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong REDWOOD1 H H H
Yearlong REDWOOD2S H H H
Yearlong REDWOOD2P H H H
Yearlong REDWOOD2M H H H
Yearlong REDWOOD2D M M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD3M M M M
Yearlong REDWOOD3D M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D M M M

M152 RINGTAIL 5
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 L L M
Yearlong COASTAL OAK WOODLAND2S H H H
Yearlong COASTAL OAK WOODLAND2P H H H
Yearlong COASTAL OAK WOODLAND2M H H M
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong DOUGLAS-FIR1 L L M
Yearlong DOUGLAS-FIR2S H H H
Yearlong DOUGLAS-FIR2P H H H
Yearlong DOUGLAS-FIR2M H H M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S H H H
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong DOUGLAS-FIR3P H H H
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR4S H H H
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD2M M M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD5S M M M

M160 AMERICAN BADGER 7 14
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 H H H
Yearlong COASTAL OAK WOODLAND2S M M M

M165 MOUNTAIN LION 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3P L L M
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND3D M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M M
Yearlong COASTAL OAK WOODLAND5S L L M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M M
Yearlong DOUGLAS-FIR2S M M H
Yearlong DOUGLAS-FIR2P H H H
Yearlong DOUGLAS-FIR2M H H M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M H
Yearlong DOUGLAS-FIR3P H H H
Yearlong DOUGLAS-FIR3M H H M
Yearlong DOUGLAS-FIR3D M M L
Yearlong DOUGLAS-FIR4S M M H
Yearlong DOUGLAS-FIR4P H H H
Yearlong DOUGLAS-FIR4M M M L
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M L
Yearlong DOUGLAS-FIR6 M M L
Yearlong REDWOOD2S M M H
Yearlong REDWOOD2P H H H
Yearlong REDWOOD2M M M M
Yearlong REDWOOD3S M M H
Yearlong REDWOOD3P H H H
Yearlong REDWOOD3M M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M L

R004 WESTERN POND TURTLE 7 11 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M M M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND3D H H H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND4D H H H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong COASTAL OAK WOODLAND5D H H H

R046 RUBBER BOA 4 12
NAPAYearlong

Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M H H H
Yearlong DOUGLAS-FIR3D H H H
Yearlong DOUGLAS-FIR4S H H H
Yearlong DOUGLAS-FIR4P H H H
Yearlong DOUGLAS-FIR4M H H H
Yearlong DOUGLAS-FIR4D H H H
Yearlong DOUGLAS-FIR5S H H H
Yearlong DOUGLAS-FIR5P H H H
Yearlong DOUGLAS-FIR5M H H H
Yearlong DOUGLAS-FIR5D H H H
Yearlong DOUGLAS-FIR6 H H H
Yearlong REDWOOD3M M M M
Yearlong REDWOOD3D M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D M M M
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M M M M
Yearlong REDWOOD5D M M M
Yearlong REDWOOD6 M M M

R048 RINGNECK SNAKE 12
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M M L L
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M

R057 GOPHER SNAKE 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3S H H H
Yearlong COASTAL OAK WOODLAND3P H H H
Yearlong COASTAL OAK WOODLAND3M H H H
Yearlong COASTAL OAK WOODLAND4S H H H
Yearlong COASTAL OAK WOODLAND4P H H H
Yearlong COASTAL OAK WOODLAND4M H H H
Yearlong COASTAL OAK WOODLAND5S H H H
Yearlong COASTAL OAK WOODLAND5P H H H
Yearlong COASTAL OAK WOODLAND5M H H H
Yearlong DOUGLAS-FIR1 M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M

R059 CALIFORNIA MOUNTAIN KINGSNAKE 7 12
NAPAYearlong

Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR3D M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR4D M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong DOUGLAS-FIR5D M M M
Yearlong DOUGLAS-FIR6 M M M
Yearlong REDWOOD3M M M M
Yearlong REDWOOD3D M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD4D M M M
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M M M M
Yearlong REDWOOD5D M M M
Yearlong REDWOOD6 M M M

R061 COMMON GARTER SNAKE 1 3 5 7
NAPAYearlong

Yearlong COASTAL OAK WOODLAND1 M M M
Yearlong COASTAL OAK WOODLAND2S M M M
Yearlong COASTAL OAK WOODLAND2P M M M
Yearlong COASTAL OAK WOODLAND2M M M M
Yearlong COASTAL OAK WOODLAND2D M M M
Yearlong COASTAL OAK WOODLAND3S M M M
Yearlong COASTAL OAK WOODLAND3P M M M
Yearlong COASTAL OAK WOODLAND3M M M M
Yearlong COASTAL OAK WOODLAND3D M M M
Yearlong COASTAL OAK WOODLAND4S M M M
Yearlong COASTAL OAK WOODLAND4P M M M
Yearlong COASTAL OAK WOODLAND4M M M M
Yearlong COASTAL OAK WOODLAND4D M M M
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ID SPECIES NAME STATUS SEASON LOCATIONS AND HABITATS R C F
Yearlong COASTAL OAK WOODLAND5S M M M
Yearlong COASTAL OAK WOODLAND5P M M M
Yearlong COASTAL OAK WOODLAND5M M M M
Yearlong COASTAL OAK WOODLAND5D M M M
Yearlong DOUGLAS-FIR1 M M M
Yearlong DOUGLAS-FIR2S M M M
Yearlong DOUGLAS-FIR2P M M M
Yearlong DOUGLAS-FIR2M M M M
Yearlong DOUGLAS-FIR2D M M M
Yearlong DOUGLAS-FIR3S M M M
Yearlong DOUGLAS-FIR3P M M M
Yearlong DOUGLAS-FIR3M M M M
Yearlong DOUGLAS-FIR4S M M M
Yearlong DOUGLAS-FIR4P M M M
Yearlong DOUGLAS-FIR4M M M M
Yearlong DOUGLAS-FIR5S M M M
Yearlong DOUGLAS-FIR5P M M M
Yearlong DOUGLAS-FIR5M M M M
Yearlong DOUGLAS-FIR6 M M M
Yearlong REDWOOD1 M M M
Yearlong REDWOOD2S M M M
Yearlong REDWOOD2P M M M
Yearlong REDWOOD2M M M M
Yearlong REDWOOD3S M M M
Yearlong REDWOOD3P M M M
Yearlong REDWOOD3M M M M
Yearlong REDWOOD4S M M M
Yearlong REDWOOD4P M M M
Yearlong REDWOOD4M M M M
Yearlong REDWOOD5S M M M
Yearlong REDWOOD5P M M M
Yearlong REDWOOD5M M M M

Total Number of Species: 37
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Forest Ecosystem Management, PLLC 
PO Box 455; Potomac, MT 59823 

(406) 490-7427 * cptown@blackfoot.net 
 
 

 
 April 11, 2012 
 
Jessica Griggs 
 
RE:  Jasud Northern Spotted Owl Information 
 
Jessica, 
 
I am submitting changes to the 2011 northern spotted owl information for the Jasud 
Property per your request.  The changes include: 
 
1. Page 5 – Road Use:  Added in second bullet regarding use of driveway.   
 
2. Page 5 & 6 – Format change per request of Bob Motroni, CalFire, Sacramento 
 
3. Page 5 & 6 – 1) b) added language from Appendix A 
 
4. Page 6 – Added section 6) from Appendix A 
 
5. Page 7 – Added Miscellaneous NSO Issues regarding helicopter logging and control 

over neighboring properties. 
 
This does not include the updated 2012-survey data/protocol as the surveys are on-
going.  If you have any questions, please feel free to contact me. 
 
 Sincerely, 
 
 Emailed on 4/11/12 
 
 Pamela Town 
 Consulting Wildlife Biologist 
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Forest Ecosystem Management, PLLC 
PO Box 455; Potomac, MT 59823 

(406) 490-7427 * cptown@blackfoot.net 
 
 
 October 18, 2011 
 
 
 
Scott Butler, RPF 
Environmental Resources Management 
889 Highway 20-26 
Ontario, OR 97914 
 
 

2011 Update of Northern Spotted Owl Information  
 

Timber Harvest Plan: Jasud Estate THP (new plan)  
   
USFWS Technical Request Number:  None 
 
   
Scott, 
 
Per your request, I have updated the northern spotted owl information for the Jasud 
Estate THP.  This includes primarily the addition of the 15MAR11 - Attachment A (2011 
Revision of the northern spotted owl take avoidance analysis and guidance for California 
Coast Forest District), a current NSO CNDDB Database, and the 2011 survey 
information.  The habitat maps submitted in November 2010 are still accurate and do not 
need to be re-done. 
 
If you have any questions, please contact me at the above address/email. 
 
 
 Sincerely, 
 
  
 
 Pamela J. Town 
 Consulting Wildlife Biologist  
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Scenario 4:  Avoidance of Disturbance and Direct Take 
Through Habitat Retention – Information updated for 2011 Season 

 
A. Suitable habitat within some or all harvest units?  Yes 

 
B. Protocol surveys detect NSO and/or historic activity centers within 0.7 miles 

of timber operations?  
 

Yes – NAP007 detected through survey effort. 
 

C. All habitat and operational conditions shall be followed for each activity 
center. 

 
1) Habitat conditions that avoid take 
 

Take Avoidance Analysis – Coast (included) – within redwood region 
 

2) Operational conditions that avoid take  
 

Protocol surveys and monitoring efforts will be completed in years prior to 
harvest activities.  The closest known northern spotted owl is NAP007 
and is located further than ¼ mile from property boundary.  
 

 
Take Avoidance Analysis – Coast 

Information Updated with 2011 survey data (includes new Attachment #A Recommendations) 
 

I. Accuracy of NSO activity center location and status 
 
Location   

• Confirm plotted activity centers  
 CDFG CNDDB Spotted Owl Database - {Attachment #1}. 
 Data from adjacent landowners:  Due to timber market and primarily private 

property surrounding Jasud Estate THP, no other recent NSO surveys in the 
area are known.  

 Recent Surveys:  Survey efforts on Jasud Estates began in 2010; however, 
NAP007, which has one activity center approximately 1,470’ from the 
property boundary has been monitored yearly since the late 1990s.  Surveys 
in 2011 detected a pair within each of the two activity centers. 

• Document deviations from CDFG locations:  None noted.   
• Update habitat analysis maps: Habitat maps were submitted under 22NOV10 

NSO report and are still accurate.   
  

 Status 
• Valid Site including occupancy and reproductive status 

 NAP007:  2011 Pair with undetermined nesting status 
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II. Survey Effort 
 
1) Coverage of Suitable NSO Habitat Out to 0.7 miles:   Jasud Estates is surrounded 

with a mix of suitable and unsuitable NSO habitat.  The unsuitable habitat is 
agricultural land, residential houses and openings, and grassy openings. The area 
around Jasud Estates is private property with limited access (gated property).  
NAP007 has two known activity centers with survey stations along Diamond 
Mountain Road detecting the owls within their activity centers (located on private 
property).  The Jasud Estates falls within ½ mile of the activity centers; therefore, 
monitoring NAP007 is sufficient to assure suitable coverage. 

 
2) Protocol Surveys:  See Attachment #2. 
 
III. Habitat 

 
1) Typing 
 

• Verify Habitat Typing:  Pam Town, Consulting Wildlife Biologist, completed habitat 
typing using aerial photos and old habitat maps.  Due to RPFs familiarity with the 
property, he reviewed accuracy of habitat maps. 

 
• Changes to Typing:  Habitat acres, pre & post harvest is included within the 

22NOV10 NSO report and has not changed. Habitat maps were completed prior 
to the Feb. 2010 changes and therefore contain habitat acres to 1.3 miles for 
both activity centers for NAP007.  As this is in excess of the new requirements, 
new maps are not being completed. 

 
• Post Harvest Typing:  Habitat acres, pre and post harvest is included within the 

22NOV10 NSO report and has not changed.  Habitat maps were completed prior 
to the Feb. 2010 changes and therefore contain habitat acres to 1.3 miles for 
both activity centers for NAP007.  As this is in excess of the new requirements, 
new maps are not being completed.  

 
2) Definitions 
 

• Nesting/Roosting Habitat:  Forested habitat that supports successful nesting and 
associated roosting behavior by NSOs.  Habitat with >60% canopy cover of trees 
that are >11” dbh, and have a basal area >100 square feet per acre of trees >11” 
dbh.  Trees may be conifer of hardwoods. 

 
• Foraging Habitat:  Forested habitat that contains >40% canopy cover of trees 

that are >11” dbh and have a basal area >75 square feet per acre of trees >11” 
dbh.  Trees may be conifer of hardwood. 

 
3) Quantities (Attachment A dated 15MAR11): 
 

• Core Area Habitat Protection (100 acres):  Once an AC has been accurately 
mapped, a 100-acre Core Area polygon must be identified that contains the 
highest quality habitat (typically nesting/roosting) located contiguous with the 
activity center.  No harvest will occur within this Core Area Habitat.  Core area 
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habitat delineation has not changed from the 22NOV10 NSO report and includes 
the nesting/roosting habitat that connects both activity centers. 

 
• Within 0.7-mile radius of an Activity Center:  Retain at least 500 acres of 

suitable northern spotted owl habitat as follows:     
 Retain 200 acres of nesting/roosting habitat within a 0.7 mile radius of the 

activity center consisting of: 
 100 acres of the 200 acres of nesting/roosting habitat retained should be 

contiguous, or contiguous as possible with the activity center.  
 An additional 100 acres of nesting/roosting habitat within the 0.7 mile 

radius: 
 If the second 100 acres of nesting/roosting habitat is also contiguous 

with the activity center, or within the same drainage, operations 
should retain a minimum of 66% of the pre-harvest basal area per 
acre of trees at least 11” dbh. 

 If the remaining 100 acres of nesting/roosting habitat is not contiguous 
with the activity center, retain at least nesting/roosting habitat. 

 Retain at least 300 acres of suitable NSO habitat, post-harvest, of at least 
foraging quality. 

 Remove no more than 1/3 of the remaining suitable habitat in excess of 500 
acres within 0.7 miles of an activity center during the life of the timber 
operations. 

 
The topography for the THP/conversion is the hilltop with gentle slopes and is 

contiguous with an existing opening that also contains residential houses. 
 

• Road Use:  To avoid take of NSO from noise disturbances, road use within ¼ mile 
of a NSO activity center during the breeding season is prohibited until July 10th: 

 Diamond Mountain Road is located within ¼ mile of one of the activity 
centers of NAP007 (AC #2).  Diamond Mountain Road is a County Road 
that is used year-round and therefore not subject to seasonal restrictions.   

 The driveway to the Jasud Property is located within ¼ mile of one of the 
activity centers of NAP007 (AC #1).  The driveway is used year-round by 
more than one landowner (access for Jasud and neighboring property) 
and therefore not subject to seasonal restrictions.    

 
• Seasonal Restrictions within ¼ mile:  A ¼ mile seasonal restrictions on timber 

operations (except for road use after July 9th) applies to every known NSO 
activity center during the breeding season, unless it is determined via a site 
monitoring visit, “Activity Center Search” (2011 NSO Protocol), that NSOs are not 
nesting, or nesting failure has occurred.  If it cannot be determined whether 
NSOs are nesting, or nesting failure cannot be determined, the ¼ mile seasonal 
restriction stays in effect for timber operations until after July 31st.   Jasud Estates 
is located further than ¼ mile from the activity centers. 

 
1) Within the 100-acre Core Area polygon of a NSO AC: 

a) Outside the breeding season, limited timber operations may be 
conducted, provided no trees >11” dbh are cut or removed by the 
operations, and no logs are yarded through the Core Area. 

b) During the NSO breeding season, timber operations (including use of 
roads before July 9th) are not allowed within the 100-acre Core Acre 
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polygon, except as allowed in Road Use listed above and subsections 4 
and 5, below. 

 
2) Timber Operations outside the 100-acre Core Area polygon, but within ¼ mile 

of an NSO AC: 
a) Outside the breeding season, timber operations may be conducted. 
b) During the breeding season, no timber operations should proceed unless 

protocol surveys do not detect nesting NSOs. 
 

3) For all NSO AC, prior to May 15th (until the required May 15 or later survey is 
completed): 
a) Timber operations (except helicopter yarding or staging) may be 

conducted only on those THP areas >.25 miles from the AC. 
b) Helicopter yarding and staging may occur only on those THP areas >.5 

miles from the AC. 
 

4) For NSO AC where reproductive status has been determined to be non-
nesting or failed nesting: 
a) Limited timber operations may be conducted within the 100-acre Core 

Area polygon of the AC provided no trees >11” dbh are cut or removed by 
the operations, and no logs are yarded through the Core Area. 

b) Full timber operations, including helicopter yarding and staging, may be 
conducted within ¼ mile but not within the 100-acre Core Area polygon of 
the AC. 

 
5) For NSO AC, where reproductive status has been determined to be nesting: 

a) For Activity Centers where fledging status has not been determined, 
timber operations may be conducted only on those THP areas that are 
>0.25 mile from the Activity Center until the end of the breeding season. 

b) Helicopter yarding and staging may occur only on those THP areas >0.5 
miles from the Activity Center. 

 
6) For NSO Activity Centers, where fledging status has been determined (either 

nest failure or fledglings have left the Core Area). 
a) Full timber operations, including helicopter yarding and staging, may be 

conducted within 0.25 mile but not within the 100-acre core polygon of the 
Activity Center.  Helicopter fly-overs shall not occur within 1,000 feet of 
the Activity Center. 

b) Limited timber operations (road use and maintenance, map point work, 
use of existing skid roads, tail-hold placements and loading) may be 
conducted within the 100-acre core polygon of the Activity Center, 
provided no trees >11”DBH are removed by the operations and no logs 
are yarded through the Core Area. 

 
7) For any NSO AC, regardless of reproductive status: 

a) If NSO moves to a new location (>1000’ from the historic AC) and 
reproductive behavior is confirmed at the new site, request TA to 
evaluate the status of the historical AC. 

 
Jasuds Estates is located outside the 100-acre core area habitat and further than ¼ mile 

from a NSO activity center. 



Jasud Estates THP/Conversion  6.73.6 7 
(2011 NSO Update) 

  
4)  Priority Ranking of Habitat Retention Acres (Attachment #A dated 15MAR11): 
 

• Tree Species Composition:  Redwood or mixed conifer stands should be selected 
over hardwood dominated stands. 

• Abiotic Considerations: 
 Distance to nest:  Nesting/Roosting and Foraging habitat closest to identified 

nest trees, or roosting trees if no nest trees identified.   
• Contiguity: Nesting/Roosting habitat within the 0.7 mile radius should be as 

contiguous as possible; and minimize fragmentation of foraging habitat as much 
as possible. 

• Slope Position:  Habitat located on the lower 1/3 of slopes provide optimal 
microclimate conditions and an increased potential for intermittent or year-round 
water sources. 

• Aspect:  Habitats located on northerly aspects provide optimal vegetation 
composition and cooler site conditions. 

• Elevation:  Habitat should be at elevations of less than 6,000’.  The entire THP is 
below 6,000’ above mean sea level. 

 
5)   Size and Shape of Habitat Patch 
 
• Narrow strips of habitat (100m or less) including WLPZ strips, retention areas 

between clearcuts, or narrow corridors may contain the characteristics of 
nesting/roosting habitat; however, when surrounded by unsuitable or low quality 
habitats, they function as foraging habitat at best. 
    

TA Letter   
 
No TAs have been obtained from USFWS. 
 
Miscellaneous Northern Spotted Owl Issues 
 

♦ Helicopter logging is not proposed for this THP. 
♦ This THP is a limited property ownership within a larger landscape; therefore, the 

landowner has no control over neighboring properties nor deficiencies in 
northern spotted owl habitat requirements that are not within their ownership. 

 
 



Version Date: 51271201 0 Report ~ e n e r k o n  ~ z e :  10/1812011 

California Department of Fish and Game 
Spotted Owl Database Management System 

List of all sections selected and searched with located territories, by section. A blank value indicates no territory found. 

NAP0007 NAP 

u 

NAP0001 NAP 

NAP0001 NAP 

NAP001 3 NAP 

NAP0007 NAP 
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Version Date: 51271201 0 Report Generation Date: 1011 81201 1 

1 OF 1 
California Department of Fish and Game 

Spotted Owl Database Management System 

Summary data for each located spotted owl territory. 

+ Year Terr. NestlYng 
Twn ' Rng Sect 114 1/16 1/64 Owner Type Owner Verified Known 

08N 06W 17 SE SE SE C A CPR 2005 - P 2002 - 2002 

08N 07W 14 SE NW NW PVT 1994 - T 
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Attachment #2 - Northern Spotted Owl History 

NSO Protocol Review 

Protocol Followed 201 1: 201 1 Protocol for Surveying Proposed Management Activity that may impact NSOs. Property within !4 mile of 
known NSO activity center. Locate and monitor NSO within !4 mile. 
Pratocol Followed 2010: 1992 Revised Protocol for Surveying Proposed Management Activities that may impact NSOs. 

10 - Minute Point Count Survey Used in all years 
Tape or Digital Recording Used in all years 

Barred Owls Detected: None 
Years Northern Spotted Owls were Detected: 2009 - 201 1 (NAP007 monitored yearly since late 1990s) 
Other Species Detected: Nighthawk 

A. Survey Stations % to !4 mile apart: Yes 

B. 1992 Protocol: 2 Surveys Completed prior to 30JUN: NIA - monitor NAP007 
C. 20 1 1 Protocol: 4 Surveys Completed prior to 30JUN: NIA - monitor NAP007 

D. Minimum of 1 Survey Completed after 1 SMAY: NIA - monitor NAP007 

E. 1992 Protocol: 5 Days between Surveys: Yes 
F. 201 1 Protocol: 7 Days between Surveys: Yes 

G. 1992 Protocol: Surveys completed between 15MAR - 3 1AUG: No 
H. 201 1 Protocol: Surveys completed between OlMAR - 3 1 JUL: No 

+ Surveys in February of both years detected known northern spotted owls. 

I. Surveys Between Sunset and Sunrise: Yes, due to lack of access to activity centers, surveys tried to detect owls close to sunset, prior to owls 
foraging. 

J. Daytime follow-up within 48 hours if NSO Detected: No 

Jasud Estates THP 
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Attachment #2 - Northern Spotted Owl History 

> Due to private property and no trespassing signs the owls could not be moused. Activity Centers are based upon a historic nest site (owls 
detected in the same general area in years following nest site location), and where the NSOs are located close to sunset, prior to when 
expected to be out hunting and where located on different days. 

K. Daytime Visit of Activity Center: No, not possible due to private property and no trespassing signs. 

L. 1992 Protocol: Survey Coverage to 1.3 miles of Harvest Boundary: No 
M. 201 1 Protocol: Survey Coverage to 0.7 miles of Harvest Boundary: No 

Jasud Estates falls within !4 mile of known northern spotted owl activity center. 

Jasud Estates THP 
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1 NSO Survey stations ; Jasud Estate 
Sec. 18 T8N, R6W MDB&M 

I NSO AC: )( 
112 Mile from AC: - - - 1 Property Boundary:- - , THP Boundary: Tc, 
NSO Survey Station: 

Datausewbjectlolicen8e. 

0 2006 Daomwr. Top0 U W  6.0. 

Map Date: October 201 1 I 
I 

Scab1:12,aOO 

I*- : 1 
I" = 1.000.0 R Data Zoom 14-1 
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Forest Ecosystem Management, PLLC 
3904 North Cable Road; Anaconda, MT 5971 1 

(406) 490-7427 * cptown@rfwave.net 

November 22,201 0 

Scott Butler, RPF 
Environmental Resources Management 
889 Highway 20-26 
Ontario, OR 97914 

Northern Spotted Owl Take Avoidance 

Timber Harvest Plan: Jasud Estate THP (New Plan) 

USFWS Technical Request Number: None 

Seecial Notes: 

1. This THP abides by California Forest Practice Rule 14 CCR 919.9(e) Scenario 4: 
Avoidance of Disturbance and Direct Take through Habitat Retention 

2. The NSO paperwork being submitted is for plan approval. No timber operations 
shall occur until such time as a current years NSO survey (following the 
appropriate NSO survey protocol) has been completed, the results have been 
provided to the appropriate agency, and the results of a take avoidance 
determinations have been incorporated into the plan. 

Scott, 

Attached you will find the necessary paperwork for northern spotted owl take avoidance 
for the Jasud Estate ConversionflHP. The paperwork is being submitted using CAL 
FIRE'S Suggestions for Placement of Information in the THPs Pertaining to NSOs, and 
each section indicates where within the plan the information should go or you can use 
this package as a single document pertaining to NSO information only. 

Jasud Estates THP 
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A summary of the locationlsilvicultural prescription for the property is included, please 
contact me if any of the information is incorrect as the NSO take avoidance is based on 
this information. 

9THP Name: Jasud Estates THP 
>Legal Description: Portions of Section 18 T08N, R06W MDB&M 
>County: Napa County 
>Property Ownership: 38 acres 
9SilviculturelAcres: Vineyard Conversion on approximately 15 acres. 
>Vineyard Development: 4 separate units/blocks 
>Slopes: 0% - 34%, ridge tops 
>Aspect: Gentle East facing slopes 
9 Existing Vegetation: Douglas-fir wlscattered redwoods and oaks. 

According to the CNDDB Spotted Owl Viewer dated Nov. 11, 2010 and Theodore 
Wooster's, Consulting Wildlife Biologist, monitoring efforts, there is one northern spotted 
owl territory within 1.3 miles of the THP boundary (NAP007). This territory has two 
activity centers. A summary of the protection measures for this THP includes: 

No harvesting will occur until NAP007 is detectedllocated within their historic 
activity center within the year of planned harvest activities. The owl's activity 
center is located on private property; therefore, daytime monitoring of the owl 
may not be possible due to access issues. If the owl is not detected within their 
historic activity centers, the property must be surveyed according to the current 
acceptable NSO protocol. 

No harvest operations other than the use of existing roads will occur within 1,000' 
of the activity centers of NAP007. The activity centers for NAP007 are further 
than 1,080' from the THP boundary (1,472' from AC #I); therefore, at this 
time harvest restrictions do not apply to this THP. However, if the activity 
center moves within 1,000' of the property boundary, harvest restrictions 
may be applied. 

Seasonal Restrictions: No operations from Feb. 1 to July 30 within "/4 mile of the 
activity centers of NAP007, except on the use of existing roads. The activity 
centers for NAP007 are further than % mile from the THP boundary (1,472' - 
AC #I); therefore, at this time, no seasonal restrictions apply. However, if 
the activity center moves within % mile of the property boundary, seasonal 
restrictions may be applied. 

A portion of the Jasud Estates property falls within the 100-acre critical core 
nestinglroosting habitat for NAP007 Activity Center #I. This piece is located 
outside this THP but is within the Jasud Property Boundary. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Northern spotted owl territories within 0.7 miles of Jasud Estates THP. 

o There is greater than 500 acres of suitable northern spotted owl habitat 
within 0.7 miles of NAP007, including over 200 acres of nestinglroosting 
post harvest. 

Northern spotted owl territories within 1.3 miles of Jasud Estates THP. 

o There is greater than 1,336 acres of suitable NSO habitat within 1.3 miles 
of NAP007 post harvest. 

This northern spotted owl Take Avoidance is for plan approval only. No timber 
operations shall occur until such time as a current years NSO survey (following the 
appropriate NSO survey protocol) has been completed, the results have been provided 
to the appropriate agency, and the results of a take avoidance determinations have been 
incorporated into the plan. 

If you have any questions, please contact me at the above addresslemail. 

Pamela J. Town 
Consulting Wildlife Biologist 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Timber Harvest Plan - Section #2 - Item #32 

1. Identify i f  the plan is in  the range of the NSO. 

The Jasud Estates THP is located within the range of the NSO. There is one known 
NSO territory (NAP007) within 1.3 miles of the property boundary. Monitoring efforts 
have found NAP007 has been an activity territory since first being discovered in 
1989. This territory has two activity centers, with the closest activity center (AC # I )  
located approximately 1,472' from the Jasud Estates property boundary. 

Portions of the Jasud Estates THP have suitable northern spotted owl habitat prior to 
harvest operations. 

2. Identify how plan will comply with 14 CCR 919.9. 
--- ------- ------ 

------- 

The Jasud Estates THP will comply with 14 CCR 91 9.9(e) using Scenario #4. 

3. Clarify how the plan complies with the respective Scenario. 

Scenario #4: Avoidance of Disturbance and Direct Take Through Habitat Retention: 

A. Suitable habitat within some or all harvest units? Yes, some 

B. Protocol surveys detect NSO and/or historic activity centers within 1.3 miles 
of timber operations? 

Yes - NAP007 detected through historic and current survey efforts. 

C. All habitat and operational conditions shall be followed for each activity 
center. 

1) Habitat conditions that avoid take 

Take Avoidance Analysis - Coast (included) - within redwood region 

2) Operational conditions that avoid take 
- - - - - - - - - - - 

- - - - - - - - - 

The Jasud Estates THP has units that do containing suitable NSO habitat 
and units that do not contain suitable NSO habitat, but are within l/z mile 
of suitable habitat. Protocol surveys and monitoring efforts will be 
completed in years prior to harvest activities. 

Jasud Estates TE-IP 
(NSO Take Avoidance for Plan Approval) 
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Take Avoidance Analysis - Coast 

Accuracy of NSO activity center location and status 

1) Location 
Confirm plotted activity centers 
*:* CDFG CNDDB Spotted Owl Database (version 5/27/10 - run date 1111 1110) 

{NSO package - Attachment #I). 
*:* Data from adjacent landowners: Due to timber market and primarily private 

property surrounding Jasud Estates THP, no other recent NSO surveys in 
the area are known. Theodore Wooster, Consulting Wildlife Biologist, 
monitors NAP007 yearly. 

*:* Recent Surveys: Survey efforts in 2009 and 2010 detected NAP007 within 
both of their activity centers. 

Document deviations from CDFG locations: AC #1 is within the CDFG mapped 
location and was active in 201 0 {NSO package - Attachment #1, page 6). 
The NSOs are also often (2009 & 201 0) detected within AC #2 which is 
located over 1,000' from AC # l .  

Update habitat analysis maps: Habitat maps are being submitted with the THP. 

2J Status 
Valid Site including occupancy and reproductive status 
*:* NAPOO7: 2010 unknown nesting status of a Pair with two Activity Centers 

II. Survey Effort 

1) Coverase of NestinaIRoostina Out to 0.7 miles: The nestinglroosting habitat within 
0.7 miles of the Jasud Estates THP {NSO package - Attachment #3) is located along 
Diamond Mountain Road. The activity centers for NAP007 also falls within this area. 
Monitoring efforts for NAP007 have occurred each year since the territory was 
detected in 1989. Each year the territory has been found active. The Jasud Estates 
THP is within '/z mile of the NAP007 AC # I  {NSO package - Attachment #6) and a 
portion is within % mile of the NAP007 AC#2. Both activity centers were active in 
201 0. Protocol surveys state "where known spotted owl sites exist within the survey 
area, surveys should first begin at these site centers. Once the spotted owl site 
status (per your management need) for the year is known, habitat within a 0.5-mile 
radius of the site center can be excluded from further surveying for the remainder of 
the season. (page 8 - 201 0 Northern Spotted Owl Survey Protocol). 

Additional survey coverage out to 0.7 miles is not possible due to private property 
and lack of access. 

Jasud Estates TNP 
(NSO Take Avoidance for Plan Approval) 
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2) Protocol Survevs: 

Protocol Used: 2010 Northern Spotted Owl Survey Protocol 
Barred Owls Detected: None 
Northern Spotted Owls Detected: 1 territory (NAP007) 
Other Owl Species Detected: None 
Surveys According to Protocol 

Calling Method Electronic Device - Yes 
2 Year Protocol (min. 6 visits per year) - No, owl detected (2009 & 2010) 
Daytime Surveys - Mr. Wooster familiar with Jasud Estates 
Ten Minutes (+5 if Barred) - NSOs detected 
Surveys Stations % to W mile apart - Yes 
Minimum of 10 days between visits - Yes 
Minimum of 3 visits by June 3oth - Yes 
Surveys completed between 01 MAR - 31 AUG - 1 early season survey (Feb) 

However NSO detected 
Surveys between sunset & sunrise - Yes 

Date 

03FEB10 
27MAR10 
17APR10 

3) Dav'iime Follow up Visits within 48 hours of NSO Detection: 

NAP007 was detected within their historic activity centers (known nest site at AC #1 
and where pair found over numerous years at AC #2). Both activity centers are on 
private property with limited access permitted. 

1) See NSO database for previous years survey information 
2) NSO Package - Attachment #6 for Survey Stations 
3) To save paper, field forms summarized above. 

Survev Station 

Near AC #2 
Near AC #2 
Near AC #2 
Near AC #1 

Ill. Habitat 

Verify Habitat Typing: Pam Town, Consulting Wildlife Biologist, completed habitat 
typing using aerial photos and old habitat maps. Theodore Wooster was 
consulted regarding habitat type accuracy as he is very familiar with the area. 
Scott Butler, RPF, also reviewed the maps, particularly the Jasud Estates 
Ownership for accuracy. 

Survey Time 

1801 - 1815 
1950 - 1959 
1936 - 2010 
201 7 - 2027 

Changes to Typing: Habitat acres, pre & post harvest is below. Habitat maps are 
being submitted (Nov. 2010 maps). The Jasud Estates THP will be removing 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 

Owl Response 

Pair - NSO 
Male - NSO 

NIR 
Pair - NSO 

Surveyor 

T. Wooster 
T. Wooster 
T. Wooster 
T. Wooster 
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some foraging (4 acres) and nestinglroosting (1 1.5 acres) habitat and converting 
to vineyards {See NSO Package - Attachment #5). The area to be converted is 
located on the ridge tops, areas less likely to be used by NSOs. There will be 
forested corridors between two of the unitslvineyard blocks that may still retain 
the definition of nestinglroosting habitat; however, as it will be a narrow strip 
surrounded by vineyards, it is being classified as unsuitable; hence the total of 
changed acres exceed to THP amount. 

Post Harvest Typing: Habitat acres, pre and post harvest is below. Habitat maps 
are being submitted (Nov. 201 0 maps) {NSO Package - Attachment #4). 

Table # I  - Northern Spotted Owl Habitat Acres 
I NestinnlRoosting 1 Foraninn Habitat I Unsuitable Habitat 

I 

Within 1,000' 
Pre-Harvest 
Within 1,000' 
Post Harvest 
Within 0.7 miles 
Pre-Harvest 
Within 0.7 miles 

Pre-Harvest 

Post Harvest 
Within 1.3 miles 

952 acres 1 1.491 acres I 955 acres 

54 acres 

54 acres 

327 acres 

31 5.5 acres 

I I 

Within 1,000' 

10 acres 

10 acres 

466 acres 

Within 1.3 miles 
Post Harvest 

8 acres 

8 acres 

192 acres 

462 acres 207.5 acres 

940.5 acres 

Pre-Harvest 
Within 1.000' 
Post ~ a b e s t  
Within 0.7 miles 

1,487 acres 

38 acres 

Pre-Harvest 
Within 0.7 miles 

2) Definitions 
Nesting NSO habitat appears to be the most restrictive. Nesting habitat includes 
mixed stands or conifer stands of >60% canopy cover of trees > I  1 inches 
diameter at breast height (dbh). Nesting habitat would also require nesting 
structures such as stick nests (old squirrel nests, red tree vole nests, old raptor 

970.5 acres 

38 acres 

Post Harvest 
Within 1.3 miles 
Pre-Harvest 
Within 1.3 miles 
Post Harvest 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 

34 acres 

272 acres 

0 acres 

34 acres 

257.5 acres 

1,101 acres 

1,086.5 acres 

0 acres 

498 acres 21 5 acres 

494 acres 

1,199 acres 

1,195 acres 

233.5 acres 

1,098 acres 

1,116.5 acres 
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nests), debris structures, broken topped trees with suitable platform, or snags 
(not often used in this area). Without a field visit, it is difficult to identify potential 
nests, therefore nesting habitat is based primarily on vegetative structures. 
Stands meeting the definitions above, could support nesting structures required 
for NSOs. 

Roosting NSO habitat appears to be similar to those for nesting, but with greater 
flexibility in what is suitable. Roosting habitat includes mixed stands or conifer 
stands of >60% canopy cover of trees > I  1 inches diameter at breast height 
(dbh). 

Nesting and Roosting is Combined on Habitat Maps 

Foraging NSO habitat appears to be the most flexible. The primary prey for 
NSOs in this region is the woodrat; with other small rodents, rabbits, and small 
birds also being consumed. Canopy closures are much more variable than for 
roosting or nesting habitats. Canopy closure ranges from within small openings 
to stand interiors with high canopy closure. The owls appear to forage in areas 
based upon prey abundance rather than upon specific structural features. As it 
is difficult to impossible to predict prey abundance and distribution without 
trapping surveys, foraging habitat for this plan includes mixed and conifer stands 
with greater than 40% overstory canopy closure with trees present that can 
provide perches from which owls hunt, including trees greater than 11" dbh. 
Patches of trees within grasslands and large openings are not included under 
NSO foraging habitat. 

3) Quantities 

Within 1,000' of an Activity Center there will be no timber operations other than the 
use of existing roads. The activity centers for NAP007 are further than 1,000' 
from the Jasud Estates THP; therefore, no harvest restrictions apply. 

Within "/4 mile of an Aciivity Center there will be seasonal restrictions to harvest 
activities. Except for the use of existing permanent roads, no operations will 
occur within this assessment area during the breeding season (01 FEB - 30JUL). 
The activity centers for NAP007 are further than % mile from the Jasud 
Estates THP; therefore, there are no seasonal restrictions. 

If NAP007 moves within 'A mile of the Jasud Estates THP 
Harvest and Seasonal Restrictions will be required. 

Within 0.7-mile radius of an Activity Center retain at least 500 acres of suitable 
northern spotted owl habitat, with a preference for at least 200 acres of 
nestinglroosting habitat. These habitat retention standards are met post 
harvest for the 2 activity centers for NAPOO7. The Jasud Estates THP falls 
within this assessment area. The removal of suitable habitat will not drop the 
necessary habitat retention standards below the minimal requirements. 
However, a portion of the Jasud Estates property is located within an area 
designated as the 100-acre Contiguous Core Nesting Habitat required 
surrounding an activity center {NSO Package - Attachment #7}. This area 

Jasud Estates TMP 
(NSO Take Avoidance for Plan Approval) 
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is outside the THP and includes nesting habitat further down the slopes 
(preferred area for most NSOs). 

No more than 113 of the remaining suitable habitat may be harvested during the 
life of the THP. 

Between 0.7 mile radius and 1.3 mile radius circles centered on activity centers. 

*:* Retention of habitat should follow Section 111. 4 - See Priority Ranking of 
Habitat Retention Acres below. 

*:* >836 acres suitable habitat must be present, in addition to the 0.7 mile radius 
requirements (total = 1,336 acres suitable habitat). 
*:* These habitat retention standards are met post harvest for both 

activity centers of NAP007. 
*:* No more than 113 of the remaining suitable habitat should be harvested 

during the life of the THP. 

4) Prioritv Rankinq of Habitat Retention Acres 

Tree Species Composition: Mixed stands should be selected over hardwood 
dominated stands. Much of the area is mixed conifer stands (redwood1Douglas- 
fir with oak, tanoak and madrone), including within the property boundary 

Abiotic Considerations: 

*:* Distance to nest: Activity center # I  for NAP007 is based upon known nest and 
an area frequently visited by the NSO pair. Activity center #2 if based upon an 
area where the pair has been detected during both daytimelnighttime hours 
over numerous years. 

*:* Contiguous: The property surrounding both NAP007 activity centers is private 
property of different ownerships in which Jasud Estates has no control over 
their land use. However, the Core Area NestingIRoosting Habitat around the 
activity centers does include a contiguous piece of nestinglroosting habitat on 
the Jasud Estates property. The core area is located outside the THP area and 
therefore will not see any harvest activities {NSO Package - Attachment #7). 
The conversion area is located on the ridge tops, the area less desirable for 
NSOs. 

*:+ Slope Position: Habitat located on the lower 113 of slopes provide optimal 
microclimate conditions and an increased potential for intermittent or year- 
round water sources. Watercourses are protected under the WLPZ zones as 
listed within the THP. As stated above, the Core Area NestingIRoosting 
Habitat around the activity centers does include a contiguous piece of 
nestinglroosting habitat on the Jasud Estates property. The core area is 
located outside the THP area and therefore will not see any harvest activities. 
The conversion area is located on the ridge tops, the area less desirable for 
NSOs. 

Q Aspect: Habitats located on northerly aspects provide optimal vegetation 
composition and cooler site conditions. The THP is located on primarily ridge 
tops with gentle slopes. The cooler watercourses are protected under the 
WLPZ zones as listed within the THP. 

Jasud Estates TMP 
(NSO Take Avoidance for Plan Approval) 
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*:* Elevation: Habitat should be at elevations of less than 6,000'. The entire THP 
is below 6,000' above mean sea level. 

5) Size and Shape of Habitat Patch 

Narrow strips of habitat (100m or less) including WLPZ strips, retention areas 
between clearcuts, or narrow corridors may contain the characteristics of 
nestinglroosting habitat; however, when surrounded by unsuitable or low quality 
habitats, they function as foraging habitat at best. 

In viewing the habitat maps for the activity centers of NAP007 {NSO Package - 
Attachment #4), there are no narrow strips of nestinglroosting habitat. This 
may be due to primarily private property ownership and lack of commercial 
timber harvest. There are some narrow forested corridors within the 
unsuitable habitat (vineyards, orchards, agricultural, or residential houses); 
however, these areas were classified as unsuitable habitat primarily due to 
surrounding habitat. 

IV. Determination 

1) If surveys are inadequate or do not meet the intent of protocol, take determination 
may not be possible. 

Surveys are adequate for THP approval. Surveys and/or monitoring for NAP007 
must be completed prior to harvest operations. 

2) If habitat typing is inadequate, take determination may not be possible. 

According to Theodore Wooster, Consulting Wildlife Biologist, and Scott Butler, RPF, 
the habitat typing is adequate for the scale completed. I am somewhat familiar with 
Diamond Mountain Road and have been in the area during the daytime with Mr. 
Wooster. 

3) If NSO home range acres are below desired conditions (Sections 111. 2, 3, & 4). 
additional loss of suitable habitat can lead to a take. 

Home range acres for the two activity centers of NAP007 are above desired 
conditions within the 0.7 to 1.3-mile assessment areas. A core habitat area of 
nesting/roosting contiguous habitat greater than 100 acres does exist around the 
activity centers. 

4) If NSOs are nesting, utilize seasonal restrictions for all timber operations within '% 
mile of nest (01 FEB - 30JUL). 

Both activity centers for NAP007 are further than N mile from the Jasud Estates; 
therefore, there are no harvest or seasonal restrictions at this time. If a new activity 
center is located within N mile of the Jasud Estates THP, harvest and seasonal 
restrictions will be applied. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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5 )  If effects are limited to noise disturbance (no suitable habitat in harvest unit, but 
within % mile of units), a modified seasonal restriction may be used from 01 FEB - 
09JUL. 

At this time, this does not apply to the Jasud Estates THP. 

6) Multiple THPs located within a given NSO territory need to be considered collectively 
or a take determination may not be possible. 

The landowner does not own the watershed. Their entire propetty is not be 
considered under this THP. At this time, it is unknown if  there are new THPs being 
completed within the area. 

V. TA Letter 

A technical assistance letter from USFWS has not been provided. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Timber Harvest Plan - Section #2 - Item #32 (Continued): 

4. Provide enforceable language that stipulates: 

No timber operations shall occur until such time as a current years NSO 
survey (following the appropriate NSO survey protocol) has been completed, 
the results have been provided to the appropriate agency, and the results o f  
a take avoidance determinations have been incorporated into the plan. 

5. Provide a description of habitat retention levels and operational protection 
measures for any known, or future know activity centers within IOOO',  0.7 
miles, and 1.3-mile radii of the plan. 

For all known and future activity centers within 1.3 miles of the Jasud Estates THP 
the following habitat retention levels are required. Exceptions to any of the habitat 
retention levels must be mitigated with the appropriate regulatory agency. 

a. Within 1000' of each AC - There will be No timber operations other than 
the use of existing roads. 

b. Seasonal Restrictions will be applied for any AC within '!A mile. 
c. Within 0.7 mile radius of, and centered on, each AC: 

i. Habitat shall be retained to maximize attributes desirable for 
NSOs. 

ii. At least 500 acres of suitable habitat shall be present, as follows: 
1. 200 acres of nestinglroosting habitat. 

a. No timber harvest shall occur within the 100 acres 
of nestinglroost habitat immediately surrounding 
each AC. 

b. If the remaining 100 acres of nestlroost habitat is 
contiguous with the AC or is located within the 
same drainage, harvest shall not reduce the pre- 
harvest basal area of these acres by more than 
33% and retain post harvest at least 100 ft21ac:e of 
basal area in trees > I I' dbh. 

c. If the remaining 100 acres of nestlroost habitat is 
not contiguous with the AC or is not located within 
the same drainage, retain >60% canopy cover of 
trees >I 1" dbh. 

2. > 300 acres of suitable habitat 
iii. No more than 113 of the remaining suitable habitat shall be 

harvested during the life of the plan. 
d. Between 0.7 mile and 1.3 mile radius circles centered on each AC: 

i. >836 acres of suitable habitat must be present. 
ii. No more than 113 of the remaining suitable habitat shall be 

harvested during the life of the plan. 

6. If Areas of plan have operational or seasonal restrictions during plan 
operations, include Section II maps for LTO operational information. 

This does not apply to the Jasud Estates THP. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Timber Harvest Plan - Section #5: 

1. Copy of most recent NSO database -Attachment #1 

2. Map Showing the NSO Assessment Area within 1.3 miles of plan - Attachment #2 

3. Map Showing NSO habitat out 0.7 miles from plan boundary - Attachment #3 

4. Maps of pre-post harvest habitat within 0.7 and 1.3 mile of all known NSO AC - 
Attachment #4 

5 .  Tables indicating acres of suitable habitat around known NSOs - NSO write-up, 
page #7. 

6. Clarification of the definitions used for habitat - NSO write-up, page #7 and 8. 

7. Description of the Size and Shape of Habitat Patches - NSO write-up page #lo. 
Also see Attachment #5, Map of Pre & Post Harvest NSO Habitat on Jasud Estates 
THP. 

8. Survey Data and Maps of Owl Detections - NSO write-up page #6 and Attachment 
#6. 

9. Additional Information - Core Habitat Area for NAP007 - Attachment #7. 

Jasud Estates THP 
(NSO Take Avoidance for Plan Approval) 
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Version Date: 5/27/2010 

California Department of Fish and Game 

Spotted Owl Database Management System 

List of all sections selected and searched with located territories, by section. A blank value indicates no territory found. 

\ MTRS: M 08N 06W 07 E Tc-ritory County A , 

C N A P 0 0 0 7 1  NAP 

MTRS: M 08N O6W 08 m~&rr i tok !d  County .< a 

. , 'Q MTRS: M 08N 06W 17 Territory County c ., ,:--.. '. . A ." 
1 I -, 

NAP0001 NAP 
" .  

->MTRS: M 08N O ~ W  18 . . . + Territok' County a- ' . I . ,  , :i. 
( < <  r - > "  

“3rh- A SCJI LNAP0007 '\ NAP 

;MTR$: M 08N 06W 20 Territory County ' 
", . ,~ 

E , f:+ ' 

NAP0001 NAP 
f 

" ,. " - "  

MTRS: M 08N 07W O f  - . Territory; County ' " - , )  r l i  r 4 y - s *  : . " * * .. > * 

NAP001 3 NAP 

L MTRS: M O8N Om 11 Territory County ~ 

NAP001 3 NAP 

\ MTRS: M OBN OTW 12 , -Territory , County 4 *  

%CNAPOOO~ '\ NAP - 
" ' I .  " \ MTRS: M 08N O7W 13 ~ e r r i t o w  ' County- . -a  

MTRS: M 08N Om 14 Territory County ' - " -  <. . 
. SON0074 SON 

\MTRS: M 08N 07W 23 Territory County 

MTRS: M 08N 07W 24 + ' ' Territory County % 

A 
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Version Date: 51271201 0 Report Generation Date: 1 111 11201 0 

California Department of Fish and Game 

Spotted Owl Database Management System 

Summary data for each located spotted owl territory. 

Twn Rng 

Territory: NAP0001 
08N 06W -> Territory: NAP0007 
08N 06W - 

Territory: 1 .. ..'00'. , 
8N 07W 

Territory: SON007A 
08N 07W 

Year Terr. NestlYng 
1116 1/64 Owner Type Ownc Verified Known 

SubSpecies: NORTHERN 
S E C A 7n05 - P 2002 - 2002 t$ 

Locale: DIAMOND MTN RD Subspecies: NORTHERW 
k-3% 

SW SE PVT -109 - P 1993 - 1993 

Locale: CYRUS CR -S Subspecies: NORTHERN 
PVT 2007 - P 1994- \,sy 

SubSpecies: NORTHERN 
94 - T 
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Version Date: 51271201 0 Report Generation Date: 1111 11201 0 

<I-- 
California Department of Fish and Game 

Spotted Owl Database Management System \ eQ2-U 
c> \ &a rx.+ -b3 

g Report # 3 - Observations Reported 
List of observations reported, by territory 

-c+? atjiai' !$d - 
Date Time No. of Age 

Twn Rng Sect 114 1/16 1/64 Obs Obs Observer Owls Sex Pair N 

GRUMMAR 
GRUMMER 

WOOSTER 

GRUMMER+ 

WOOSTER-GRUMMER 

ROBERTS+ 

ROBERTS+ 
WOOSTER 

WOOSTER 

WOOSTER+ 
WOOSTER+ 

WOOSTER 

WOOSTER 
WOOSTER 

WOOSTER+ 

WOOSTER 
WOOSTER 

WOOSTER-NIELSEN 

WOOSTER 

WOOSTER 

WOOSTER+ 

WOOSTER 

WOOSTER 

WOOSTER 

WOOSTER-LOWELL 

WOOSTER-LOWELL 

WOOSTER 

EDWARDS 

EDWARDS 

EDWARDS 

WOOSTER-CHECKAL 

WOOSTER 

WOOSTER 

WOOSTER 

WOOSTER 

WOOSTER 
WOOSTER-DAVIS 

UU 
UU 

UMUF Y Y 

UM 

UMUF 
U F 
UF 
UM 

UM 

UMUF 

UMUF 'I 

U F 

UM 

UM 

UMUF Y 0 1 

UM 

UMUF j 

UMUF Y h 

UMUF Y 
UMUF \I 

UM 
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APPENDIX E 

 
Flora and Fauna Observed 

 
The nomenclature for the list of plants found on the project study areas and the immediate 
vicinity follows: Brodo, Irwin M., Sylvia Duran Sharnoff and Stephen Sharnoff, 2001, for the 
lichens; Smith -l956, for the algae; Arora -l985, for the fungi; S Norris and Shevrock - 2004, for 
the mosses; Doyle and Stotler - 2006 for liverworts and hornworts and Hickman-1993, for the 
vascular plants. 
Habitat type indicates the general associated occurrence of the taxon on the project site or in 
nature.   
Abundance refers to the relative number of individuals on the project site or in the region. 
 
MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
FUNGI 
Basidiomycota- Club Fungi 
BOLBITACEAE 
 Bolbitius vitellinus   On Dung    Common 

Sunny Side Up 
COPRINACEAE 

Coprinus micaceus   On Wood    Occasional 
Mica Cap 

Cortinarius ssp.   Woodlands    Occasional 
  NCN 
CORTINARIACEAE 
 Crepidotus mollis   Woodlands    Common 

Flabby Crepidotus 
HYDNACEAE 
 Hericium erinaceus   On Hardwoods   Occasional 
  Lion's mane 
HYGROPHORACEAE 
 Hygrocybe flavescens   Woodlands    Common 
  Golden Waxy Cap 
LYCOPERDIALES 
 Scleroderma cepa   Woodlands    Common 
  Earthball 
POLYPORACEAE 

Cryptoporus volvatus   Woodlands on Conifers           Occasional 
 Veiled Polypore  
Daedalea quercina   Woodlands on Dead Wood  Common 

  Thick-walled Maze Polypore 
Ganoderma applanatum  On Conifers or Hardwoods  Common 

  Artist's Conk 
 Laetiporus conifericola  On Dead Logs and Stumps  Common 
  Sulfur Shelf; Chicken of the Woods  
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

 
Lenzites betulina   Woodlands on Dead Wood  Common 

  Gilled Polypore 
 Phaeolus schweinitzii   Woodlands Parasite of D Fir  Common 
  Dyer's Polypore 
 Phellinus gilvus   On Hardwoods   Common 

Hardwood Conk 
 Phellinus pini    On Pines or Douglas-fir  Occasional 

Pine Conk  
Poria corticola   On Hardwoods   Occasional 

NCN 
 Stereum hirsutum   Woodlands on Dead Wood  Common 
  False Turkey Tail 
 Trametes versicolor   Woodlands on Dead Wood  Common 
  Turkey Tail 
 Trametes hirsuta   Woodlands on Dead Wood  Common 
  Hairy Trukey Tail 
STROPHARIACEAE 
 Nemataloma fasiculare  Woodlands    Common 
  Green Gilled Nemataloma 
TREMELLALES 
 Calocera cornea   Woodland on Dead Wood  Common 
  NCN 

Dacromyces deliquescens  Woodland on Dead Wood  Common 
 Yellow Jelly Coral  

TRICHOLOMATACEAE 
 Armillariella mella   Woodlands    Occasional 
  Honey Mushroom 
 Mycena capillaripes   Woodlands    Common 
  NCN 
FUNGI 
Ascomycota - Sac Fungi 
HELVELLACEAE 
 Helvella lacunosa   Woodlands    Occasional 
  Fluted Black Elfin Saddle  
DALDINEACEAE 
 Daldinia grandis   Woodlands on Dead Wood  Common 
  Carbon Balls 
SLIME MOLDS 
MYXOMYCETES 
 Fuligo septica    On Litter    Occasional 
  NCN 
 
MOSSES 
MINACEAE 
 Alsia californica   On Oaks    Common 

NCN 
 @Antitrichia californica  Hardwood Bark, Rock Walls  Common 
  NCN 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

Atrichum selwynii Aust.  Ruderal    Common 
  NCN 

Dendroalsia abietina (Hook.) Brit. Woodlands    Common 
  NCN 
 @Dicranowesia cirrata  Woodlands on Soil   Occasional 
  NCN 
 @Grimmia lavegiata   On exposed Rocks   Common 
  NCN 
 @Fissidens crispus   Soil of Seaps    Common 
  NCN 
 Funaria hygrometrica Hedw.  Ruderal, Burned Areas  Common 
  NCN 

@Homalothecium aeneum   On Cut Banks, Bark of Trees  Common 
  NCN 

Homalothecium nuttallii    Epiphytic on Trees   Common 
  NCN 
 @Kindbergia oregana (Sull) Ochyra Woodlands    Common 
  NCN 
 Orthotrichum lyellii Hook & Tayl. Woodlands, Upper Canopy  Common 
  NCN       
 Scleropodium touretii (Brid.) L Koch.Woodlands    Common 
  NCN 
 @Weissia controversa   Woodlands On Down Logs  Common 
  NCN 
 
LIVERWORTS 
MARCHANTIACEAE 
 Astrella californica   On Soil or Cut Banks   Occasional 
  NCN 
 Targionia hypophylla   On Cut Banks    Common 
  NCN 
JUNGERMANIACEAE 

Fossombronia longiseta  On Soil of Hillsides quick to Dry Occasional 
 NCN  
Porella bolanderi   On Trunks of Angiosperms  Occasional 

NCN 
 

LICHENS 
FOLIOSE 

Cetraria chlorophylla=TuckermannopsisOn Wood Conifer Forests  Occasional 
NCN 

Cetraria orbata=Tuckermannopsis On Limbs Usually Conifers  Occasional 
NCN 

Flavoparmelia caperata  On Oaks    Common 
  NCN 
 Flavopunctilia flaventor  On Oaks    Common 
  NCN 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

Hypogymina imshaugii  On Conifers, Oaks   Common 
 NCN  
Hypogymnia physoides  On Oaks    Common 

  NCN  
Hypogymnia tubulosa   On Oaks    Common 

  NCN  
Melanelixia glabera=Melanelia On Oaks    Common 
 California Camouflauge Lichen  
Parmelia sulcata   On Oaks    Common 

  NCN 
Parmotrema perlatum=P. chinense On Oaks    Common 

  NCN 
Phaeophysica decolor   On Rocks    Common 
 NCN  
Physcia adscendens   On Oaks    Common 

  NCN 
Physconia americana   On Oak Limbs    Common 

  NCN 
 Physconia isidiigera=Physconia detersa Oak Limbs, Rocks, Serpentine Common 
  NCN 

Pseudocyphellaria anthraspis  On Oaks    Common 
  NCN 
 Pseudocypehallaria anomola  On Oaks    Common 

NCN  
Sticta fulginosa   On Oaks    Common 

NCN 
@Xanthoria candelaria  On Oaks    Common 

  NCN 
 Xanthoria polycarpa   On Oaks    Common 
  NCN 
 Xanthoparmelia mexicana  On Rocks    Common 
  NCN 
GELATINOUS 

Leptogium lichenoides  On Mossy Rocks or Soil  Common 
  Jelly Lichen 
 Polychidium contortum  On Bark    Uncommon 
  NCN         Needs Verif. 
LEPROSE  
 Lepraria membranace   On Bark of Redwoods   Common 

 Dust Lichen 
FRUTICOSE 

Cladonia fimbriata   On Soil    Occasional 
  Pixie Cups  

Evernia prunastri   On Oaks    Common 
  NCN 

Ramalina farinacea   On Oaks    Common 
  NCN 
 Ramalina menziesii   On Oaks    Common 
  NCN 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

Teloschistes chrysophthalmus   On Oaks    Common 
 NCN  
Usnea intermedia=U. arizonica On Oaks    Common 

  NCN 
@Usnea subfloridana   On Oaks    Common 

NCN 
@Usnea subgracilis=U hesperina On Conifers    Uncommon 
 NCN  

CRUSTOSE 
 @Buellia disciformis   On Rocks, Tree Limbs  Common 

NCN 
 Pertusaria armaria   On Oaks    Common 
  NCN 

Ochrolechia juvenalis   On Bark    Common 
  NCN 
VASCULAR PLANTS  DIVISION PTEROPHYTA 
BLECHNACEAE 
 Woodwardia fimbriata  Riparian    Occasional 
  Chain Fern     
DENNSTAEDTIACEAE 
 Pteridium aquilinum var. pubescens Grasslands or Woodlands  Common 
  Bracken Fern 
DRYOPTERIDACEAE 

Dryotpteris arguta   Oak Woodlands   Common 
  Coastal Wood Fern 
 Polystichum munitum   Redwood or Riparian   Common 
  Sword Fern 
POLYPODIACEAE 
 Polypodium californicum  Woodlands or Riparian  Common 
  Common Polypody 
PTERIDACEAE 
 Adiantum jordanii   Riparian    Common 
  Common Maidenhair Fern 

Pentagramma triangularis  Riparian or Shady Woodlands  Common 
  Goldback Fern 
 
VASCULAR PLANTS DIVISION CONIFEROPHYTA--GYMNOSPERMS 
PINACEAE 
 Pinus ponderosa   Woodlands     One 
  Ponderosa Pine 
 Pseudotsuga menziesii var. menziesii Woodlands    Common 
  Douglas-fir 
TAXODIACEAE 

Sequoia sempervirens   Coastal Forests    Common 
  Redwood 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
VASCULAR PLANTS DIVISION ANTHOPHYTA --ANGIOSPERMS 
CLASS--DICOTYLEDONAE- TREES 
ACERACEAE 
 Acer macrophyllum   Riparian    Occasional 
  Bigleaf Maple 
CORNACEAE 
 Cornus nuttallii   Woodlands    Occasional 
  Mountain Dog Wood  
ERICACEAE 
 Arbutus menziesii   Woodlands    Common 
  Madrone 
FAGACEAE 

Lithocarpus densiflorus  Woodlands    Common 
  Tan Oak 
 Quercus agrifolia   Woodlands    Common 
  Live Oak 
 Quercus kelloggii   Woodlands    Common 
  Black Oak 
HIPPOCASTANACEAE 
 Aesculus californica   Woodlands, Riparian   Common 
  California Buckeye 
JUGLANDACEAE 
 *Juglans nigra   Planted     Common 
  Black Walnut 
LAURACEAE 
 Umbellularia californica  Woodlands    Common 
  California Bay 
MORACEAE 
 *Ficus carica    Ruderal Escape   Occasional 
  Fig 
OLEACEAE 
 *Olea europaea   Domestic Ruderal   Occasional 
  Olive 
ROSACEAE 
 *Cydonia oblonga   Cultivated    Occasional 
  Quince 
 *Malus sylvestris   Cultivated    Occasional 
  Apple 
 *Prunus domestica.   Escape, Ruderal   Occasional 
  Prune 
SALICACEAE 

Salix laevigata    Wetland     Common 
  Red Willow 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
VASCULAR PLANTS DIVISION ANTHOPHYTA --ANGIOSPERMS 
CLASS--DICOTYLEDONAE-SHRUBS AND WOODY VINES  
ANACARDIACEAE 
 Toxicodendron diversilobum  Woodlands    Common 
  Poison Oak 
APOCYANACEAE 

*Vinca major     Woodlands, Riparian,    Common 
  Periwinkle   Ruderal  
ARALIACEAE 
 Aralia californica   Riparian    Occasional 
  Elk Clover  
ASTERACEAE 
 Baccharis pilularis   Woodlands, Grasslands  Common 
  Coyote Brush  
BETULACEAE 
 Corylus cornuta var. californica Riparian, Woodlands   Occasional 
  Hazelnut 
CALYCANTHACEAE 
 Calycanthus occidentalis  Riparian, Woodlands   Occasional 
  Spicebush 
CAPRIFOLIACEAE 
 Lonicera hispidula var. vacillans Woodlands, Riparian   Occasional 
  Honeysuckle 
 Symphoricarpos albus var. laevigatus Riparian, Shrub/Scrub  Common 
  Snowberry    Woodlands 
ERICACEAE 
 Arctostaphylos manzanita ssp. manzanita Woodlands   Common 
  Common Manzanita 

Rhododendron occidentale  Riparian    Occasional 
  Western Azalea 
FABACEAE 
 *Genista monspessulana  Woodlands    Common 
  Broom, French Broom 
 Lotus scoparius   Grasslands, Chaparral   Common 
  Deerweed, California Broom 
GARRAYACEAE 
 Garrya fremontii  Torry  Chaparral    Occasional 
  NCN 
LAMIACEAE 
 *Rosmarinus officinalis  Domestic Introduction  Occasional 

 Rosemary  
Satureja douglasii   Woodlands/ grasslands  Common 

  Yerba Buena 
PHILADELPHACEAE 
 Whipplea modesta   Woodlands    Common 
  Whipplea, Yerba de Selva 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
ROSACEAE 
 Heteromeles arbutifolia  Shrub/Scrub    Common 
  Christmas Berry, Toyon 
 Rosa gymnocarpa   Woodlands    Occasional 
  Wood Rose 
 *Rubus armeniacus = R. procerus Ruderal    Common 
  Himalayan Blackberry 
 Rubus ursinus    Woodlands    Occasional 
  California Blackberry 
SCROPHULARIACEAE 
 Mimulus aurantiacus   Woodlands    Occasional 
  Bush Monkey Flower 
VITACEAE 
 Vitis californica   Riparian Woodlands   Occasional 
  California Wild Grape 
 
VASCULAR PLANTS  DIVISION  ANTHOPHYTA --ANGIOSPERMS 
CLASS--DICOTYLEDONAE-HERBS 
APIACEAE 
 Heracleum lanatum   Riparian    Common 

Cow-parsnip 
 Osmorhiza chilense   Woodlands, Ruderal   Common 
  Sweet Cicely 
 Sanicula crassicaulis   Woodlands    Common 
  Pacific Sanicle 
ARISTOLOCHIACEAE 
 Asarum caudatum   Riparian    Occasional 
  Wild-ginger 
ASTERACEAE 
 Achillea millefolium   Ruderal    Common 
  Yarrow 
 Adenocaulon bicolor   Woodlands    Common 
  Trail Plant 
 *Anthemis cotula   Ruderal    Common 
  Mayweed, Stinkweed, Dog-fennel 
 Arnica discoidea   Chaparral, Foothill Woodland Occasional 

Rayless Arnica 
Artemesia douglasiana  Riparian    Common 

  Mugwort 
 *Carduus pycnocephalus  Woodlands    Common 
  Italian Thistle 
 *Centaurea solstitalis   Grasslands, Ruderal   Common 
  Yellow Star Thistle 
 *Chamomilla suavolens   Ruderal    Common 

 Pineapple Weed  
Gnaphalium purpureum  Ruderal, Grasslands   Common 

Purple Cudweed 
Hieracium albiflorum   Woodlands, Grasslands  Occasional 

  White-flowered Hawkweed  
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 

*Hypochaeris glabra   Ruderal    Common 
  Cat's Ear 
 *Hypochaeris radiata   Ruderal    Common 

Harry Cat’s Ear    
 Madia elegans ssp. elegans  Ruderal, Grasslands   Common 
  Common Madia  

Madia exigua    Grasslands    Common 
  Threadstem Madia, Tarweed 
 *Senecio vulgaris   Ruderal    Occasional 

NCN 
 *Silybum marianum   Ruderal    Common 
  Milk Thistle 
 Wyethia glabra   Edge of Woodlands   Common 
  Coast Mules Ears 
BEREBERIDACEAE 

Vancouveria planipetala  Woodlands    Occasional 
Inside-out Flower 

BORAGINACEAE 
 Cyanoglossum grande   Woodlands    Common 
  Hound's Tongue 
BRASSICACEAE 
 *Brassica nigra   Ruderal    Common 
  Black Mustard 
 Cardamine californica = (Dentaria) Woodlands    Common 
  Milk Maids, Tooth Wort 
 *Cardamine hirsuta=C. oligosperma Ruderal    Common 
  Bitter-cress 

*Rorippa nasturtium-aquaticum Palustrine    Occasional 
  Water Cress 
CARYOPHYLLACEAE 

Silene californica   Chaparral, Oak Woodlands  Occasional  
  Indian Pink 

*Stellaria media   Ruderal    Common 
  Chickweed 
CLUSIACEAE 
 *Hypericum calycinum  Ruderal/Escape   Occasional 
  St. John’s Wort 
CONVOLVULACEAE 

Convolvulus arvensis Grasslands    Common 
 Morning-glory, Bindweed 
CUCURBITACEAE 

Marah oreganus   Grassland    Occasional 
  Wild Cucumber, Man-root 
FABACEAE  

Lathyrus vestitus var. vestitus  Woodlands    Occasional 
  Hillside Pea 

*Lathyrus odoratus   Ruderal Escape   Occasional 
Sweet Pea 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 

 
*Lotus corniculatus = L. tenus Grasslands, Ruderal   Common 
 Birdfoot Trefoil  

 Lupinus nanus    Grasslands    Common 
  Lupine 
 *Medicago arabica   Ruderal    Common 
  Spotted Bur Clover 

Trifolium albopurpureum   Ruderal    Common  
  Clover 

Trifolium barbigerum   Ruderal     Common 
  Pale Sack Clover 

Trifolium bifidum var. bifidum Ruderal    Occasional 
Notch-leaved Clover 

 *Trifolium hirtum   Ruderal    Common 
  Rose Clover 
 *Trifolium incarnatum  Grasslands, Ruderal   Common 
  Crimson Clover 

*Vicia ludovigiana   Ruderal    Common 
Slender Vetch, California Vetch 

 *Vicia sativa ssp. nigra  Grasslands, Ruderal   Common 
  Narrow Leaved-vetch 
EUPHORBIACEAE 
 *Euphorbia esula   Ruderal    Common 

Leafy Spurge 
GENTIANACEAE 

Centaurium davyi   Ruderal/Woodlands   Common 
  Davy's Centaury 
GERANIACEAE 
 *Erodium botrys   Grasslands    Common 
  Broadleaf Filaree, Long-beaked Filaree 
 *Geranium molle   Grasslands    Common 
  Dove's Foot Geranium 
HYDROPHYLLACEAE 

Nemophila heterophylla  Woodlands, Shrub/Scrub  Occasional 
  Canyon Nemophila 

Phacelia distans   Woodlands    Occasional 
  Wild-heliotrope 
LAMIACEAE  
 Stachys ajugoides var. rigida  Woodlands    Occasional 
  Hedge-nettle 
ONAGRACEAE 

Epilobium ciliatum   Ruderal    Common 
  Northern Willow Herb 
PLANTAGINACEAE 
 *Plantago lanceolata   Ruderal    Common 
  English Plantain 
POLYGONACEAE 

*Polygonum arenastrum  Ruderal    Common 
  Common Prostrate Knotweed 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
 *Rumex crispus   Ruderal    Common 
  Curly Dock 
POLEMONIACEAE 
 Navarretia squarrosa   Ruderal, Grasslands   Common 
  Skunkweed 
POLYGALACEAE 
 Polygala californica   Woodlands, Shrub/Scrub  Occasional 
  Milkwort  
PORTULACACEAE 

Claytonia perfoliata ssp. perfoliata Woodlands, Riparian   Common 
  Miners Lettuce 
 Claytonia parviflora ssp. viridis Woodlands, Riparian   Common 
  NCN 
 *Portulaca oleracea   Ruderal    Common 
  Common Purslane 
PRIMULACEAE 
 Dodecatheon hendersonii ssp. hendersonii Woodlands   Common 
  Shooting Star, Mosquito Bills 
 Trientalis latifolia   Woodlands    Common 
  Starflower 
RANUNCULACEAE 
 Anemone oregana   Moist Woodlands   Occasional 

Windflower 
 Actaea rubra ssp. arguta  Woodlands    Occasional 

Western Baneberry 
 Aquilegia formosa   Chaparral, Oak Conifer Woodland Occasional 

Red Columbine 
 Ranunculus californicus  Grasslands, Woodlands  Common 
  Buttercup 
 *Ranunculus muricatus  Grasslands, Ruderal   Occasional 
  Pickle-fruited Buttercup 
ROSACEAE 
 Fragaria vesca ssp. vesca   Woodlands/Grasslands  Common 
  Wood Strawberry 

Potentilla glandulosa ssp. glandulosaOpen Areas Edges of Woodlands Common 
  Sticky Cinquifoil 
RUBIACEAE 
 Galium aparine   Woodlands, Riparian, Ruderal Common 
  Goose Grass  
 *Galium divaricatum   Grasslands    Occasional 
  Lamarck's Bedstraw, Tiny Bedstraw 
SCROPHULARIACEAE 
 Mimulus guttatus   Riparian    Common 
  Common Monkey Flower 

*Verbascum thapsus   Ruderal    Occasional 
  Wooley Mullein 
VISCACEAE 

Phoradendron villosum  Woodlands    Common 
  Oak Mistletoe 
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
VIOLACEAE 
 Viola adunca    Mesic Edge of Woodlands  Occasional 

Western Dog Violet 
 
VASCULAR PLANTS  DIVISION  ANTHOPHYTA --ANGIOSPERMS 
CLASS--MONOCOTYLEDONAE-GRASSES 
POACEAE 
 Agrostis exarata   Riparian, Moist Areas   Common 
  Spike Bent Grass 
 *Aira caryophyllea   Grassland    Common 
  Silver European Hairgrass 
 *Arundo donax   Riprian     Occasional 
  Giant Reed 
 *Avena fatua    Grasslands    Common 
  Wild Oat 
 *Avena sativa    Grasslands, Ruderal   Common 
  Cultivated Oat 
 Bromus carinatus var. carinatus Grasslands, Woodlands, Ruderal Common 
  California Brome 
 *Bromus diandrus =(B. rigidus) Ruderal, Grasslands   Common 
  Ripgut Grass  

*Bromus hordeaceus =(B. mollis) Grasslands    Common 
  Soft Chess, Blando Brome 

Bromus laevipes   Conifer Forests   Common 
Forest Brome 

 *Cynosurus echinatus   Ruderal    Common 
  Hedgehog, Dogtail 
 Elymus glaucus ssp. glaucus  Woodlands    Common 
  Blue Wildrye 

Festuca occidentalis   Open Forests, Woodlands  Occasional 
  Western Fescue 

Melica californica   Grassland, Oak & Conifer Woodland Occasional 
 California Melic  
*Lolium multiflorum   Grasslands    Common 

  Italian Rye Grass 
 *Lolium perenne   Grasslands    Common 
  Perennial Rye Grass 

Nassella pulchra = (Stipa pulchra) Oak Woodland, Chaparral,Grasslands Common 
  Purple Needle Grass 

*Phalaris aquatica   Grasslands    Common 
  Harding Grass 
 *Poa bulbosa    Grasslands    Common 
  Bulbous Bluegrass  
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MAJOR PLANT GROUP 
Family 
 Genus     Habitat Type            Abundance 
  Common Name        __ 
NCN = No Common Name, * = Non-native, @= Voucher Specimen 
 
VASCULAR PLANTS  DIVISION  ANTHOPHYTA --ANGIOSPERMS 
CLASS--MONOCOTYLEDONAE-SEDGES AND RUSHES 
CYPERACEAE 

Carex multicaulis   Forests     Occasional 
 Many-stemmed Sedge 
 Caryx obnupta   Palustrine, Damp Swales  Occasional 

  Sedge 
JUNCACEAE 
 Juncus bufonius var. bufonius  Grasslands    Common 
  Toad Rush 

Juncus effusus    Open Woodlands, Grasslands  Common  
  Rush 
 Luzula comosa   Grasslands, Woodlands  Common 
  Wood Rush 
 
VASCULAR PLANTS  DIVISION  ANTHOPHYTA --ANGIOSPERMS 
CLASS--MONOCOTYLEDONAE-HERBS 
ARACEAE 

*Zantedeschia aethiopica  Ruderal, escape   Occasional 
 Calla Lily 

ORCHIDACEAE 
Calypso bulbosa   Redwood Forests   Occasional 
 Fairy Slipper 

IRIDACEAE 
 Iris macrosiphon   Woodlands    Occasional 
  Long-tubed Iris 

 Sisyrinchium bellum   Grasslands    Common 
 Blue-eyed Grass 

LILIACEAE 
Calochortus amabilis   Grasslands    Occasional 

  Diogenes' Lantern 
 Chlorogalum pomeridianum var. pomeridianum Woodlands, Grasslands Common 
  Soap Plant 
 Dichelostemma capitatum   Grasslands, Open Woodlands  Occasional 
  Blue Dicks 

Fritillaria biflora   Edge of Woodlands   Occasional 
Chocolate Lily, Mission bells 

Smilacina stellata   Moist Woodlands, Stream Banks Common 
  Slim False Solomon's Seal 
  Triteleia laxa = (Brodiaea laxa) Grasslands    Occasional 
  Ithuriel's Spear 
 Trillium ovatum   Woodlands    Common 

Western Trillium  
 Triteleia laxa = (Brodiaea laxa) Grasslands    Occasional 
  Ithuriel's Spear 
. Zigadenus fremontii var. fremontii Grasslands    Occasional 
  Star Lily 
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Fauna Species Observed in the Vicinity of the Project Site 
 
The nomenclature for the animals found on the project site and in the immediate vicinity 
follows: Mc Ginnis –1984, for the fresh water fishes; Stebbins -l985, for the reptiles and 
amphibians; and Udvardy and Farrand – 1998, for the birds; and Jameson and Peeters  -l988 
for the mammals. 
 
AMPHIBIA AND REPTILIA  
ORDER 
 Common Name   Genus     Observed  
 
ANURA 
 Tree Frog   Hyla regilla     X 
 
SQUAMATA 

Northwestern Alligator Lizard Gerrhonotus coeruleus ssp. principis X 
Western Fence Lizard  Sceloporus occidentalis   X 

 
AVES 
ORDER 
 Common Name   Genus     Observed  
 
AVES 
 Acorn Woodpecker  Melanerpes fomicivorus   X 
 American Robin  Turdus migratorius    X 
 California Quail  Callipepla californica    X 
 Mourning Dove  Zenaida macroura    X 
 Northern Flicker  Colaptes auratus    X 
 Oregon Junco   Junco oreganus    X 
 Pileated Woodpecker  Dryocopus pileatus    X 

Red-shouldered Hawk  Buteo lineatus     X 
Red-tailed Hawk  Cathartes aura    X 

 Rufous-sided Towhee  Pipilo erythrophthalmus   X 
 Scrub Jay   Aphelocoma coerulescens   X 

Turkey Vulture  Cathartes aura    X 
 
MAMMALS  
ORDER 
 Common Name   Genus     Observed  
 
CARNIVORA 

Coyote    Canis latrans     Skat 
 
CERVIDAE 
 Black-tailed Deer  Odocoileus hemionus    Sight 
 
INSECTIVORA 

Broad-footed Mole  Scapanus latimanus    Workings 
 

RODENTIA 
Western Grey Squirrel Sciurus griseus    Sight 
Pocket Gopher   Thomomys bottae    Sight 
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 Dusky-footed Wood Rat Neotoma fuscipes    Den 
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TO: Dennis Hall, Staff Chief, Forest Practice  
 California Department of Forestry and Fire Protection 

FROM: Laura Burris, Botanist 

DATE: March 19, 2012 

SUBJECT: Supplemental Biological Field Survey for Jasud Estate Vineyards  
 Timberland Conversion Project

Introduction
The Jasud Estate Vineyards Timberland Conversion Project (proposed project) is proposed entirely within 
Napa County assessor’s parcel number (APN) 020-300-005, which totals 38± acres.  Approximately 14± 
acres of timberland will be harvested on the property under a Timber Harvest Plan (THP) and Timber 
Conversion Plan (TCP), consistent with Forest Practice Rules.  Subsequently, a 12± acre vineyard would be 
developed within the harvested area.  The timber harvest will occur before the vineyard conversion and 
installation of the onsite erosion control plan (ECP) under the proposed project, which are the components 
of the project that trigger the preparation of an Environmental Impact Report (EIR) under the California 
Environmental Quality Act (CEQA).   

Purpose of Supplemental Biological Survey 
Analytical Environmental Services (AES) Botanist Laura Burris and Environmental Resource Management 
Registered Professional Forester Scott Butler conducted a supplemental biological survey of the project site 
on August 29, 2011.  The supplemental survey was performed on the Jasud property in order to:  1) satisfy 
standards and requirements of the Napa County General Plan (General Plan; Napa County, 2008), 
including those outlined in the Napa County Baseline Report (Napa County, 2005), in relation to special-
status plant species and vegetation communities (i.e. the Napa County Baseline Data Report recommends 
that CNPS list 3 and 4 species be addressed for projects in Napa County to adequately address local species 
of concern.); 2) ground-truth biological findings documented in the Biological Resources Report prepared 
for the project by Kjeldsen (2011b); and 3) refine the vegetation community boundaries mapped by 
Kjeldsen (2011b) to ensure accurate assessment of impact acreages.   

Survey Methodology 
Surveys of the property were conducted by Ms. Burris and Mr. Butler on foot via meandering transects.  
Representative areas of each of the vegetation communities and wildlife habitats identified in the 
Biological Resources Report (Kjeldsen, 2011b) were examined in detail.   

The boundaries of vegetation communities presented in the Biological Resources Report were reviewed 
with the aid of an aerial photography map of the project site and through identification of dominant 
vegetation species cover within each vegetation community.  The vegetation communities were also 
assessed for the potential to support state and/or federally-listed special-status plant species identified in the 
Biological Resources Report (Kjeldsen, 2011b). 

Analytical  
Environmental
Services

Page 6.116 Appendix F



   

2

Results 
The general boundaries of the vegetation communities mapped by Kjeldsen (2011b) were refined to reflect 
current on-ground conditions within the property.  The alterations to the boundaries of on-site vegetation 
communities were discussed with Kjeldsen Biological Consulting, who subsequently returned to the site to 
verify the findings, on which they concurred.  The vegetation community map presented in the original 
Biological Resources Report (Kjeldsen, 2011b) was edited accordingly to the supplemental survey results 
and is presented in the final Biological Resources Report (Kjeldsen, 2011a). 

In addition, several special-status plant species not previously discussed due to being identified as not 
having suitable habitat on the property, not occurring within five miles of the project site, or ranked CNPS 
List 3 or 4 by Kjeldsen (2011a/b) were reviewed further and determined to indeed have potential to occur 
on the project site.  The supplemental review and survey of such species satisfies the requirements of the 
Napa County General Plan and the Napa County Baseline Data Report for plant species of concern defined 
by Napa County (including CNPS Lists 3 and 4) (Napa County, 2005; 2008).  According to the results of 
the supplemental biological survey, the property provides suitable habitat for the following additional 
species; however, none of these species were observed on the property during the supplemental survey by 
AES/Environmental Resource Management (2011) or by Kjeldsen (2011a/b).  Detailed descriptions of the 
suitable habitats present on the property are provided below as a supplement.  

Napa false indigo (Amorpha californica var. napensis) – suitable habitat is present in the mixed 
oak woodland and within the ecotone habitat between the mixed oak woodland and grassland 
habitats.  This species was not observed onsite during the biological surveys, which were 
performed within the appropriate period of identification (April – July) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Bent-flowered fiddleneck (Amsinckia lunaris) – suitable habitat is present within the grassland 
habitat on-site.  This species was not observed on-site during the biological surveys, which were 
performed within the appropriate period of identification (March – June) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011).

Clara Hunt’s milk-vetch (Astragalus claranus) – suitable habitat is present within the mixed oak 
woodland and grassland habitats.  This species was not observed on-site during the biological 
surveys, which were performed within the appropriate period of identification (March – May) by 
Kjeldsen (2011a/b).  This species was not observed on-site during the supplemental biological 
survey by AES/Environmental Resource Management (2011). 

Big-scale balsamroot (Balsamorhiza macrolepis var. macrolepis) – suitable habitat is present 
within the mixed oak woodland and Douglas fir forest.  This species was not observed on-site 
during the biological surveys, which were performed within the appropriate period of identification 
(March – June) by Kjeldsen (2011a/b).  This species was not observed on-site during the 
supplemental biological survey by AES/Environmental Resource Management (2011). 

Narrow-anthered California brodiaea (Brodiaea californica var. leptandra) – suitable habitat is 
present within the mixed oak woodland habitat.  This species was not observed on-site during the 
biological surveys, which were performed within the appropriate period of identification (March – 
July) by Kjeldsen (2011a/b).  This species was not observed on-site during the supplemental 
biological survey by AES/Environmental Resource Management (2011). 

Rincon Ridge ceanothus (Ceanothus confusus) – suitable habitat is present within the mixed oak 
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woodland habitat.  This species was not observed on-site during the biological surveys, which were 
performed within the appropriate period of identification (February – June) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Holly-leaved ceanothus (Ceanothus purpureus) – suitable habitat is present within the mixed oak 
woodland habitat.  This species was not observed on-site during the biological surveys, which were 
performed within the appropriate period of identification (February – June) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011).

Pappose tarplant (Centromadia parryi ssp. parryi) – suitable habitat is present within the grassland 
and “wet area” habitats.  This species was not observed on-site during the biological surveys which 
were performed within the appropriate period of identification (May – November) by Kjeldsen 
(2011a/b).  This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Streamside Daisy (Erigeron bioletti) – marginally suitable habitat is present in the drainages within 
the mixed oak woodland, Douglas fir forest, and Coast redwood forest habitats.  This species was 
not observed on-site during the biological surveys which were performed within the appropriate 
period of identification (June – September) by Kjeldsen (2011a/b).  This species was not observed 
on-site during the supplemental biological survey by AES/Environmental Resource Management 
(2011). 

Burke’s goldfields (Lasthenia burkei) – suitable habitat is present in the “wet area” habitat.  This 
species was not observed on-site during the biological surveys which were performed within the 
appropriate period of identification (April – June) by Kjeldsen (2011a/b).  This species was not 
observed on-site during the supplemental biological survey by AES/Environmental Resource 
Management (2011). 

Jepson’s leptosiphon (Leptosiphon jepsonii) – suitable habitat is present within the mixed oak 
woodland habitat.  This species was not observed on-site during the biological surveys which were 
performed within the appropriate period of identification (March – May) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Woolly meadowfoam (Limnanthes floccosa ssp. floccosa) – suitable habitat is present within the 
mixed oak woodland, grassland, and “wet area” habitats.  This species was not observed on-site 
during the biological surveys which were performed within the appropriate period of identification 
(March – June) by Kjeldsen (2011a/b).  This species was not observed on-site during the 
supplemental biological survey by AES/Environmental Resource Management (2011). 

Cobb Mountain lupine (Lupinus sericatus) – suitable habitat is present within the mixed oak 
woodland habitat.  This species was not observed on-site during the biological surveys which were 
performed within the appropriate period of identification (March – June) by Kjeldsen (2011a/b).  
This species was not observed on-site during the supplemental biological survey by 
AES/Environmental Resource Management (2011). 

Mount Diablo cottonweed (Micropus amphiboles) – marginally suitable habitat is present within 
the mixed oak woodland and grassland habitats.  This species was not observed on-site during the 
biological surveys which were performed within the appropriate period of identification (March – 
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May) by Kjeldsen (2011a/b).  This species was not observed on-site during the supplemental 
biological survey by AES/Environmental Resource Management (2011). 

Baker’s navarretia (Navarretia leucocephala ssp. bakeri) – suitable habitat occurs in the “wet area” 
and mixed oak woodland habitats.  This species was not observed on-site during the biological 
surveys which were performed within the appropriate period of identification (April – July) by 
Kjeldsen (2011a/b).  This species was not observed on-site during the supplemental biological 
survey by AES/Environmental Resource Management (2011). 

Napa bluecurls (Trichostema ruygtii) – suitable habitat occurs in the mixed oak woodland habitat.  
This species was not observed on-site during the biological surveys which were performed within 
the appropriate period of identification (June – October) by Kjeldsen (2011a/b).  This species was 
not observed on-site during the supplemental biological survey by AES/Environmental Resource 
Management (2011). 

Oval-leaved viburnum (Viburnum ellipticum) – suitable habitat occurs in the mixed oak woodland.  
This species was not observed on-site during the biological surveys which were performed within 
the appropriate period of identification (May – June) by Kjeldsen (2011a/b).  This species was not 
observed on-site during the supplemental biological survey by AES/Environmental Resource 
Management (2011). 

Conclusions 
The results of the supplemental biological survey, which was conducted to ensure that all of the local plants 
of concern to Napa County were specifically surveyed for, found that while the project site provides 
suitable or marginally suitable habitat for some special status plant species as discussed above, none of 
these plants were observed on the site during the biological surveys by Kjeldsen (2011a/b) or in the 
supplemental survey performed by AES and Environmental Resource Management in August of 2011.  
The biological surveys conducted by Kjeldsen Biological Consulting and AES/Environmental Resource 
Management were floristic in nature and covered the entire property.  In summary, this supplemental 
analysis concurs with the findings presented in the final Biological Resources Report (Kjeldsen, 2011a) 
that none of the special status species presented in Kjeldsen (2011a) and none of those of local concern to 
Napa County surveyed for by AES/Environmental Resource Management (2011) are present on the project 
site.

This supplemental survey memorandum along with the final Kjeldsen Biological Resources Report (2011a) 
will be included in the Draft Environmental Impact Report prepared for the proposed project as the 
supplemental survey methodology and findings documentation satisfy the standards and requirements of 
the Napa County General Plan (General Plan; Napa County, 2008), including those outlined in the Napa 
County Baseline Report (Napa County, 2005), in relation to special-status plant species and vegetation 
communities. 

Page 6.119 Appendix F



   

5

References 
Kjeldsen, et al., 2011a.  Biological Resources Report for the Jasud Estate LLC THP/TCP.  September 22,  
 2011. 

Kjeldsen, et al., 2011b.  Biological Resources Report for the Jasud Estate LLC THP/TCP.  February,  
 2011. 

Napa County, 2008.  Napa County General Plan.  June 2, 2008.  Available online at:  
 http://www.co.napa.ca.us/GOV/Departments/DeptDocs.asp?DID=8&T=68&V= 

0&od=0. 

Napa County Conservation, Development, and Planning Department (Napa County), 2005. Napa County  
 Baseline Data Report: Version 1; Chapter 4 Biological Resources.  Napa County, California.   

Page 6.120 Appendix F



Gilpin Geosciences, Inc
Earthquake & Engineering Geology

2038 Redwood Road Napa, CA 94558  tel: (707) 251-8543 fax: (707) 257-8543

June 29, 2011
91449.01

Ketan Mody
Jasud Estate LLC
C/o Scott Butler
Environmental Resource Management
889 Hwy 20-26
Ontario, OR 97914

Subject: Engineering Geological & Geotechnical Evaluation
Jasud Vineyard
APN 020-300-005
2087 Diamond Mountain  Road
Calistoga, California

Dear Mr. Butler:

We are pleased to present the results of our engineering geological evaluation of
the development of approximately 12.1 net acres (15 acres gross) of vineyard
within the 38.6-acre parcel at 2087 Diamond Mountain Road, Calistoga,
California.  Existing improvements on the parcel include a residence,
outbuildings, a spring and water storage tank.

We understand that this evaluation will supplement the “Jasud Estate LLC Jasud
Vineyard Erosion Control Plan for New Vineyard”, prepared by Napa Valley
Vineyard Engineering, Inc. (NVVE, 2010).

SCOPE OF SERVICES

The purpose of this investigation was to review the proposed vineyard
development and evaluate the potential impact to slope stability.  In order to
accomplish this, we performed the following tasks:

• reviewed published and unpublished reports and maps of the site;
• reviewed aerial photographs in order to evaluate the surficial

geological features on the site;
• reviewed the Napa Valley Vineyard Engineering, Inc. Erosion Control

Plan,  and,
• performed a geologic reconnaissance on 28 January 2010.
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REGIONAL GEOLOGY

The site is located in the Coast Ranges geomorphic province, which is
characterized by northwest-southeast trending valleys and ridges.  These are
controlled by folds and faults that resulted from the collision of the Farallon and
North American plates and subsequent shearing along the San Andreas fault.
Sonoma Volcanics andesitic to basaltic lava flows (Fox and others, 1973) envelope
the north and northeast crest and flank of Diamond Mountain.  This unit is
characterized by volcanic deposits, mostly andesite flows.  Sonoma Volcanics tuff
is mapped underlying the lavas and crop out in the large drainage east and north
of the site.

The site lies along the northeastern flank of Diamond Mountain.  No landslides
are mapped by Dwyer and others, 1976.

The soil is mapped at the site as the Aiken loam series, on 2 to 15 percent, and 30
to 50 percent slopes. Aiken loam soils are characterized as developing on basic
igneous rock (USDA, 1978).

Active faults have been mapped in the vicinity.  The closest active fault to the site
is the Maacama Fault approximately 6.7 miles west of the site. The Maacama fault
is classified as a type B fault by the UBC, (ICBO, 1988) and is capable of
generating a Moment Magnitude 6.9 earthquake.   The Rogers Creek fault lies
approximately 9.1 miles west of the site and is capable of a Moment Magnitude
7.0 earthquake.

SITE CONDITIONS

We evaluated site conditions based on aerial photo interpretation and a
geological reconnaissance.  The site includes timbered areas as well as some areas
that appeared to have been orchards.

The vineyard sites lie on and adjacent to a very gently inclined northeast-facing
bench on the flanks of Diamond Mountain.  The vineyard blocks extend from
Elevation 1630 feet to 1890 feet.  Vineyard blocks A, E, and parts of I and J
occupy the bench areas and Vineyard Blocks B, C, D F and G occupy the slope
below the bench.  Vineyard block H lies to the southeast across a small drainage
channel (Class III Stream) from the bench.  Vineyard Blocks K and L extend up
the slope above the bench.

A prominent spring drains the hillslope at Elevation 1818 feet just below the
proposed Vineyard Block K.  The spring drains on the slope leaving a wet area
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on the bench before collecting in a small drainage channel (Class III Stream)
between proposed blocks A and E.  The Blocks adjacent to the “wet area” are
shown with 50-foot set backs.

CONCLUSIONS AND RECOMMENDATIONS

Based on our research and review of the site conditions, the proposed vineyard
development appears feasible from the standpoint of an engineering geological
evaluation.  We did not observe any evidence of global slope instability such as
landslides or areas of pervasive soil creep.  We observed favorable slope stability
and drainage conditions with low slope inclinations, combined with strong to
very strong andesitic lava underlying the site.

The NVVE Erosion Control Plan has proposed several drainage improvements
for the new vineyard blocks that include water spreaders, detention basins, and
areas for rock stabilization, and straw mulch that appear to be appropriate for
the proposed application.  NVVE has specified appropriate temporary drainage
improvements such as water bars and fiber rolls to dissipate any concentrated
flow.

LIMITATIONS

Our services have been performed in accordance with generally accepted
principles and practices of the geological profession.  This warranty is in lieu of all
other warranties, either expressed or implied.  In addition, the preliminary
conclusions and recommendations presented in this report are professional
opinions based on the indicated project criteria and data described in this report.
They are intended only for the purpose, site location and project indicated.
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Introduction 
 
A  hydrologic  analysis  was  performed  with  the  TR‐55  and  HEC‐RAS  models  to  assess  Project 
impacts on storm runoff  in the headwaters of an unnamed tributary to the Napa River (Figure 
1).  The tributary watershed consists of the southern extent of the Calwater planning watershed 
of Simmons Creek (2206.500102).   The Project  is the proposed Jasud Vineyard which proposes 
the  conversion of approximately 15 gross acres  (± 12 net acres) of  timberland  to  commercial 
vineyard  within  APN  020‐300‐005,  a  parcel  of  about  38.6  acres  located  at  2087  Diamond 
Mountain Road  in northern Napa County.   This hydrologic analysis  is  intended as a supporting 
document  for  evaluation  of  project  compliance  with  County  of  Napa  regulations  and  as  a 
component of the Project Environmental  Impact Report.   Additional  information regarding the 
Project and its environmental setting is available in other Project documents.  The scope of this 
analysis is limited to hydrologic processes.   
 
TR‐55  is  a  U.S. Department  of  Agriculture  hydrologic  model  that  is  commonly  used  in  Napa 
County to estimate runoff and peak discharges and develop hydrographs for small basins using 
unit  hydrograph  theory  and  routing  procedures  that  depend  on  runoff  travel  time  through 
segments of the watershed (USDA, 1986).  This analysis was performed using the GIS interface in 
the Watershed Modeling  System  (WMS  8.4)  software  developed  by  Aquaveo.    A  number  of 
parameters  are  required  as  inputs  for  the  development  of  the  model  including  rainfall,  soil 
hydrologic groups, ground cover types along with channel characteristics and dimensions.  
 
HEC‐RAS  is a hydraulic model developed by  the Army Corps of Engineers. HEC‐RAS  computes 
water surface profiles  for a given  input discharge at a series of  input cross sections by solving 
the  1‐dimensional  energy  equation  and  computing  energy  losses  by  friction  and  flow 
contractions and/or expansions.  In this analysis, HEC‐RAS was used to evaluate flow routing in 
piped drainage systems described in the Project Erosion Control Plan (ECP).  

Site Conditions  
The Project site  is situated  in the uppermost portion of the Simmons Creek Calwater planning 
watershed  (Figure 1).   At  the  crossing of Highway 128 about 3.3 miles downstream  from  the 
Project site, the unnamed tributary to which the project site drains has a drainage area of about 
1677  acres.    Existing  vineyard  development  in  the  watershed  is  about  261  acres  (16%  of 
drainage area).   
 
The Project site  is  located on gently  to moderately sloping  terrain  (mean slope of 22%) and  is 
comprised of a mixture of divergent, planar and  convergent  slope  shapes and  convex, planar 
and  concave  flow  lines  draining  generally  to  the  northeast.    Two  Class  III  channels  drain 
approximately 9 acres  (60%) of  the project area.   The remainder of  the project area drains  to 
divergent and planar slopes with no developed channels.   Approximately 13 acres (87%) of the 
project is currently forested with Douglas‐fir and scattered redwood and oak trees.  A developed 
spring  located  in  the  southwest quadrant of  the project area  feeds  the westernmost Class  III 
watercourse which drains to Node 8 (Figure 2).  Soils located at the project site are classified by 
the USDA Soil Conservation Service Napa County Soil Survey as Aiken Loam (SCS 100 and 102).  
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Figure  1:  Unnamed  Tributary  to  Napa  River  within  Simmons  Creek  Calwater  Planning 
watershed. 
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Approach to Analysis 
The objective of  this analysis  is  to evaluate potential Project effects on peak  runoff  resulting 
from rainstorms.  The analysis assesses the likely effects on runoff of changes in land cover from 
forest to vineyard, changed drainage patterns by the addition of diversion ditches in the Project 
ECP  (Figure  2),  and  two  runoff  detention  basins.    Potential  Project  effects  are  assessed  by 
comparison of predicted pre‐ and post‐Project peak runoff along the project boundary.   
  

Modeling 
The USDA model TR‐55  is  the primary hydrologic model used.    It  requires  inputs  to describe 
rainfall  for  design  storms,  topographic  definition  of  drainage  basins,  and  description  of 
vegetative  cover  and  soils  to  determine  runoff  characteristics.  Flows  through  proposed 
subsurface culverts were evaluated using HEC‐RAS version 4.0, a 1‐dimensional hydraulic model 
developed by the U.S. Army Corps of Engineers (Hydrologic Engineering Center, 2008). 
 
Rainfall   
Of the four 24‐hour rainfall distributions, the northwestern coastal United State are classified as 
type IA (USDA, 1986).  Type IA rainfall intensity represents a typical Mediterranean climate with 
dry  summers  and wet winters.   Rainfall events of 24 hour duration were  simulated with  the 
model  for  the  2,  10,  50  and  100  year  recurrence  interval  storms.  Rainfall  depths  were 
determined from maps in the NOAA Atlas 2 Volume 11 (NOAA, 1973) (Table 1).  
 
Table 1: Rainfall depths for typical recurrence interval storms at the project site. 
 

Recurrence Interval Storm 
(24 hour Duration) 

Precipitation Depth  
(in) 

2 year   5 

10 year   7.2 

50 year   9 

100 year   9.2 
 
 
Drainage Basins 
The portion of  the unnamed  tributary  to  the Napa River watershed evaluated  in  this analysis 
includes all contributing areas to the downslope edge of the project boundary (Figures 1 and 2). 
The process of subdividing the Project area  into sub‐catchments for the pre‐ and post–Project 
conditions for peak flow comparison is described below. 
 
A  detailed  Erosion  Control  Plan  (ECP)  has  been  developed  for  the  Project  by  Napa  Valley 
Vineyard Engineering,  Inc.  (NVVE)  to comply with Napa County  regulatory  requirements.   The 
ECP  provides  for modifications  of  runoff  patterns  on  the  Project  site.    To mitigate  potential 
erosion, along‐contour diversion ditches are proposed to prevent overland flow from becoming 
sufficiently concentrated to cause erosion.  The proposed diversion ditches will increase the flow 
path  lengths within project basins.    This  increase  in  flow  length will  alter  the  timing of peak 
flows.   All collected runoff  is directed  to drop  inlets to buried drainage pipes and  then routed 
either to flow spreaders (designed to disperse concentrated flows evenly across a divergent or 
planar hillside), or to detention basins designed to reduce peak flows.  
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Figure 2: Pre‐ and post‐Project drainage basins.   
 
To evaluate peak  flows at  the project boundary  the down‐slope edge of  the project boundary 
was divided  into drainage nodes with either concentrated flow or a dispersed flow outlet  (see 
Figure 2  for node  locations).   Basin boundaries were determined using  topographic  contours 
generated from the ground survey data collected by Michael Brooks & Associates  in August of 
2009.  For pre‐Project baseline conditions, nine basins were defined and evaluated using TR‐55 
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(Figure 2).  Basin drainage areas range from 0.3 to 47.2 acres.  The two largest drainages (Basin 
7‐47.2 acres; Basin 8‐25.9 acres) have substantial drainage area above the Project site (Figure 1) 
and contain Class III channels.  These two basins receive the majority of runoff from the Project 
area (8.7 acres, nearly 60% of the gross vineyard acreage). 
 
Post‐Project drainage basins were defined by modifying pre‐Project basins to reflect the changes 
in  flow paths proposed  in  the ECP  (Figure 2).   Each drainage area  flowing  to a drainage ditch 
became a new basin for purposes of post‐Project analysis.   Each of the nine basins created for 
the baseline condition were  thus sub‐divided,  resulting  in a  total of 40 basins  (Figure 2).   The 
post‐Project basin total area  is  identical to that of the pre‐Project area, which allows for direct 
pre‐ and post‐Project comparison. It should be noted that due to the change  in drainage basin 
areas basin numbering is not consistent between pre and post‐Project scenarios.  
 
Runoff 
Curve Number Assignment 
The most  important parameter the modeler must decide upon when building a TR‐55 model  is 
the Runoff Curve Number assigned  to each  land use  type.   Curve numbers are dependent on 
land  cover  types  and  the  hydrologic  soil  groups  found  in  the  area  and  are  used  in  the 
calculations of runoff.  
 
Five  land  cover  types  were  used  to  help  determine  the  composite  curve  numbers  for  each 
drainage basin for current and proposed conditions at the project site.   Land cover maps were 
digitized  in ArcGIS  for  the  project  area  based  on  interpretation  of  2007 Napa  County  digital 
orthophotos.  Land  cover  types  found  within  the  watersheds  draining  the  project  area  are 
summarized in Table 2 and 3.  
 
Proposed detention basin  areas were not  included  as  a  separate  cover  type  in  the proposed 
conditions land cover maps.  Effects of the basins on project peak flow estimates are addressed 
outside of TR55 using the storage indication method.  SCS Rainfall distributions were calculated 
for  the  2,  10,  50  and  100  year  24  hour  events  using  a  calculator  at  hydrocalc.com 
(http://www.hydrocalc.com/scs_rain/scs_rain.html).    The  resulting  time  series  of  rainfall  data 
was  used  to  determine  an  instantaneous  discharge  for  each  six‐minute  timestep  creating  a 
hydrograph  for each detention basin. These hydrographs were added  to  the composite  inflow 
hydrographs  for  each  detention  basin  and  analyzed  using  the  storage  indication  method 
described later in this document. 
 
Tables 2‐2 a‐d  in the TR‐55 guidance manual provide runoff curve number for varying types of 
land uses  (USDA, 1986).   Land cover types were selected specifically from Tables 2‐2b “Runoff 
curve  numbers  for  cultivated  agricultural  lands”  and  2‐2c  “runoff  curve  numbers  for  other 
agricultural  lands”.    The  undeveloped  land  cover  types  used  were  selected  from  Table  2‐2b 
these  were:  “Grassland”  and  “Forest”  both  with  “good”  hydrologic  conditions  (“good” 
conditions encourage average and better than average infiltration and tend to decrease runoff; 
USDA, 1986).   To simulate a no‐till vineyard  land cover “close‐seeded or broadcast  legumes or 
rotation meadow” cover type was chosen from Table 2‐2b with a “straight row” treatment and 
“good” hydrologic condition was chosen.  The existing orchard land was simulated with “Woods‐
grass  combination  (orchard  or  tree  farm)”  also  with  a  “good”  hydrologic  condition.    For  all 
buildings  or  significantly  developed  pieces  of  ground  the  cover  type  “Farmsteads‐buildings, 
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lanes, driveways and surrounding  lots” was used.   Only one hydrologic condition was available 
to use for the “Farmsteads” cover type. 
 
 

Table 2: Jasud Pre‐Project land cover type summary table. 
 

Pre‐Project 

Basin  Land Use  Area Acres  Percent Total 

1  Vineyard  0.45  79.8% 
1  Forest  0.11  20.2% 

2  Vineyard  1.41  70.6% 
2  Grassland  0.04  2.0% 
2  Forest  0.51  25.7% 
2  Farmstead  0.03  1.7% 

3  Vineyard  0.95  72.3% 
3  Grassland  0.02  1.7% 
3  Forest  0.33  25.2% 
3  Farmstead  0.01  0.9% 

4  Vineyard  0.98  67.8% 
4  Grassland  0  0.0% 
4  Forest  0.46  32.2% 

5  Vineyard  0.97  51.4% 
5  Forest  0.92  48.6% 

6  Vineyard  0.06  21.0% 
6  Forest  0.21  79.1% 

7  Vineyard  6.94  14.7% 
7  Grassland  3.14  6.7% 
7  Forest  37.1  78.6% 

8  Vineyard  11.9  45.9% 
8  Orchard/Woods  0.72  2.8% 
8  Grassland  2.81  10.8% 
8  Forest  10.48  40.5% 

9  Vineyard  1.89  68.3% 
9  Grassland  0.24  8.5% 
9  Forest  0.64  23.1% 
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Table 3 Post‐Project land cover type summary table. 

Basin  Land Use  Area Acres  Percent Total 

1  Vineyard  0.4  0.7991 

1  Forest  0.1  0.2009 

2  Vineyard  0.93  0.8024 

2  Grassland  0.06  0.0556 

2  Forest  0.17  0.1419 

3  Vineyard  0.37  1 

4  Vineyard  0.57  1 

5  Vineyard  1.08  0.8891 

5  Forest  0.13  0.1109 

6  Vineyard  0.16  0.1102 

6  Forest  1.3  0.8898 

7  Vineyard  0.74  0.7683 

7  Forest  0.22  0.2317 

9  Vineyard  0.61  1 

10  Vineyard  0.1  0.4434 

10  Forest  0.13  0.5566 

13  Vineyard  0.25  0.381 

13  Forest  0.4  0.619 

14  Vineyard  0.54  0.3702 

14  Forest  0.91  0.6298 

15  Vineyard  0.05  0.1983 

15  Forest  0.21  0.8017 

16  Vineyard  2.17  0.0604 

16  Grassland  3.1  0.086 

16  Forest  30.72  0.8536 

17  Vineyard  9.51  0.4193 

17 
Orchard/Woo

ds  0.71  0.0313 

17  Grassland  2.28  0.1006 

17  Forest  10.18  0.4488 

18  Vineyard  0.09  0.1988 

18  Forest  0.37  0.8012 

19  Vineyard  0.32  0.9997 

19  Forest  0  0.0003 

20  Vineyard  0.56  0.9966 

20  Forest  0  0.0034 

21  Vineyard  0.1  0.3128 

21  Forest  0.21  0.6872 

24  Vineyard  1.46  0.8059 

24  Grassland  0.22  0.1225 

24  Forest  0.13  0.0717 

26  Vineyard  0.15  1 

Basin  Land Use  Area Acres  Percent Total 

27  Vineyard  1.45  0.6839 

27  Grassland  0.5  0.2379 

27  Forest  0.17  0.0782 

28  Vineyard  0.03  0.0626 

28  Forest  0.41  0.8929 
28  Farmstead  0.02  0.0445 

29  Vineyard  0.05  0.9965 

29  Forest  0  0.0035 

30  Vineyard  0.38  0.9365 

30  Forest  0.03  0.0635 

31  Vineyard  0.37  0.5777 

31  Forest  0.26  0.4034 

31  Farmstead  0.01  0.0189 

32  Vineyard  0.23  0.991 

32  Forest  0  0.009 

33  Vineyard  0.22  0.9992 

33  Forest  0  0.0008 

34  Vineyard  0.14  0.9993 

34  Forest  0  0.0007 

35  Vineyard  0.08  1 

36  Vineyard  0.08  0.9955 

36  Forest  0  0.0045 

38  Vineyard  0.31  0.832 

38  Forest  0.06  0.168 

39  Vineyard  0.35  0.121 

39  Grassland  0  0.0016 

39  Forest  2.52  0.8775 

40  Vineyard  0.46  0.4417 

40  Forest  0.58  0.5583 

41  Vineyard  0.2  0.4214 

41  Forest  0.27  0.5786 
42  Vineyard  0.09  0.954 
42  Forest  0  0.046 

43  Vineyard  0  0.0013 

43  Grassland  0.02  0.0288 
43  Forest  0.74  0.9699 

44  Forest  0.31  1 

45  Vineyard  0.04  0.5102 

45  Forest  0  0.0038 
45  Farmstead  0.04  0.486 
46  Vineyard  0.12  1 

47  Vineyard  0.11  1 
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Soils  data  were  obtained  in  GIS  shapefile  format  from  the  National  Resources  Conservation 
Service Soil Survey Geographic (SSURGO) database for Napa County, California.  The hydrologic 
soils group classification  is based on  the minimum  infiltration rate obtained  for bare soil after 
prolonged wetting (USDA, 1986).  Soils located at the project site are classified by the USDA Soil 
Conservation Service Napa County Soil Survey as SCS 100 and 102, Aiken Loam.  The Aiken Loam 
is  in  hydrologic  soil  group  B  described  as  having  “moderately  low  runoff  potential  when 
thoroughly wet,” (USDA, 2007).  Soil types found within the contributing watersheds upslope of 
the project area also includes GgE and GgEsn,  Goulding Clay Loam.  The Goulding Loam soils are 
categorized in hydrologic soil group D which “have high runoff potential when thoroughly wet,” 
(USDA, 2007).   The hydrologic  soils group  for each  soil  type was attached  to  this  spatial data 
using  ESRI  Arc  GIS  software  and  the  layer  was  then  brought  into  WMS  to  calculate  curve 
numbers. 
 
Area‐weighted composite curve numbers for each basin were calculated  in the WMS software 
using  the  distribution  of  the  land  use  and  soils  within  each  drainage  basin.    Runoff  Curve 
Number reports generated by WMS for both existing and proposed conditions are presented in 
Appendix A. 
 
 
Hydraulic Parameters  
Time of concentration (Tc) is the time it takes for runoff to travel to a point of interest from the 
hydraulically most distant point of the basin.  In WMS the flow path taken from the hydraulically 
most distant point is called the time of concentration arc.  Time of concentration is the sum of 
travel  times  for  each  flow  segment  representing  flow  types  beginning  with  sheet  flow  then 
shallow concentrated  flow  followed by open channel  flow.   Flow paths were digitized  in WMS 
using automated methods for the pre‐project scenario and manually digitized for the proposed 
scenario (Figure 2). Appendix C contains summaries of the Tc calculations made in WMS. 
 
The maximum  length of sheet  flow as defined by  the TR‐55 manual  is 300  ft, after which  it  is 
assumed shallow concentrated flow begins and continues until open channel flow begins.  Open 
channel  flow  occurs  in  basins  seven,  eight  and  nine  (basins  16,  17  and  18  in  the  developed 
scenario)  in naturally developed  channels.    Flow  through  the proposed diversion ditches  and 
rock lined ditches were also modeled as open channel flow.   
   
Flow  lengths  and  slope  are  calculated  by  the  WMS  software  while  specific  channel 
characteristics  are  required  as  inputs  by  the  modeler.  Manning’s  roughness  values  were 
required  to calculate Tc  for sheet  flow and open channel  flow. Table 3‐1  in  the TR‐55 Manual 
(USDA, 1986) provides roughness coefficients for various surface types.   A roughness value for 
“Dense  Grass”  of  0.24  was  determined  to  be  most  characteristic  for  sheet  flow.    Shallow 
concentrated flow did not require a roughness value to calculate Tc as its velocity is determined 
from a relationship defined in the TR‐55 and presented in Figure 3‐1 (USDA, 1986). For the open 
channel  flow  segments  in  the  natural  channels,  a  roughness  value  of  0.04  was  assigned.    A 
roughness  value of 0.04  is described  in Table 16‐1  in Dunne and  Leopold as  characteristic of 
“Mountain streams with rocky beds and rivers with variable sections and some vegetation along 
banks” (Dunne and Leopold, 1978, p. 593).   Channel dimensions were observed  in the field for 
basins  seven,  eight  and  nine  and  used  to  calculate  representative  hydraulic  radii  for  each 
segment.  For the open channel flow in the proposed diversion ditches a roughness of 0.24 was 
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used based on ECP Details calling for diversion ditches to be “seeded, mulched and covered with 
jute netting”  (Page 3). Dimensions of proposed ditches were also  taken  from  the ECP Details 
(Page 3).  
 
 
Runoff Detention 
One  runoff  detention  basin  (Detention  Basin  G,  located  adjacent  to  the  eastern  Class  III 
watercourse) was  initially proposed  to mitigate predicted  increases  in  runoff  from  the Project 
site  due  to  changes  in  vegetative  cover  from  woodland  to  cultivated  crops.    However, 
preliminary TR‐55  results  indicated  an  increase  in peak  flows  from  the Project  site  could  still 
occur.   Consequently,  three other runoff detention basins were added  to prevent  increases  in 
peak runoff as required by the County of Napa.  The second runoff detention basin (Basin B) was 
added to collect runoff to Node 2 located in the northern most part of the Project site (Figure 2) 
The  third  runoff detention basin  (Basin A) was added  to collect  runoff  to Node 1  just west of 
runoff detention basin B(Figure 2).  The fouth runoff detention basin (Basin H) is located at the 
north eastern edge of proposed vineyard block H just south of Node 7 (Figure 2). 
 
Detention Basin G  is proposed  to  receive  runoff  from basins 4, 5, 6, 7, 9, 33, 34, 35, and 36 
(Figure 2), which drain the central eastern part of the Project site.  Basin areas range from 0.08 
to 1.5 acres and their total area is 5.4acres.  Basins 5, 6, 7, 9, 33, 34, 35, and 36 are collected in 
diversion ditches and  routed via drop  inlets  into an 18  inch underground pipe network which 
arrives at the detention basin. Resultant TR‐55 hydrographs for these post‐Project basins were 
further analyzed with HEC‐RAS to  incorporate the effects of pipe flow on the timing of project 
peak flows and to ensure proper pipe sizing.  Initial results from HEC‐RAS analysis showed that 
timing was not effected by routing flows through the adequately sized pipe.   This  is due to the 
TR  55 model output  time  step of  6 minutes.    Since  flows  take  less  than  6 minutes  to  travel 
through the proposed pipe systems no change  in timing of the peak flows occurs.   Due to this 
composite hydrographs were calculated by summing  the TR 55 resultant hydrographs without 
running them through the HEC‐RAS pipe model.  Basin 4 flow arrives at the detention basin via 
sheet flow.  A single composite hydrograph was calculated for the inflow to the detention basin 
by summing the individual basin hydrographs.  This process was repeated for the 2, 10, 50 and 
100 year 24 hour design storm scenarios. 
 
Flows arriving at Detention Basin B originate  in post‐Project basins 1, 2, 3, 29, 30, 32 and 45  
which drain  the north central portion of  the project area.   Basin areas range  from 0.05  to 1.2 
acres and  total 2.8 acres.   Runoff  from basins 1, 2, 3, 29, 30 and 32    is collected  in diversion 
ditches and routed via drop inlets into an 18 inch underground pipe which delivers runoff to the 
detention basin.  A single composite hydrograph was calculated for the inflow to the detention 
basin by summing the individual basin hydrographs  This process was repeated for the 2, 10, 50 
and 100 year 24 hour design storm scenarios. 
 
Detention Basin A receives flows from post‐Project basins 19, 24, 26, 27, 46 and 47  which drain 
the northwest portion of the project area and a portion of the neighboring parcel to the west. 
Basin areas range  from 0.1 to 2.09 acres and total 4.56 acres.   Runoff  is collected  in diversion 
ditches and routed via drop inlets into an 18 inch underground pipe which delivers runoff to the 
detention basin. A single composite hydrograph was calculated for the  inflow to the detention 
basin by summing the individual basin hydrographs  This process was repeated for the 2, 10, 50 
and 100 year 24 hour design storm scenarios. 

Page 8.11 Appendix H, Peak Flow Analysis 1



Jasud Hydrologic Analysis      11 

   

 
 

 
Detention Basin H receives flows from post‐Project basins 38, 39, 40, 41, 42 and 44 which drain 
the south eastern edge of the Project area and a portion of the neighboring parcel to the east 
and south. Basin areas range from 0.09 to 2.86 acres and total 5.15 acres. Runoff from basins 38, 
39, 40, 41, and 42  is collected  in diversion ditches and  routed via drop  inlets  into an 18  inch 
underground pipe which delivers runoff to the detention basin. Runoff from basin 44 will flow 
directly into the detention basin. A single composite hydrograph was calculated for the inflow to 
the detention basin by summing the  individual basin hydrographs.   This process was repeated 
for the 2, 10, 50 and 100 year 24 hour design storm scenarios. 
 
 
The effects of  the proposed detention basins on peak  flows were evaluated using  the storage 
indication  method  (Bedient  and  Huber,  1992).    The  storage  indication  method  requires 
numerical relationships between depth and storage volume and depth and outflow to quantify 
flow through a detention basin.   These values were calculated using the WMS Detention Basin 
Calculator  function based on  specifications of  the geometry and drainage  facilities. All design 
specifications  for  the  detention  basins  and  their  structures  will  be  included  in  Napa  Valley 
Vineyard Engineering’s Erosion Control Plan.  An Excel spread sheet was used to implement the 
storage indication method calculations to evaluate the effects of the detention basin on runoff 
rates.  
 
The  storage‐discharge  curves  for Detention Basins A  and G  are  shown  in  Figure  3,  those  for 
Detention basins B and H are shown in Figure 4.  The detention basin storage volumes are about 
0.34 (DBA and DBG) and 0.23 ac‐ft (DBB and DBH) based on pond depth of 5 ft and surface areas 
of 3,000 ft2 and 2,000 ft2 for DBA/DBG and DBB/DBH respectively.  The primary outlet for each 
detention  basin  is  a  1  ft  diameter  standpipe  opening  3  feet  above  the  bottom  of  the  pond 
delivering  flow  to  a  drain  pipe  directed  to  flow  spreaders.    Spreaders  will  be  designed  to 
distribute flows at rates that will safely dissipate outflows without causing surface erosion.  The 
detention basins also have a spillway modeled as a 10‐ft long broad crested weir 4 ft above the 
pond bottom (1 ft above the standpipe  inlet elevation).   Flow through the spillway  is expected 
only  during  the  100  yr  design  storm.    Appropriate  energy  dissipation  of  flows  exiting  via 
spillways is required to prevent erosion.  The detention basins are to be formed in part by a rock 
wall with embedded  filter  fabric, a design  that allows  slow  seepage of detained  runoff water 
independent  of  and  prior  to water  elevations  allowing  for  flow  through  the  standpipe.    The 
runoff analysis neglects  this  slow  seepage, which  is expected  to have negligible effect during 
design storm flow conditions.   
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Figure 3: Storage discharge curves calculated for Detention Basins A and G (Figure 2) 
 

 
Figure 4: Storage discharge curves for Detention Basin B and H (Figure 2) 
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Results 
 
Hydrographs  were  computed  for  all  rainfall  events  in  WMS  (e.g.  Figure  5)  using  the  TR‐55 
tabular hydrograph method (USDA, 1986).  The effects on flow of the proposed detention basins 
were computed using the flow  indication method.   A composite hydrograph was calculated for 
pre‐Project  conditions  by  summing  the  TR‐55  output  hydrographs  for  all  nine  basins.    This 
process adds together all instantaneous discharge rates at each runoff node at each six‐minute 
time  step  computed  by  TR‐55.    The  composite  hydrograph  for  proposed  Project  conditions 
summed the outflow from both runoff detention basins with the remaining basins that do not 
contribute  to  the  detention  basins.    Composite  peak  runoff  for  existing  pre‐Project  and 
proposed post‐Project conditions with and without the detention basins is compared in Table 4. 
Without the proposed flow detention basins change in peak runoff over the entire project area 
ranges  from 11.6%  (100 year 24 hour event) to 24.3%  (2 year 24 hour event). Change  in peak 
runoff for the Project area ranges from ‐0.2% (100 year 24 hour event) to ‐1.5% (2 year 24 hour 
event).  Composite hydrographs for all three scenarios are displayed in Figure 5. 
 
A summary of predicted runoff rates for each basin or node is provided in Appendix B.  Changes 
in  peak  flow  predicted  at  individual  drainage  nodes  reported  in  Appendix  B  do  not  reflect 
changes  in timing and flow routing associated with diversion ditches and detention basins that 
are accounted for in the composite Project hydrograph described in Table 4.   
 
It is expected that required maintenance for all proposed diversion and detention structures will 
be performed on a routine basis to ensure effective operation and detention function.  
 
Table 4: Composite peak flow comparison for entire project area. 

24 Hour 
Rainfall 
event 

Existing 
Conditions      

Q (CFS) 

Proposed 
Conditions   

Without Detention    
Q (CFS) 

% Change

Proposed 
Conditions With 

Detention Q 
(CFS) 

% Change

100 year  84.5  94.4  11.6%  84.4  ‐0.2% 
50 year  81.0  90.6  11.9%  80.9  ‐0.1% 
10 year  50.6  58.6  15.9%  46.2  ‐8.7% 
2 year  20.3  25.2  24.3%  20.0  ‐1.5% 
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Figure 5: Composite hydrographs displaying peak runoff events for the 100, 50, 10 and 2 year 
24  hour  events  comparing  existing  conditions  to  proposed  conditions  with  and  without 
detention basins. 
 

Conclusion 
 
Simulation  of  potential  Project  effects  on  runoff  at  the  Project  site  using  TR‐55  to  estimate 
runoff  changes  and  simulating  the  effects  of  proposed  diversion  ditches  and  two  detention 
ponds indicates that peak runoff rates will decline for all design storms (24 hour, 2‐, 10‐, 50‐ and 
100‐yr recurrence interval).  Increases in peak flow from the Project site resulting from expected 
increases  in  runoff  rates  caused  by  changes  from  woodland  to  cultivated  land  cover  are 
mitigated by four proposed detention basins. 
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Appendix A 

WMS RUNOFF CURVE NUMBER REPORTS  
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========================================================================= 

Runoff Curve Number Report 
(Generated by WMS) 
Jasud Pre Project 

========================================================================= 
Wed Apr 27 17:36:24 2011 
 
 
Runoff Curve Number Report for Basin 1 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    0.430   30.925 
B    Forest                                          55    0.116    6.406 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   68.3733 
 
Runoff Curve Number Report for Basin 2 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
 
B    Forest                                          55    0.539   29.659 
B    Vineyard                                        72    1.407  101.287 
B    Grassland                                       61    0.047    2.860 
B    Farmstead                                       74    0.039    2.892 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.2731 
 
Runoff Curve Number Report for Basin 3 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Grassland                                       61    0.030    1.830 
B    Forest                                          55    0.308   16.912 
B    Vineyard                                        72    0.967   69.660 
B    Farmstead                                       74    0.015    1.110 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.8125 
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Runoff Curve Number Report for Basin 4 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Forest                                          55   0.456   25.075 
B    Vineyard                                        72   0.979   70.494 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                    66.599 
 
Runoff Curve Number Report for Basin 5 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    0.962   69.275 
B    Forest                                          55    0.904   49.711 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   63.7656 
 
Runoff Curve Number Report for Basin 6 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    0.049    3.554 
B    Forest                                          55    0.206   11.310 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   58.2903 
 
Runoff Curve Number Report for Basin 7 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
D    Vineyard                                        85   1.932  164.187 
D    Forest                                          77   16.456 1267.100 
D    Grassland                                       80    2.214  177.114 
B    Grassland                                       61    0.877   53.476 
B    Forest                                          55   20.416 1122.861 
B    Vineyard                                        72    4.851  349.295 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
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                                   67.0453 
Runoff Curve Number Report for Basin 8 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    7.211 519.194 
B    Forest                                          55    8.537  469.536 
D    Forest                                          77    1.810  139.386 
D    Vineyard                                        85    4.440  377.387 
B    Grassland                                       61    2.786  169.951 
B    Orchard/Woods                                   58    0.752   43.639 
D    Grassland                                       80    0.007    0.596 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.3225 
 
 
Runoff Curve Number Report for Basin 9 
 
HSG  Land Use Description                           CN   Area   Product 
                                                     acres  CN x A 
 
B    Vineyard                                        72    1.813  130.507 
B    Forest                                          55    0.644   35.401 
B    Grassland                                       61    0.200   12.185 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.0529 
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========================================================================= 
Runoff Curve Number Report 

(Generated by WMS) 
Jasud Post-Project 

========================================================================= 
 
Wed Jun 22 10:02:52 2011 
Runoff Curve Number Report for Basin 1 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.105    5.797 
B    Vineyard                                        72   0.407   29.271 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                      68.5 
 
 
Runoff Curve Number Report for Basin 2 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
 
B    Vineyard                                        72   0.922   66.405 
B    Forest                                          55   0.160    8.804 
B    Grassland                                       61   0.084    5.115 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   68.8758 
 
 
Runoff Curve Number Report for Basin 3 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    0.360  25.950 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
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Runoff Curve Number Report for Basin 4 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.567    40.826 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
Runoff Curve Number Report for Basin 5 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.122     6.700 
B    Vineyard                                        72   1.081    77.840 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   70.2785 
 
Runoff Curve Number Report for Basin 6 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.151   10.901 
B    Forest                                          55   1.325   72.860 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   56.7436 
 
 
Runoff Curve Number Report for Basin 7 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
 
B    Vineyard                                        72   0.727   52.333 
B    Forest                                          55   0.237   13.054 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.8154 
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Runoff Curve Number Report for Basin 9 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
B    Vineyard                                        72    0.618   44.463 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
 
 
Runoff Curve Number Report for Basin 10 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.118    6.502 
B    Vineyard                                        72   0.118    8.512 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                      63.5 
 
 
 
Runoff Curve Number Report for Basin 13 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
 
B    Forest                                          55   0.393   21.597 
B    Vineyard                                        72    0.259  18.670 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   61.7614 
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Runoff Curve Number Report for Basin 14 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.545   39.253 
B    Forest                                          55   0.899   49.434 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   61.4184 
 
 
Runoff Curve Number Report for Basin 15 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72      0.049       
3.551 
B    Forest                                          55      0.205      
11.302 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   58.2903 
 
Runoff Curve Number Report for Basin 16 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
 
D    Vineyard                                        85   1.926   163.702 
D    Forest                                          77  16.407  1263.360 
D    Grassland                                       80   2.207   176.591 
B    Grassland                                       61   0.844   51.511 
B    Forest                                          55   14.192  780.586 
B    Vineyard                                        72    0.274   19.733 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   68.4903 
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Runoff Curve Number Report for Basin 17 
 
HSG  Land Use Description                           CN  Area        
Product 
                                                        acres        CN x 
A 
 
B    Forest                                          5    8.320  457.596 
D    Forest                                          7    1.810   139.368 
D    Vineyard                                        85   4.439   377.339 
B    Vineyard                                        72   4.976   358.241 
B    Grassland                                       61   2.294   139.942 
B    Orchard/Woods                                   58   0.752    43.633 
D    Grassland                                       80   0.007     0.596 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   67.1154 
 
 
 
Runoff Curve Number Report for Basin 18 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.337   18.548 
B    Vineyard                                        72   0.117    8.446 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   59.3871 
 
Runoff Curve Number Report for Basin 19 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72  0.312    22.479 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
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Runoff Curve Number Report for Basin 20 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72  0.562    40.496 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
Runoff Curve Number Report for Basin 21 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55    0.161    8.860 
B    Vineyard                                        72    0.153   11.046 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   63.2927 
 
 
 
Runoff Curve Number Report for Basin 24 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    1.445  104.012 
B    Forest                                          55    0.135    7.410 
B    Grassland                                       61    0.202   12.328 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   69.4664 
 
 
Runoff Curve Number Report for Basin 26 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.156   11.240 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
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Runoff Curve Number Report for Basin 27 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   1.442  103.806 
B    Forest                                          55   0.154    8.496 
B    Grassland                                       61   0.493   30.063 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   68.1479 
 
 
Runoff Curve Number Report for Basin 28 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.414   22.772 
B    Vineyard                                        72   0.033    2.385 
B    Farmstead                                       74   0.017    1.226 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   56.8929 
 
 
 
Runoff Curve Number Report for Basin 29 
 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72      0.053       
3.802 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
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Runoff Curve Number Report for Basin 30 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.374   26.961 
B    Forest                                          55   0.032       
1.753 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   70.6667 
 
 
 
Runoff Curve Number Report for Basin 31 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.249   13.711 
B    Vineyard                                        72   0.385   27.740 
B    Farmstead                                       74   0.015    1.118 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   65.5233 
 
Runoff Curve Number Report for Basin 32 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.235    16.916 
B    Forest                                          55   0.008    0.462 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   71.4138 
 
 
Runoff Curve Number Report for Basin 33 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.227   16.364 
 
CN (Weighted) = Total Product \ Total Area 
==========================================                                        
72 
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Runoff Curve Number Report for Basin 34 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.138   9.917 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
Runoff Curve Number Report for Basin 35 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.080   5.785 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
 
 
Runoff Curve Number Report for Basin 36 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.085    6.116 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                     
 
Runoff Curve Number Report for Basin 38 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    0.312   22.492 
B    Forest                                          55    0.060    3.273 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                     69.28 
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Runoff Curve Number Report for Basin 39 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55    2.481  136.457 
B    Grassland                                       61    0.007    0.457 
B    Vineyard                                        72    0.367   26.444 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   57.2021 
 
 
Runoff Curve Number Report for Basin 40 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    0.481   34.644 
B    Forest                                          55    0.559   30.733 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   62.8657 
 
Runoff Curve Number Report for Basin 41 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72    0.199   14.350 
B    Forest                                          55    0.280   15.427 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   62.0615 
 
 
Runoff Curve Number Report for Basin 42 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.094   6.777 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
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Runoff Curve Number Report for Basin 43 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Forest                                          55   0.746   41.054 
B    Grassland                                       61   0.023    1.380 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   55.1765 
 
 
 
 
Runoff Curve Number Report for Basin 44 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.017     1.230 
B    Forest                                          55   0.291    15.979 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                   55.9444 
 
 
Runoff Curve Number Report for Basin 45 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Farmstead                                       74   0.036    2.633 
B    Vineyard                                        72   0.036    2.562 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        73 
 
Runoff Curve Number Report for Basin 46 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.115   8.266 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
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Runoff Curve Number Report for Basin 47 
 
HSG  Land Use Description                           CN  Area    Product 
                                                        acres   CN x A 
 
B    Vineyard                                        72   0.103    7.438 
 
 
CN (Weighted) = Total Product \ Total Area 
========================================== 
                                        72 
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Appendix B 

Summary of Predicted basin Runoff Rates 
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Node 1
Includes Detention Basin A

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 1 0.56 55.00 0.05 0.20 0.36 0.38
Post 10 0.24 61.91

19 0.31 72.00
24 1.78 69.47
26 0.16 72.00
27 2.09 68.15
46 0.11 72.00
47 0.10 72.00

 Peak from Post Sum of Hydrographs 
Without Detention 1.77 3.94 6.00 6.24
 Peak from Post Sum of Hydrographs 
With Detention 0.53 1.73 3.29 3.45

Node 2
Includes Detention Basin B

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 2 1.99 57.26 0.25 0.88 1.53 1.60
Post 28 0.46 57.23

1 0.51 68.50
2 1.17 68.88
3 0.36 72.00

29 0.05 72.00
30 0.41 70.67
32 0.24 71.41
45 0.07 73.00

 Peak from Post Sum of Hydrographs 
Without Detention 1.21 2.70 4.10 4.26
 Peak from Post Sum of Hydrographs 
With Detention 0.35 1.13 2.70 2.84

Node 3

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 3 1.31 56.65 0.15 0.55 0.96 1.01
Post 31 0.65 65.52 0.21 0.49 0.76 0.79

Node 4

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 4 1.44 55.00 0.13 0.53 0.95 1.00
Post 13 0.65 61.76 0.16 0.41 0.66 0.69

20 0.56 72.00 0.28 0.56 0.82 0.85

 Peak from Post Sum of Hydrographs 0.43 0.97 1.48 1.54

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 
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Node 5

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 5 1.88 55.00 0.19 0.68 1.24 1.30
Post 14 1.44 61.42 0.34 0.88 1.43 1.50

Node 6

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 6 0.27 55.00 0.03 0.10 0.18 0.19
Post 15 0.25 58.29 0.04 0.13 0.22 0.23

Node 7
Includes Detention Basin G and H

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 7 47.18 65.28 12.44 30.28 47.74 49.81
Post 16 35.85 68.49

43 0.77 55.18
4 0.57 72.00
5 1.20 70.28
6 1.48 56.74
7 0.96 67.82
9 0.62 72.00

33 0.23 72.00
34 0.14 72.00
35 0.08 72.00
36 0.08 72.00
38 0.37 69.28
39 2.86 57.20
40 1.04 62.87
41 0.48 62.06
42 0.09 72.00
44 0.31 55.00

 Peak from Post Sum of Hydrographs 
Without Detention 14.56 33.73 52.14 54.29
 Peak from Post Sum of Hydrographs 
With Detention 12.16 27.41 47.46 49.48

Node 8

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 8 25.90 65.08 6.69 16.38 25.87 27.00
Post 17 22.60 67.12 6.91 16.03 24.85 25.88

Node 9

Basin Area acres
Weighted 

CN 2 year 10 year 50 year 100 year
Pre 9 2.76 58.91 0.40 1.28 2.17 2.28
Post 18 0.45 58.84 0.08 0.24 0.40 0.42

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 

Peak Flow CFS 
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Appendix C 

Time of Concentration Calculations 
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Pre-Project Time of Concentration Calculations 
 
--------------------------------------------------------------------- 
BASIN 1    AREA 0.55 acres 
--------------------------------------------------------------------- 
 
ARC 5    Travel Time  
0.19 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1854 
      L  Length               313.83 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 1    0.19 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 2    AREA 2.03 acres 
--------------------------------------------------------------------- 
 
ARC 4    Travel Time  
0.19 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1922 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 12    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2544 
      L  Length               278.21 ft 
         Paved                NO 
      V  Velocity             8.137   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 2    0.19 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 3    AREA 1.32 acres 
--------------------------------------------------------------------- 
 
ARC 6    Travel Time  
0.18 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1967 
      L  Length               309.01 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 13    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2230 
      L  Length               315.02 ft 
         Paved                NO 
      V  Velocity             7.619   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 3    0.20 hrs. 
--------------------------------------------------------------------- 
--------------------------------------------------------------------- 
BASIN 4    AREA 1.44 acres 
--------------------------------------------------------------------- 
 
ARC 7    Travel Time  
0.19 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1930 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 14    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2676 
      L  Length               291.03 ft 
         Paved                NO 
      V  Velocity             8.346   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 4    0.19 hrs. 
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--------------------------------------------------------------------- 
BASIN 5    AREA 1.87 acres 
--------------------------------------------------------------------- 
 
ARC 9    Travel Time  
0.00 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3316 
      L  Length               70.28 ft 
         Paved                NO 
      V  Velocity             9.290   ft/s 
 
ARC 15    Travel Time  
0.17 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2552 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 5    0.17 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 6    AREA 0.26 acres 
--------------------------------------------------------------------- 
 
ARC 10    Travel Time  
0.08 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2559 
      L  Length               113.03 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 6    0.08 hrs. 
--------------------------------------------------------------------- 
--------------------------------------------------------------------- 
BASIN 7    AREA 46.74 acres 
--------------------------------------------------------------------- 
 
ARC 2    Travel Time  
0.02 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.1156 
      L  Length            569.12 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.36 ft 
 
ARC 18    Travel Time  

Page 8.39 Appendix H, Peak Flow Analysis 1



0.21 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.0000 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  4.90 in 
 
ARC 21    Travel Time  
0.07 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2661 
      L  Length               2096.70 ft 
         Paved                NO 
      V  Velocity             8.323   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 7    0.30 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 8    AREA 25.54 acres 
--------------------------------------------------------------------- 
 
ARC 3    Travel Time  
0.07 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2119 
      L  Length               1856.40 ft 
         Paved                NO 
      V  Velocity             7.426   ft/s 
 
ARC 16    Travel Time  
0.23 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1122 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 17    Travel Time  
0.01 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.2848 
      L  Length            454.05 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.36 ft 
--------------------------------------------------------------------- 
Time of Concentration for 8    0.31 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 9    AREA 2.66 acres 
--------------------------------------------------------------------- 
 
ARC 1    Travel Time  
0.02 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.1346 
      L  Length               409.96 ft 
         Paved                NO 
      V  Velocity             5.920   ft/s 
 
ARC 11    Travel Time  
0.01 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.2181 
      L  Length            210.43 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.50 ft 
 
ARC 20    Travel Time  
0.20 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1728 
      L  Length               307.26 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 9    0.22 hrs. 
--------------------------------------------------------------------- 
 
- 
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Post-Project Time of Concentration Calculations 
 
 
--------------------------------------------------------------------- 
BASIN 1    AREA 0.51 acres 
--------------------------------------------------------------------- 
 
ARC 11    Travel Time  
0.07 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0216 
      L  Length            144.55 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 66    Travel Time  
0.07 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1922 
      L  Length               86.31 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 1    0.14 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 2    AREA 1.17 acres 
--------------------------------------------------------------------- 
 
ARC 14    Travel Time  
0.08 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0336 
      L  Length            195.70 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 30    Travel Time  
0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1537 
      L  Length               202.03 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 2    0.23 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 3    AREA 0.36 acres 
--------------------------------------------------------------------- 
 
ARC 12    Travel Time  
0.11 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0337 
      L  Length            256.20 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 32    Travel Time  
0.05 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2312 
      L  Length               66.23 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 3    0.16 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 4    AREA 0.57 acres 
--------------------------------------------------------------------- 
 
ARC 16    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1520 
      L  Length               171.18 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 4    0.13 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 5    AREA 1.20 acres 
--------------------------------------------------------------------- 
 
ARC 17    Travel Time  
0.20 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0286 
      L  Length            437.92 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
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ARC 29    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1690 
      L  Length               180.36 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 5    0.33 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 6    AREA 1.48 acres 
--------------------------------------------------------------------- 
 
ARC 10    Travel Time  
0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.3108 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 21    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3586 
      L  Length               188.36 ft 
         Paved                NO 
      V  Velocity             9.662   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 6    0.16 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 7    AREA 0.96 acres 
--------------------------------------------------------------------- 
 
ARC 15    Travel Time  
0.10 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0301 
      L  Length            236.78 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 28    Travel Time  
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0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1095 
      L  Length               168.17 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 7    0.25 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 9    AREA 0.62 acres 
--------------------------------------------------------------------- 
 
ARC 18    Travel Time  
0.21 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0298 
      L  Length            472.82 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 31    Travel Time  
0.05 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2303 
      L  Length               70.08 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 9    0.26 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 10    AREA 0.24 acres 
--------------------------------------------------------------------- 
 
ARC 24    Travel Time  
0.06 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2834 
      L  Length               81.60 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 10    0.06 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 13    AREA 0.65 acres 
--------------------------------------------------------------------- 
 
ARC 13    Travel Time  
0.12 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2755 
      L  Length               201.01 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 13    0.12 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 14    AREA 1.44 acres 
--------------------------------------------------------------------- 
 
ARC 20    Travel Time  
0.12 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2738 
      L  Length               214.19 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 14    0.12 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 15    AREA 0.25 acres 
--------------------------------------------------------------------- 
 
ARC 19    Travel Time  
0.07 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2569 
      L  Length               110.97 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 15    0.07 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 16    AREA 35.85 acres 
--------------------------------------------------------------------- 
 
ARC 7    Travel Time  
0.20 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1520 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 26    Travel Time  
0.07 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2661 
      L  Length               2096.69 ft 
         Paved                NO 
      V  Velocity             8.323   ft/s 
 
ARC 36    Travel Time  
0.02 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.1165 
      L  Length            564.08 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.36 ft 
--------------------------------------------------------------------- 
Time of Concentration for 16    0.30 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 17    AREA 22.60 acres 
--------------------------------------------------------------------- 
 
ARC 22    Travel Time  
0.01 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.2848 
      L  Length            454.12 ft 
      n  Manning's n       0.0400 
      r  Hydraulic Radius  0.36 ft 
 
ARC 23    Travel Time  
0.23 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.0000 
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      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 41    Travel Time  
0.07 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2117 
      L  Length               1867.10 ft 
         Paved                NO 
      V  Velocity             7.423   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 17    0.31 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 18    AREA 0.45 acres 
--------------------------------------------------------------------- 
 
ARC 3    Travel Time  
0.14 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2683 
      L  Length               240.18 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 18    0.14 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 19    AREA 0.31 acres 
--------------------------------------------------------------------- 
 
ARC 8    Travel Time  
0.05 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0381 
      L  Length            121.16 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 34    Travel Time  
0.14 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1089 
      L  Length               162.58 ft 
      n  Manning's n          0.2400 
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      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 19    0.19 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 20    AREA 0.56 acres 
--------------------------------------------------------------------- 
 
ARC 33    Travel Time  
0.07 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0864 
      L  Length            280.46 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
--------------------------------------------------------------------- 
Time of Concentration for 20    0.07 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 21    AREA 0.31 acres 
--------------------------------------------------------------------- 
 
ARC 49    Travel Time  
0.09 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2383 
      L  Length               133.35 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 21    0.09 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 24    AREA 1.78 acres 
--------------------------------------------------------------------- 
 
ARC 2    Travel Time  
0.00 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.1661 
      L  Length            94.94 ft 
      n  Manning's n       0.0350 
      r  Hydraulic Radius  0.00 ft 
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ARC 4    Travel Time  
0.19 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.0000 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 25    Travel Time  
0.02 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.1345 
      L  Length               407.57 ft 
         Paved                NO 
      V  Velocity             5.918   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 24    0.21 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 26    AREA 0.16 acres 
--------------------------------------------------------------------- 
 
ARC 53    Travel Time  
0.02 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0170 
      L  Length            37.42 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 54    Travel Time  
0.08 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1623 
      L  Length               93.92 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 26    0.10 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 27    AREA 2.09 acres 
--------------------------------------------------------------------- 
 
ARC 43    Travel Time  
0.16 hrs 

Page 8.50 Appendix H, Peak Flow Analysis 1



  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2757 
      L  Length               306.30 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 58    Travel Time  
0.04 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.1481 
      L  Length               831.20 ft 
         Paved                NO 
      V  Velocity             6.210   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 27    0.20 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 28    AREA 0.46 acres 
--------------------------------------------------------------------- 
 
ARC 9    Travel Time  
0.07 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2826 
      L  Length               104.39 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 28    0.07 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 29    AREA 0.05 acres 
--------------------------------------------------------------------- 
 
ARC 60    Travel Time  
0.03 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0429 
      L  Length            88.34 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 63    Travel Time  
0.02 hrs 
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  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2655 
      L  Length               21.38 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 29    0.05 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 30    AREA 0.41 acres 
--------------------------------------------------------------------- 
 
ARC 61    Travel Time  
0.07 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0651 
      L  Length            233.37 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 67    Travel Time  
0.06 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1963 
      L  Length               68.61 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 30    0.13 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 31    AREA 0.65 acres 
--------------------------------------------------------------------- 
 
ARC 6    Travel Time  
0.09 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2448 
      L  Length               136.74 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 31    0.09 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 32    AREA 0.24 acres 
--------------------------------------------------------------------- 
 
ARC 62    Travel Time  
0.05 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.1126 
      L  Length            212.32 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 65    Travel Time  
0.01 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2362 
      L  Length               6.55 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 32    0.06 hrs. 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
 
--------------------------------------------------------------------- 
BASIN 33    AREA 0.23 acres 
--------------------------------------------------------------------- 
 
ARC 1    Travel Time  
0.04 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0166 
      L  Length            72.92 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 42    Travel Time  
0.06 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2821 
      L  Length               89.66 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 33    0.10 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 34    AREA 0.14 acres 
--------------------------------------------------------------------- 
 
ARC 44    Travel Time  
0.02 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0737 
      L  Length            81.52 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 68    Travel Time  
0.02 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.3673 
      L  Length               25.96 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 34    0.04 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 35    AREA 0.08 acres 
--------------------------------------------------------------------- 
 
ARC 69    Travel Time  
0.04 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0242 
      L  Length            71.62 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 70    Travel Time  
0.05 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1443 
      L  Length               45.74 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 35    0.08 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 36    AREA 0.08 acres 
--------------------------------------------------------------------- 
 
ARC 71    Travel Time  
0.04 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0571 
      L  Length            116.41 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 72    Travel Time  
0.01 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1532 
      L  Length               7.52 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 36    0.05 hrs. 
--------------------------------------------------------------------- 
 
 
 
--------------------------------------------------------------------- 
BASIN 38    AREA 0.37 acres 
--------------------------------------------------------------------- 
 
ARC 40    Travel Time  
0.07 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0507 
      L  Length            207.69 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 46    Travel Time  
0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.3536 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 38    0.22 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 39    AREA 2.86 acres 
--------------------------------------------------------------------- 
 
ARC 39    Travel Time  
0.13 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0223 
      L  Length            251.54 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 45    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3041 
      L  Length               287.83 ft 
         Paved                NO 
      V  Velocity             8.898   ft/s 
 
ARC 74    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.4505 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 39    0.27 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 40    AREA 1.04 acres 
--------------------------------------------------------------------- 
 
ARC 38    Travel Time  
0.08 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0397 
      L  Length            207.96 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 47    Travel Time  
0.00 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3330 
      L  Length               67.25 ft 
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         Paved                NO 
      V  Velocity             9.311   ft/s 
 
ARC 75    Travel Time  
0.14 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.4210 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 40    0.22 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 41    AREA 0.48 acres 
--------------------------------------------------------------------- 
 
ARC 37    Travel Time  
0.04 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0725 
      L  Length            129.70 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 52    Travel Time  
0.00 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.3329 
      L  Length               13.09 ft 
         Paved                NO 
      V  Velocity             9.309   ft/s 
 
ARC 57    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.4510 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 41    0.17 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 42    AREA 0.09 acres 
--------------------------------------------------------------------- 
 
ARC 77    Travel Time  
0.01 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0505 
      L  Length            38.67 ft 
      n  Manning's n       0.2400 
      r  Hydraulic Radius  0.45 ft 
 
ARC 78    Travel Time  
0.04 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2323 
      L  Length               52.46 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 42    0.06 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 43    AREA 0.77 acres 
--------------------------------------------------------------------- 
 
ARC 48    Travel Time  
0.15 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.3474 
      L  Length               300.00 ft 
      n  Manning's n          0.0000 
      P  2 yr 24 hr Rainfall  5.00 in 
 
ARC 79    Travel Time  
0.01 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2998 
      L  Length               268.81 ft 
         Paved                NO 
      V  Velocity             8.835   ft/s 
--------------------------------------------------------------------- 
Time of Concentration for 43    0.15 hrs. 
--------------------------------------------------------------------- 
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--------------------------------------------------------------------- 
BASIN 44    AREA 0.31 acres 
--------------------------------------------------------------------- 
 
ARC 55    Travel Time  
0.00 hrs 
  TYPE:  TR55 Shallow Concentrated Flow 
   EQN:  L/(3600*V) 
      S  Slope                0.2957 
      L  Length               104.02 ft 
         Paved                NO 
      V  Velocity             8.774   ft/s 
 
ARC 56    Travel Time  
0.13 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.4255 
      L  Length               300.00 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 44    0.14 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 45    AREA 0.07 acres 
--------------------------------------------------------------------- 
 
ARC 50    Travel Time  
0.06 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.1974 
      L  Length               67.58 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 45    0.06 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 46    AREA 0.11 acres 
--------------------------------------------------------------------- 
 
ARC 27    Travel Time  
0.05 hrs 
  TYPE:  TR55 Open Channel Flow 
   EQN:  (L*n)/(3600*1.486*(r^.6667)*(s^.5)) 
      S  Slope             0.0309 
      L  Length            114.59 ft 
      n  Manning's n       0.2400 
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      r  Hydraulic Radius  0.45 ft 
 
ARC 35    Travel Time  
0.02 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2744 
      L  Length               26.46 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 46    0.07 hrs. 
--------------------------------------------------------------------- 
 
 
--------------------------------------------------------------------- 
BASIN 47    AREA 0.10 acres 
--------------------------------------------------------------------- 
 
ARC 5    Travel Time  
0.04 hrs 
  TYPE:  TR55 Sheet Flow 
   EQN:  .007*((n*L)^.8)*(P^-.5)*(s^-.4) 
      S  Slope                0.2461 
      L  Length               53.60 ft 
      n  Manning's n          0.2400 
      P  2 yr 24 hr Rainfall  5.00 in 
--------------------------------------------------------------------- 
Time of Concentration for 47    0.04 hrs. 
--------------------------------------------------------------------- 
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Summary 
The  Universal  Soil  Loss  Equation,  Special  Applications  for  Napa  County,  California  (USLE)  predicts 
sediment detachment and erosion potential rather than actual sediment delivery to streams.  To assess 
potential  water  quality  impacts  caused  by  erosion  from  vineyards,  calculations  and  assumptions 
regarding  on‐site  erosion  and  deposition,  and  deposition  on  slopes  prior  to  delivery  to  channels  is 
required.   Erosion rates (not sediment delivery) predicted by Napa Valley Vineyard Engineering (NVVE) 
using  the Napa  County USLE  application  for  vineyard  fields  is  about  ten  times  greater  than  existing 
forest.   
 
The  Erosion Control Plan  (ECP)  for  the Project  site provides  for maximum  vineyard  cover  and  runoff 
diversion to sedimentation basins and level flow spreaders.  Runoff management practices, developed in 
part  to prevent  increases  in peak  runoff  from  the  site1, also promote on‐site deposition of  sediment 
eroded  from  vineyard  fields.    Virtually  all  of  the  vineyard  runoff  that  could  be  expected  to  reach 
seasonal stream channels  is routed through one of four detention/sedimentation basins developed on 
the  project  site.    This  substantially  reduces  potential  delivery  of  sediment  to  streams,  and  virtually 
eliminates the potential delivery of sand and coarse silt to streams.  The high content of silt and clay in 
the  Aiken  Loam  (about  65%  in  the  upper  eight  inches  of  the  soil  profile),  limits  the  potential 
effectiveness  of  sedimentation  basins  with  respect  to  fine  silt  and  clay  fractions  of  the  potentially‐
eroded  soil.   Additional  reduction  in  potential  sediment  delivery  to  streams  from  the  Project  site  is 
accomplished  by  discharge  of  sheet  flow  (from  the  perimeter  of  vineyard  fields  and  from  level 
spreaders)  onto  forested  slopes  at  locations  with  planar  and  divergent  slope  shape  that  minimize 
concentration of runoff and that maximize the distance of runoff from channels.  Forest soils have high 
infiltration capacity and groundcover that effectively dissipate runoff and sediment delivery.   
 
Erosion  control  and  runoff  management  practices  for  this  project  greatly  reduce  potential  vineyard 
erosion and delivery to streams.  Total vineyard field erosion predicted by USLE for about 14.5 acres of 
proposed vineyard is about 20.0 tons per year (about 1.4 t/ac/yr).  About half of the proposed vineyard 
fields are located greater than 200 ft from stream channels and are not expected to deliver sediment to 
streams.   Proposed  vineyards  that will deliver  runoff  to within 200  ft of  streams  comprise about 7.7 
acres and are predicted by USLE to generate about 9.5 tons of sediment per year.   This represents an 
average erosion  rate of  about 1.2  t/ac/yr;  the USDA  soil erosion  tolerance  (T)  for  the Aiken  soil  is 3 
t/ac/yr.   Potential sediment delivery  is  reduced by  routing vineyard  runoff collected  from over half of 
the proposed vineyard area to four flow detention and sedimentation basins.  Where possible, outflows 
from  theses basins are routed  to  level spreaders  located greater  than 200  ft  from stream channels  to 
prevent  sediment  delivery.    Proposed  vineyard  fields  that  could  produce  drainage  within  200  ft  of 
streams will  be  straw mulched  in  the  autumn  of  each  year  to  further  reduce  potential  erosion  and 
sediment delivery.   This combination of erosion control practices and runoff management reduces the 
expected  sediment  delivery  to  streams  to  about  1.5  t/yr  from  the  14.5  acres  of  proposed  vineyard.  
Proposed  supplemental erosion  control  and  runoff management practices  reduce expected  sediment 
delivery  from  vineyards  to  streams by 84%  (1.5  t  compared  to 9.5  t);  virtually all of  this  sediment  is 
expected  to  be  in  the  silt‐clay  size  fraction,  with  sand  size  sediment  retained  on  site.    Estimated 
sediment delivery  from  the project  site  (defined  as  areas within  the proposed project  vineyards  and 

                                                            
1 Hydrologic Analysis for Jasud Estate Vineyard is a separate analysis completed prior to this analysis; its results are 
and  recommendations are  relevant  to  this analysis, and a  full understanding of  this analysis  requires  familiarity 
with the hydrologic analysis.   
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within  200  ft  of  streams)  under  current  conditions  is  about  0.6  t/yr.    The  net  change  in  estimated 
sediment delivery to streams from the project is about 0.9 t/yr  
 
Potential project impacts on fish habitat are indirect.  The nearest known habitat for anadromous fish is 
Diamond Creek, located about 1.4 miles north of and 1,200 vertical feet below the project site. Erosion 
control  measures  for  the  project  prevent  delivery  of  additional  sand  that  could  negatively  impact 
spawning  habitat.    Total  sediment  yield  for  the  contributing  watershed  tributary  (about  1.2  square 
miles) to the nearest known anadromous fish habitat estimated from the Napa River TMDL is 1,790 t/yr, 
of which 340 t/yr is estimated to be from anthropogenic sources.  Estimated sediment delivery from the 
project (comprised of silt and clay sizes) represents about 0.05% of total sediment yield and about 0.26% 
of anthropogenic sediment yield.  The project site represents about 5% of the watershed area draining 
to the nearest point of known anadromous habitat.      
 
To accommodate uncertainty regarding actual erosion and sediment delivery to predicted erosion and 
sediment  delivery,  post‐project  monitoring  of  runoff  from  the  site  is  recommended  as  part  of  THP 
monitoring reviewed by CALFIRE.  The monitoring should evaluate whether concentrated runoff occurs 
from  the  perimeter  of  the  Project  site  and  should  estimate  annual  sediment  accumulation  in 
sedimentation basins,  including grain size analysis of sediment. Sedimentation  rates will be compared 
with  predicted  vineyard  erosion  rates  to  validate  the  effectiveness  of  erosion  control  measures.  
Proposed  post‐project  monitoring  tasks  can  be  performed  by  O’Connor  Environmental.    Site  runoff 
management should be considered effective if runoff does not create evidence of concentrated flow in 
the  form of  rills, or other evidence of delivery  to  streams of  sand  size  sediment  (0.075 mm  to 2 mm 
diameter)  in  excess  of  expected  background  rates  of  delivery.    One  exception  to  these  criteria  of 
effectiveness that should be considered  is extreme winter runoff (e.g. 50 to 100 yr recurrence  interval 
runoff event) that results  in discharges from detention basins and sedimentation basins via emergency 
spillways; some evidence of delivery of sand size sediment would be expected under those conditions.         

Project Conformance with County of Napa General Plan  
The Conservation Element of the County of Napa General Plan has set high standards and expectations 
for erosion control.  In particular, General Plan Policy Con‐48 states: 
 

Proposed  developments  shall  implement  project‐specific  sediment  and  erosion  control 
measures (e.g., erosion control plans and/or stormwater pollution prevention plans) that 
maintain  pre‐development  sediment  erosion  conditions  or  at  minimum  comply  with 
state water  quality  pollution  control  (i.e.,  Basin  Plan)  requirements  [emphasis  added] 
and  are  protective  of  the  County’s  sensitive  domestic  supply  watersheds.  Technical 
reports  and/or  erosion  control  plans  that  recommend  site‐specific  erosion  control 
measures  shall  meet  the  requirements  of  the  County  Code  and  provide  detailed 
information regarding site specific geologic, soil, and hydrologic conditions and how the 
proposed measure will function. 

 
The  County  Policy  indicates  that  either  there  should  be  no  change  in  erosion  (“maintain  pre‐
development  sediment  erosion  conditions”),  or,  alternatively,  that  the  Project  complies  with  State 
Water Quality  requirements.    It  is not  technically  feasible  to maintain pre‐project  erosion  conditions 
such that the increase in predicted erosion is zero, despite implementation of intensive erosion control 
measures.    Consequently,  the  Project  impact  on  erosion  and  sedimentation  should  be  addressed  by 
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compliance  with  policies  of  the  San  Francisco  Bay  Regional  Water  Quality  Control  Board  (Regional 
Board).  The Regional Board’s Water Quality Attainment Strategy with respect to sediment in the Project 
area  is  embodied  in  the Napa River  Sediment Reduction  and Habitat  Enhancement Plan  (Napa River 
Sediment Plan).  The goals of Napa River Sediment Plan relevant to sediment impacts of hillside vineyard 
projects are protection of  spawning and  juvenile  rearing habitat  for  salmon and  steelhead, which are 
adversely affected by high concentrations of fine sediment (primarily sand) deposited in the bed of the 
Napa  River  and  its  tributaries.    Implementation  measures  for  sediment  discharges  associated  with 
vineyards are described in the Napa River Sediment Plan Table 4.1 (see Appendix A of this report).  
 
Note that the narrative performance standard requires “control [of] excessive rates of sediment delivery 
to  channels  resulting  from  vineyard  surface  erosion”.    This  performance  standard  is  satisfied  by 
implementation of Napa County Conservation Regulations provided that soil  loss calculated by USLE  is 
less than the tolerable soil loss rate (T).  This rate of erosion is substantially higher than what is implied 
by Policy Con‐48’s goal  to “maintain pre‐development sediment erosion conditions”.   The project ECP 
and USLE calculations prepared by NVVE demonstrate that  the project  limits potential erosion to T or 
less (Appendix B).  The project thereby complies with Policy Con‐48 because it complies with Basin plan 
requirements with respect to estimated erosion rates.  Following is supplementary analysis of potential 
sediment delivery from the Project site that documents how delivery is minimized to comply with Policy 
Con‐48. 

Previous Studies of Erosion Rates and Sediment Delivery Rates 
Prior quantitative analyses of erosion processes  in Napa County  for General Plan development  (Napa 
Baseline Study),  for CEQA review of vineyard development projects, and  for  the Sediment TMDL have 
relied  on  USLE  erosion  rate  estimates  to  determine  potential  erosion.    It  is  well  known  that  USLE 
estimates erosion rates but does not account  for deposition of eroded material on slopes  in positions 
that  remain  stable  and  are  not  delivered  to  the  channel  system  by  runoff  processes  within  the 
timeframe of Project analysis.   Estimation of sediment delivery  rate  (SDR) appropriate  for  the Project 
site is critical to accurate evaluation of potential Project effects on water quality.    
 

Modeling Studies 
Studies  utilizing  USLE  to  estimate  erosion  combined  with  numerical  models  and  monitoring  data  to 
quantify the proportion of sediment delivered to streams have found considerable variation depending 
on terrain, climate and cover factors.  Reservoir sedimentation data in Italy was utilized to validate USLE 
estimates  of  erosion  rates  (Van  Rompaey,  Bazzoffi  et  al.  2003).    Based  on  data  from  twenty‐two 
reservoirs, estimated SDR ranged between 8 and 64%, with mean of 21% and median of 19%. Four sites 
in central  Italy that are most utilized similar to Napa County conditions had mean and median SDR of 
16%.  
 
A regional model for eastern Australia (Lu, Moran et al. 2003) was used to estimate SDR based on USLE 
predictions and a physically‐based numerical algorithm to estimate annual hillslope transport in relation 
to storm‐driven runoff.   This analysis considered SDR for sediment size fractions of clay, silt and sand, 
and modeled hillslope  sediment  transport at  the  scale of hillslopes.    SDR  for  sand‐size  sediment was 
found to be less than 5% throughout the diverse study area.  In areas with rainfall rates and vegetation 
cover  types  most  comparable  to  Napa  County,  SDR  for  silt  rarely  exceeded  about  40%,  but  ranged 
between about 5% and 80%.   SDR  for clay  ranged between about 10% and 100%  in  these areas, but 
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rarely exceeded 80%.  Overall SDR for all sediment size classes combined in this area ranged from about 
10% to 80% but rarely exceeded 40%.  Based on these studies, SDR for combined sediment size classes 
that might be expected  in Napa County are  likely  in the range of about 15% to 40% of USLE‐predicted 
erosion.  Representative estimates of SDR for silt and clay are about 40% and 80%, respectively.    
 

Studies in Napa County 
For some CEQA studies (Trso 2003) and the Napa River sediment TMDL (Napolitano 2006; Napolitano, 
Potter  et  al.  2007),  the  estimated  rate  of  delivery  of  USLE‐derived  erosion  was  based  on  field 
observations, geomorphic principles, scientific literature, existing data on soil particle size distributions, 
limited  field data on  sediment  size distribution,  and professional  judgment.    These  approaches were 
applied at  the watershed/hillslope  scale and project  scale, and  typically  resulted  in SDR of up  to 25% 
from  hillside  vineyards.    These  studies  are  generally  consistent  with  results  of  modeling  studies 
described in the preceding section.   
 
The  Environmental  Impact  Report  for  the  Suscol  Springs  Vineyard  Project  evaluated  erosion  and 
sedimentation  impacts  using  a  site  sediment  budget  approach  as  developed  by  (Trso  2003).    In  this 
analysis, USLE was used to estimate erosion rates; sediment delivery ratios (SDRs) were estimated based 
on  field  observations  and  literature  review,  with  substantial  reliance  on  professional  judgment.  
Summary tables describing SDR’s for this analysis are provided in Appendix C.  Values For hillslopes with 
grassland and vineyard cover, eroded sediment transported by overland flow (not concentrated  in rills 
or gullies) to channels included silt and clay fractions only; sand and gravel was assumed to be deposited 
on hillslopes  if eroded.   Delivery of  silt was assumed  to be either 25% or 50% and  clay delivery was 
either 50% or 100% based primarily on hillslope shape adjacent to stream channels.   For potential on‐
site  erosion  sources  from  new  vineyard  development,  sediment  delivery  to  streams  was  based  on 
estimated  sediment  trapping  efficiency  of  erosion  control  structures  and  practices.    Percentages  of 
gravel,  sand,  silt  and  clay  retained by  each erosion  control measure were determined.   All  sediment 
eroded from streambanks was considered delivered.  The only erosion control measure that was judged 
to be 100% effective across all sediment size classes was the “rock level spreader”, which is designed to 
“divert,  slow  down  and  spread  out”  concentrated  runoff  onto  slopes  characterized  as  planar  or 
divergent with respect  to surface  flow.   Straw mulch and straw bale dikes were also considered to be 
100% effective in retaining sand size sediment.  These estimates of erosion and SDR were applied at the 
project  scale  to  estimate  sediment  yields  from  the  project  area  under  pre‐project  and  post‐project 
conditions.  
 
Studies  conducted  to  support  the  Napa  River  sediment  TMDL  process  also  evaluated  erosion  and 
sediment  delivery  with  respect  to  gravel,  sand,  silt  and  clay  size  fractions  as  well  as  generalized 
estimates of SDR.   Erosion rates for various  land uses and  landscape types were estimated with USLE.  
Two  technical  reports  describe  the  development  of  a  sediment  budget  to  analyze  erosion, 
sedimentation  and  water  quality  conditions  in  the  Napa  River  watershed.    An  unpublished  internal 
report for the Regional Board (Napolitano 2006), states the following:  
 

Based  on  conditions  observed  during  watershed  reconnaissance  and  field  surveys  to 
estimate volumetric rates of sediment input to channels from gullies and landslides, we 
assume that average sediment delivery ratio from vineyards equals 0.25 [25% of USLE‐
predicted  erosion;  emphasis  added],  and  average  sediment  delivery  ratio  from 
rangelands equals 0.50 [50%]. We assume that the vineyard value is lower because most 
hillside vineyards have approved erosion control plans  (required under Napa County’s 
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Conservation  Regulations),  and  sediment  delivery  ratio  from  valley  floor  vineyards  is 
very  low  considering  the  gentle  topography,  widespread  application  of  winter  cover 
crops,  and  common  occurrence  of  human‐made  levees  where  vineyards  are  located 
near water courses. In contrast, rangelands are typically located on steeper slopes, and 
there are no erosion control  regulations at present  for  rangelands. Note: we estimate 
that 25 percent of sediment input from surface erosion of vineyards and/or rangelands 
is very fine gravel  in size, and 75 percent  is sand, silt, or clay (wash  load). Methods for 
evaluation of grain size distribution are described later in this section. (p. 6252) 

 
The second report, also known as the Napa River Watershed Sediment TMDL and Habitat Enhancement 
Plan Staff Report (Napolitano, Potter et al. 2007), states the following with respect to size distribution of 
eroded sediment: 

 
For  sediment  input  to  channels  from  surface  erosion  of  hillsides  in  vineyards  and/or 
rangelands,  based  on  review  of  soil  survey  information  (USDA,  1978)  and  field 
observations of grain sizes comprising coarse lag deposits in the channels of rills and/or 
small alluvial fans, we estimate that inputs are composed of 25 percent fine gravel, and 
75 percent sand, silt, and clay. (p. 27) 

 
These estimates of size distribution of eroded sediment and SDR were applied at the scale of Napa River 
tributary watersheds to evaluate natural background condition, existing conditions, and desired future 
conditions.   Given  that Napa General Plan Policy Con‐48 establishes  a  goal of no  increase  in erosion 
associated with new projects, the preceding approaches based on generalized SDR’s  (i.e. 25% delivery 
for  all  hillside  vineyards)  do  not  provide  the  necessary  degree  of  site  specificity  to  evaluate  project 
effects.   Potential erosion rates and sediment delivery for a specific project can be evaluated based on 
expected  effectiveness  of  specific  erosion  control  practices  and  the  distance  between  potential 
sediment source areas and stream channels.    

Sediment Delivery Ratio Based on Distance  to Stream Channels and Sediment 
Retention Practices 
 
An  alternative  approach  to  evaluating  delivery  sediment  to  streams  from  a  source  area  (i.e.  USLE‐
predicted  vineyard  erosion)  is  provided  by  forest  management  research.    Strips  of  undisturbed 
vegetation and soil retained between sources of eroded sediment and streams, sometimes referred to 
as  buffer  strips,  have  been  demonstrated  to  be  effective  in  reducing  sediment  delivery  to  streams.  
Several studies have quantitatively evaluated the distance over which sediment may be delivered from a 
source  area  across  forest  hillslopes.    These  studies  provide  an  alternative  approach  to  estimating 
sediment delivery rates from vineyards with Erosion Control Plans by estimating sediment delivery ratio 
(SDR) as a function of distance between sediment source and streams channels.   
 
Observed  transport  distances  of  sediment  eroded  from  road  fill  slopes  across  forested  slopes  in 
northern  Idaho provide    (Burroughs and King 1989) provide estimates of  sediment delivery  ratio as a 
function  of  distance  from  an  erosion  source.    They  developed  cumulative  frequency  distributions  of 
sediment  travel  distance  from  fill  slopes  below  roads  with  and  without  runoff  from  relief  culverts 
conveying  road  runoff.    They  found  that  in  the  absence  of  concentrated  runoff  from  road  culverts, 
maximum  sediment  transport  distance  was  about  90  ft;  where  concentrated  runoff  from  the  road 
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surface  was  present,  transport  distance  was  70  ft  or  less  for  50%  of  the  distribution.    Where 
concentrated  road  runoff occurred  from  relief  culverts,  sediment delivery was about 90  ft or  less  for 
50% of the distribution, 175 ft or less for 80% of the distribution and about 300 ft or less for 90% of the 
distribution.   They also observed that sediment transport distance was  influenced by the frequency of 
obstructions along the flow path such as small organic debris, depressions, and shrubs.   
 
A  second  study also observed and analyzed  sediment  transport distances  in granitic  soils on  forested 
hillslopes  in  central  Idaho  (Ketcheson  and  Megahan  1996).    They  also  compared  travel  distance 
frequency distribution for road fill slopes and for road drainage relief culverts.  Fifty percent of sites had 
sediment transport distances of about 10 ft or less, 90% had transport distances of 25 ft or less, and 99% 
had transport distances of about 200 ft or less.  Sites where concentrated flow from road relief culverts 
had much higher transport distances.   Fifty percent of sites had sediment transport distances of about 
160 ft or less, 90% had transport distances of about 410 ft or less.   
 
The  foregoing  studies  were  cited  in  the  Washington  Department  of  Natural  Resources  Watershed 
Analysis Methods Manual  (Washington DNR 1997, Appendix B)  in establishing a distance of 200  ft as 
sufficient  separation  between  roads  and  streams  to  prevent  sediment  delivery.      Subsequent model 
development for estimating delivery of sediment from forest roads ((NCASI) 2005) assumed a 35% SDR 
for  roads within  100  ft  of  streams  and  a  10%  SDR  for  roads  located  between  100  and  200  ft  from 
streams.  Directly delivering roads (i.e. with no intervening landscape buffer between road and stream) 
were assumed  to have a 100% SDR, while roads 200  ft or more away  from streams were assumed  to 
have 0% SDR.  
 
Prior studies and erosion and sedimentation models discussed above pertain to SDR’s from forest roads 
and runoff  in upland  forested environments.   At the project site, potential sediment sources are  from 
vineyard field edges and from level flow spreaders distributing runoff from vineyard fields or from runoff 
detention/sedimentation  ponds.    In  both  the  previous  studies  and  the  project  setting,  sediment 
produced  from  surface  erosion  processes  would  be  delivered  to  a  forested  slope  with  undisturbed 
vegetation  and  forest  duff.    We  assume  that  these  situations  are  sufficiently  similar  to  apply  SDRs 
developed for forest roads to vineyard field erosion and runoff.   This assumption is supported by results 
of a  four‐year monitoring study of sediment  transport  from agricultural  fields  through adjacent  forest 
buffers on hillslopes above streams  in Georgia  (Sheridan, Lowrance et al. 1999).   The hillslopes  in  the 
forest buffer were gentle  (around 5%),  limiting sediment transport capacity, but a clay  layer  lying at a 
depth of 1.5 to 5 ft below the soil surface limited percolation of infiltrated water and promoted surface 
runoff and lateral subsurface flow from the agricultural fields to the forested buffer.  At the edge of the 
agricultural  field,  a  grassed buffer of  about 30  ft width was maintained;  the primary purpose of  this 
buffer was “spreading concentrated storm flow, thereby providing greater infiltration as well as increase 
settling  and deposition of  sediments”.   Data were  collected using  flow  splitters  and buried  samplers 
located  on  the  ground  surface.    The  study  found  that  about  80%  of  the  sediment  load  from  the 
agricultural field was deposited within the first 30 ft of the buffer (i.e. in the grassed buffer), with about 
95% reduction at a distance of 200 ft in the mature forest buffer.  These findings, although in a different 
ecosystem and climate, are consistent with findings reported above.   

Sediment Delivery Ratios for Project Area 
Based on  the  foregoing  review of  scientific  literature, SDR  is assumed  to be 0%  for  sediment  sources 
(vineyard  field  boundaries  or  level  flow  spreaders)  located  greater  than  200  ft  from  streams.    For 
simplicity, we used a GIS  tool  to delineate a 200  ft envelope around stream channels mapped on  the 
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Project  site.    In  most  locations,  this  envelope  underestimates  the  length  of  the  flow  path  between 
sediment  source  areas  and  streams,  thus  adding  a  conservative  assumption  that  would  tend  to 
overestimate  sediment delivery.   Runoff  routed  through  runoff detention/sedimentation ponds were 
calculated  to  retain  sand  size  sediment and  some  coarser  silt  sizes  (< 0.02 mm  for 2‐year  recurrence 
flows and <0.05 mm for 10‐, 50‐ and 100‐year recurrence flows) as a function of  inflow rate and pond 
surface area ((Goldman, Jackson et al. 1986) Table 8.1; summary data in Appendix D).  Based on particle 
size  distribution  for  Aiken  loam  (Appendix  E),  this  is  equivalent  to  a  retention  rate  of  40%  of  USLE 
estimated sediment input and SDR of 60%.  Detention pond capacity is such that many runoff events will 
be  fully  captured, with  no  discharge  of  runoff  through  pond  outfall.    Sediment  transported  in  these 
events  is expected  to be  retained at a higher  rate because most of  the silt‐size sediment  (> 0.08 mm 
diameter) will be retained in these events owing to the filtering capacity of geotextiles used in lining the 
walls of the detention basins.  The hydrologic model used for this study does not analyze these smaller 
runoff  events,  and USLE  erosion predictions  are  annual  averages,  so  it  is not possible  to  analytically 
estimate the proportion of sediment retention from smaller runoff events.  A conservative assumption is 
that  an  additional  10%  reduction  in  sediment  delivery  ratio  represents  sediment  retention  in  small 
runoff events contained within ponds, so that the annual sediment delivery ratio from detention ponds 
is 50%.  Runoff routed through level flow spreaders to planar or divergent hillslopes greater than 200 ft 
from stream channels is assumed to have SDR of 0%.  Runoff routed to a level spreader above planar or 
divergent slopes located between 100 and 200 ft of steam channels but (i.e. Detention Basin A outfall) is 
assumed to have SDR of 10% ((Trso 2003), (Simpson and Weammert 2009)).  Detention Basin H outfalls 
have an SDR of 50% attributable to sedimentation in ponds; no sediment retention in the 25 ft riparian 
buffer  and  rock  energy  dissipaters  is  assumed;  this  is  also  a  conservative  assumption  likely 
overestimating sediment delivery  to streams.   Vineyard  fields with edges 200  ft or more distant  from 
streams are assumed to have SDR of 0%.  Vineyard fields with edges located within 200 ft of streams are 
assumed to have SDR of 65%; sand‐size sediment is expected to be retained on vineyard fields owing to 
ECP provisions.  Under pre‐Project conditions, the SDR for forested areas within the proposed vineyard 
boundaries  is also assumed  to be 65%  (sand and coarser sediment retained, silt and clay delivered  to 
streams).        

Sediment Delivery Analysis 
In this analysis, we estimate erosion only for areas located within the proposed vineyard footprint, and 
neglect  erosion  rate  estimates  for  other  areas.    This  approach was  selected  to  focus  on  changes  in 
erosion and sediment delivery rates directly attributable to the Project.  Contributions of sediment from 
other  sources  (e.g.  stream  channel and bank erosion  rates, USLE‐estimated  surface erosion  for other 
areas within 200  ft of  streams) have not been estimated, hence  the only estimate  for pre‐Project or 
“background” erosion and sediment delivery rates are  for portions of  the project site within 200  ft of 
streams and  in the footprint of proposed vineyard blocks.   USLE erosion rate estimates were prepared 
by NVVE for the Project ECP. 
 
To estimate the potential pre‐ and post‐Project erosion and sediment delivery rates ESRI’s ArcGIS was 
used determine the total area of each proposed vineyard block located within a 200 foot buffer of any 
stream channel mapped on  the project Site or draining  to one of  the  four proposed detention basins 
(Figure  1  and  2).    USLE  erosion  rates  (tons/acre/year)  calculated  by  NVVE  (Appendix  B)  were  then 
multiplied by  the  vineyard  area  to predict  the  rate  (in  tons/year) of  erosion  for  each  vineyard block 
determined to be within the 200 foot buffer or draining to one of the detention basin.  These rates were 
then multiplied by the appropriate SDR as described above; results are summarized in Tables 1 and 2. 
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Proposed vineyard block polygons were clipped using a 200 foot stream buffer polygon to generate the 
pre‐Project erosion estimate areas  (Figure 1). Table 1 shows a summary of  the  results.   To create  the 
post‐Project estimate areas, the ‘Split polygon’ tool in conjunction with the ‘snapping’ function was used 
to designate areas of vineyard block falling within or outside the 200 foot stream buffer or draining to a 
Detention basin (Figure 2).   A summary of these results can be found in Table 2.   

Estimated Sediment Delivery 
The source area from which sediment may be delivered under pre‐Project conditions is restricted to the 
area  located within 200 ft of stream channels on the Project site.   Erosion rates and sediment delivery 
were calculated only  for areas within the proposed project area within 200  ft of streams.   Pre‐Project 
sediment delivery is estimated to be 0.58 t/yr (Table 1).   

Sediment delivery under post‐Project conditions  is determined based on USLE predicted erosion rates 
and SDR’s described above.   Potential sediment delivery originates from vineyard blocks within 200 ft of 
stream channels and from vineyard runoff collected  in the drainage system via drainage ditches, pipes 
and  direct  runoff  to  detention/sedimentation  basins  (Figure  2).    Estimated  post‐Project  sediment 
delivery  is 1.50 t/yr (Table 2).   A table containing sediment delivery estimates for each area within the 
proposed  vineyard  blocks  can  be  found  in  Appendix  F.    Sand‐size  sediment  is  not  expected  to  be 
delivered  to  streams  from  the  Project  area, primarily owing  to  ECP provisions  in  vineyard  fields  and 
deposition  in sedimentation basins  that  receive a high proportion of vineyard  runoff  that could  reach 
streams.   

The project ECP and USLE calculations prepared by NVVE demonstrate that the project  limits potential 
erosion to T (= 3 t/ac/yr) or  less.   The project thereby complies with Policy Con‐48 because  it complies 
with  Basin  plan  (Regional  Board)  requirements with  respect  to  estimated  erosion  rates.    The  use  of 
sedimentation basins, routing runoff to planar and divergent slopes > 200 ft from streams where‐ever 
possible,  routing detention basin outfalls  to  level  spreaders, and  seasonal application of  straw mulch 
cover  in portions of  the vineyard  capable of delivering  sediment  to  streams, provides  supplementary 
treatment of all runoff from vineyard fields that could be delivered to streams.   For the portion of the 
proposed vineyard believed to potentially deliver sediment to streams (about 7.7 acres), the sediment 
delivery rate  is about 0.19 t/ac/yr, equivalent to about 6.5% of T  (3 t/ac/yr).   This represents the best 
feasible means of minimizing sediment delivery to streams from the Project, and prevents  increases  in 
sand delivery to streams.   Sand  is  identified  in the Napa River Sediment TMDL as the primary concern 
with respect to potential impacts on beneficial uses.  
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Table 1.   Pre‐Project  sediment delivery  from  area within 200  ft of  streams and within boundaries of 
proposed vineyard blocks. 

Block  Area (ac)   t/ac/yr 
Erosion 
(t/yr) 

Sed. Delivery 
Ratio 

Sed.  Delivery 
(t/yr) 

A  1.00  0.11  0.11  0.65  0.072 
B  0.29  0.16  0.05  0.65  0.033 
E  0.64  0.18  0.11  0.65  0.072 
G  0.72  0.19  0.14  0.65  0.091 
H  1.40  0.19  0.27  0.65  0.176 
I1  0.62  0.20  0.13  0.65  0.084 
I2  0.48  0.14  0.07  0.65  0.046 
J  0.04  0.13  0.01  0.65  0.007 

Total  5.18  0.89  0.58 
 

Table 2. Post‐Project sediment delivery rates. (See Appendix D for summary table) 

 

 
Runoff Delivery Location 

Erosion 
(t/yr) 

Est. grain size 
retained (mm)  SDR 

Sediment 
Delivery 
(t/yr) 

Within 200 ft of stream channel and 
not captured by detention basin 

1.04  > 0.1 mm 
(sand) 

0.65 
 

0.68 

Hillslope greater than 200 ft from 
stream channel, no delivery expected 

7.00  All 
 

0 
 

0 

Basin A (routed to hillslope ~ 150 ft 
from stream) 

1.58  .02‐.05 (sand & 
coarse silt) 

0.1 
 

0.16 

Basin B (routed to hillslope > 200 ft 
from stream) 

3.52  .02‐.05 (sand & 
coarse silt) 

0 
 

0 

Basin G (routed to hillslope > 200 ft 
from stream) 

4.42  .02‐.05 (sand & 
coarse silt) 

0 
 

0 

Basin H (routed to hillslope ~ 25 ft 
from stream) 

1.32  .02‐.05 (sand & 
coarse silt) 

0.5 
 

0.66 

Total  18.9  1.50 
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Figure 1.  Pre‐Project sediment delivery estimate areas within 200 ft of streams. 
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Figure 2. Classification of post‐Project sediment source areas by delivery location 
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Watershed‐Scale Water Quality Impacts 
The estimated change in annual sediment yield of 0.9 t/yr is relatively small, and represents a significant 
reduction  relative  to vineyard development practices  in Napa County  through about 2009.   As noted 
above,  the  proposed  vineyard  ECP,  including  drainage  controls  and  supplementary  erosion  control 
practices,  reduces  sediment  delivery  rates  to  levels  that  are  well  below  acceptable  to  comply  with 
criteria established by the Napa River Sediment TMDL.  The impact of this increment of sediment change 
on  fish  habitat  can  be  more  directly  evaluated  in  the  context  anadromous  fish  habitat  nearest  the 
project site.   
 
The Napa Resource Conservation District provided current  information on anadromous  fish habitat  in 
the  form of  a map of  anadromous  fish habitat  for  the Napa River Watershed  (Appendix G).   Known 
habitat exists in the so‐called “Diamond Creek” watershed to a point about 1.5 miles upstream from its 
confluence with  the Napa River as  shown  in Figure 3.   Runoff  from  the project  site  to  this  identified 
habitat  is  delivered  via  an  unmapped  tributary  watershed  through  which  Diamond  Mountain  Road 
ascends.   This  tributary watershed has an area of about 1.2  square miles  (Figure 3).   The known  fish 
habitat is located about 1.4 miles north of and 1,200 vertical feet below the project site.   
 
The potential impact of the project on fish habitat is minimal.  Erosion control measures for the project 
prevent delivery of additional sand that could negatively impact spawning habitat.  Total sediment yield 
for the contributing watershed tributary (about 1.2 square miles) to the nearest known anadromous fish 
habitat estimated  from  the Napa River TMDL  is 1,790  t/yr, of which 340  t/yr  is estimated  to be  from 
anthropogenic sources2, (Appendix H).   Estimated sediment delivery from the project represents about 
0.05% of total sediment yield and about 0.26% of anthropogenic sediment yield.  The project site parcel, 
about  40  acres,  represents  about  5%  of  the watershed  area draining  to  the nearest point of  known 
anadromous fish habitat.        

                                                            
2 Napa River Watershed Sediment TMDL and Habitat Enhancement Plan, Staff Report, Jan. 30, 2007, p. 46‐47.  The 
project site is located in the Volcanic Ash Flows/Tuff upland terrain type.  Anthropogenic erosion is estimated to be 
19% of the total sediment yield in this terrain type.  
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Figure 3.  Watershed area including project site contributing to nearest known anadromous fish habitat.  

   

Project Site 

Known  Anadromous 
Fish Habitat 
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Monitoring Recommendations 
Two  types of post‐project monitoring are  recommended with  respect  to effectiveness of erosion and 
sedimentation  management  practices.    First,  periodic  observations  of  runoff  and  potential  erosion 
below  level flow spreaders and along vineyard block perimeters that deliver runoff to channels should 
be conducted by OEI to determine the character and extent of surface flows and to evaluate sediment 
delivery  to channels with  respect  to sediment grain sizes, source areas and quantity.   Second, annual 
estimates of sedimentation in sedimentation basins should be made based on measurements of depth,   
area, and grain size analysis of deposits.  The proposed monitoring would be conducted as an element of 
CALFIRE’s  THP/Conversion  monitoring  over  a  3  year  period.    Each  of  the  recommended  monitoring 
activities are described in greater detail below and in Appendix J.  

Runoff  
Runoff routed from the project site occurs primarily as dispersed flow from the edges of vineyard fields 
or from  level flow spreaders;  in rare runoff events, runoff could occur via broad weirs from detention 
ponds.  Appropriate energy dissipation at points of discharge is provided for in the ECP.  Flow spreaders 
are  distributed  on  planar/divergent  slopes  to  minimize  flow  concentration  and  associated  potential 
surface  erosion,  and  to  maximize  deposition  of  sediment.    Descriptions  of  hydrologic  and  erosion 
processes  associated with  optimal  routing  of  runoff  from  roads  indicate  that  in  the  absence  of  rills, 
gullies and channels, dispersed runoff is assumed to provide for deposition of sediment3.  Furthermore, 
the absence of channelized  flow  features  indicate  that  runoff  is not concentrating  to  the degree  that 
causes erosion of the soil surface.   

Based  on  the  foregoing,  surveys  of  the  ground  surface  adjacent  to  sources  of  runoff  should  be 
conducted to assess the performance of runoff control and dispersion measures with respect to erosion 
and sedimentation processes.  This monitoring also assures that unexpected erosion and sedimentation 
will be identified and controlled during the establishment of vineyard operation. 

Sedimentation  
Runoff detention basins originally developed to control runoff from the project site will also function as 
sedimentation basins.   Measurement of annual sediment deposition  rates and  the size distribution of 
sediment deposited  in these basins provide can be used to validate predictions  in the erosion analysis.  
Both  the predicted performance of sedimentation basins and  the vineyard erosion  rates predicted by 
USLE can be evaluated.  The primary purpose of this monitoring effort is to provide confirmation of the 
effectiveness of  sedimentation basins  in  capturing  sand‐size  sediment  and  the degree  to which  they 
retain sediment finer than sand.    

                                                            
3 California Department of  Fish  and Game, California  Salmonid  Stream Habitat Restoration Manual, Chapter X; 
relevant excerpts reproduced in Appendix I.  
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APPENDIX A 
 
Napa River  Sediment Reduction  and Habitat  Enhancement Plan,  San  Francisco Bay Regional Water 
Quality Control Board, Adopted September 15, 2009. 
 

http://www.swrcb.ca.gov/rwqcb2/water_issues/programs/TMDLs/napasediment/NapaSedBPA090909.pdf  

 

Emphasis added (highlighted text) 
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APPENDIX B 
Napa Valley Vineyard Engineering USLE Calculations (14 pages) 
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APPENDIX C 
 
Trso,  M.  (2003).  Erosion  &  Sedimentation  Assessment,  Robert  Mondavi  Property,  Napa  County, 
California.   Suscol Springs Vineyard Project‐ECP99‐323, Final Technical Report.   Prepared  for EDAW, 
Inc., San Francisco, CA.   
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APPENDIX D 
 
Detention Pond Sedimentation Calculations 
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APPENDIX E 
  
 

 
 
 
Data from Napa County Soil Survey for A horizon, upper 0‐8 inches of soil column.  
 
Points on graph  indicate data points; extentsion of size distribution for sediment 
diameter finer than 0.075 mm indicated by trendline with equation shown. 
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APPENDIX F (2 pages) 
 
 Post‐Project Sediment Delivery Calculation Table 

Layer  Area  Drains To 

Within 200 of a 
Mapped 
Stream? 

Post‐Project 
USLE Rate 
Tons/Acre  Tons / year 

A1  1.24  BasinA  yes  1.24  1.532 
A1  0.03  Hill  no  1.24  0.038 
A2  0.05  Hill  yes  0.85  0.045 
A2  0.06  Hill  yes  0.85  0.051 
A2  0.11  BasinA  yes  0.85  0.091 
A2  0.04  Hill  no  0.85  0.038 
A3  0.18  BasinA  yes  1  0.183 
A4  0.15  BasinA  yes  0.69  0.103 
A5  0.03  BasinA  yes  0.92  0.031 

A6  0.12  BasinA  yes  1.01  0.118 
A6  0.00  Hill  yes  1.01  0.002 
A7  0.16  Hill  Yes  1.29  0.209 
A7  0.00  Hill  NO  1.29  0.001 
B1  0.53  BasinB  No  1.45  0.775 
B2  0.05  BasinB  No  0.79  0.042 
B3  0.02  BasinB  No  0.64  0.016 
B4  0.23  BasinB  No  1.01  0.231 
B5  0.13  Hill  no  1.29  0.166 
B5  0.04  BasinB  no  1.29  0.048 
B5  0.01  Hill  no  1.29  0.008 
B5  0.02  Hill  yes  1.29  0.024 
C  0.27  Hill  no  1.45  0.398 

D  0.22  Hill  no  1.71  0.378 
E1  0.50  BasinB  no  1.72  0.858 
E1  0.14  Hill  yes  1.72  0.248 
E1  0.05  Hill  no  1.72  0.093 
E2  0.15  BasinB  no  1.65  0.248 
E2  0.11  BasinB  No  1.65  0.180 
E2  0.00  SpreaderD  No  1.65  0.005 
F1  0.42  BasinB  no  1.58  0.671 
F1  0.12  BasinG  yes  1.58  0.183 
F2  0.35  BasinB  no  1.3  0.449 
F2  0.07  BasinG  yes  1.3  0.087 
F3  0.49  SpreaderD  no  1.69  0.822 
G1  0.23  BasinG  yes  1.61  0.368 
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Layer  Area  Drains To 

Within 200 of a 
Mapped 
Stream? 

Post‐Project 
USLE Rate 
Tons/Acre  Tons / year 

G2  0.36  BasinG  yes  1.48  0.529 
G3  0.49  Hill  no  1.53  0.754 
G3  0.58  BasinG  yes  1.53  0.880 
G3  0.08  SpreaderD  no  1.53  0.115 
G3  0.18  Hill  yes  1.53  0.279 
H1  0.31  BasinH  yes  1.56  0.488 
H1  0.02  Hill  yes  1.56  0.029 
H2  0.34  BasinH  yes  1.18  0.405 
H3  0.46  BasinH  yes  1.28  0.593 
H4  0.20  BasinH  yes  0.85  0.170 
H4  0.01  Hill  yes  0.85  0.010 
H5  0.09  BasinH  yes  0.75  0.066 
H5  0.02  Hill  yes  0.75  0.014 
H5  0.02  Hill  yes  0.75  0.015 
I1  0.73  BasinG  yes  0.33  0.241 
I2  0.33  BasinG  yes  1.73  0.567 
I3  0.21  BasinG  yes  1.72  0.357 
I4  0.14  BasinG  yes  1.08  0.149 
I5  0.08  BasinG  yes  0.88  0.071 
I6  0.08  BasinG  yes  0.81  0.066 
I6  0.01  Hill  yes  0.81  0.008 
I7  0.28  BasinG  yes  1.61  0.456 
I8  0.22  BasinG  yes  1.22  0.272 
I8  0.01  Hill  yes  1.22  0.018 
J  0.95  Hill  no  1.65  1.572 
J  0.12  BasinG  yes  1.65  0.197 
J  0.04  Hill  yes  1.65  0.067 

K1  0.40  Hill  no  1.63  0.660 
K2  0.17  Hill  no  1.48  0.254 
K3  0.10  Hill  no  1.82  0.191 
K4  0.72  Hill  no  1.64  1.175 
L  0.16  Hill  yes  1.61  0.255 
L  0.12  Hill  no  1.61  0.196 
L  0.10  Hill  no  1.61  0.154 

Total  14.47  Acres    
Total  
(Tons/ year)  20.012 
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APPENDIX G   Anadromous Fish Habitat Distribution 
Note: Diamond Creek image clipped from map provided for Napa River at original 
scale 
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APPENDIX H Napa River Sediment Reduction and Habitat Enhancement Plan 

Excerpts from Napa River TMDL Staff Report (2007), Table 5 (2 pages following) 
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Napa River Watershed Sediment TMDL and Habitat Enhancement Plan 
 
 

Staff Report                                                                                                 46 

 
 

Table 5. Sediment Supply from Upland Terrain Types (Continued) 

Site DA 
(km2) 

Time 
Period 

Key 
Process(es) 

Input 
Rate 

(t/km2/yr) 

Key 
Process(es) 

Input 
Rate 

(t/km2/yr) 

Key 
Processes 

Input 
Rate 

(t/km2/yr) 

Colluvial 
Bank 

Erosion, 
Gullies, 

and 
Landslides 

Input 
Rate 

(t/km2/yr) 

Colluvial 
Bank 

Erosion, 
Gullies, 

and 
Landslides 

A/T (1) 

Total 
Input 

Rate(2) 
(t/km2/yr) 

Land 
Uses/Disturbances 

Land Type: Volcanic Ash-Flows and Turf 

Kimball 
Canyon 
Dam 

7.8 1940–
2003 … … … … … … … … 494 to 

618 

Historical: 
logging/grazing; 
Present-day: low-
intensity land use, 
water supply 

Ritchie 
Creek 5.9 1994–

2004 

Colluvial 
bank 

erosion 
150 

Deep-
seated 

landslides 
670 

Channel 
incision 
and bank 
erosion 

85 905 0.09 913 

Historical logging; 
Present-day: 
protected 
parklands 

York 
Creek—
St. 
Helena 
Upper 
Dam 

5.9 1993–
2004 … … … … … … … … 570 

Historical logging; 
Present-day: low-
intensity roads, 
rural residential 
and vineyard 

    

Based on frequent 
occurrence of large 
deep landslides, we 
assume A/T in ash-
flow = mélange 

Median 556 0.19  
Average 520 0.19  

Range   494 to 
913 

 

N = 1  3 
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Napa River Watershed Sediment TMDL and Habitat Enhancement Plan 
 
 

Staff Report                                                                                                 47 

 
 

Table 5. Sediment Supply from Upland Terrain Types (Continued) 
Notes, Abbreviations, and Conventions. 
(1) A/T = ratio of anthropogenic (human-caused) to total sediment input to channels from colluvial bank erosion, gullies, and shallow landslides.  
(2) Total input rate = sum of all significant active processes that deliver sediment to channels. Typically estimated from measurement of reservoir sedimentation 
rate corrected to account for trap efficiency. 
Based on lack of large gravel bars or floodplains in upland channels, we assume that sediment input to the channel network is approximately equal to yield 
measured in reservoir. Conversions: area- 1.0 square kilometer = 247.1 acres = 0.39 square mile; sediment supply rates - 100 metric ton/square kilometer/yr. = 
286 English tons/square mile/yr. = 0.45 tons/acre. SLS: shallow landslides; values in (parentheses) represent estimated range for rate; BE: bank erosion; N = 
number of sites; st. dev.: standard deviation; graz. = grazing; vine. = vineyard; ds - downstream; LU - land use. Sheetwash sediment input to channels: erosion 
modeled using USLE equation, and sediment delivery ratio estimated by delineating area of convergent topography and examination of coarse lag deposits. 
Values in [brackets] are residuals, which are not measured, and instead estimated by conservation of mass, as difference between sedimentation rate and sum of 
measured inputs. Residuals are only estimated where all other significant process rates have been measured. Colluvial bank erosion rates derived from 
measurement of total channel length and mean bank height, assuming typical downslope velocity of 0.01 m/yr., and assuming soil bulk density equals 1.6 metric 
tons per cubic meter. We set reservoir trap efficiency equal to 75% in all reservoirs except Kimball, where we assume 90% trap efficiency because of continuous 
pond in a large reservoir, and 67% in upper York, where dam has filled with sediment. Reservoir sedimentation volumes and landslide and gully scar volumes 
converted to mass assuming bulk density of 1.6 metric tons per cubic meter. 
 
Input from Colluvial Bank Erosion, Gullies, and Landslides in Ash flows and Tuff. 
We only conducted one upland field surveys at a site underlain by the ash-flow and tuff. Therefore median rate of input from colluvial bank erosion, gullies, and 
shallow landslides is calculated as follows: Given the dominance of deep-seated landslides in ash-flow and tuff, we applied A/T value estimated for mélange and 
sheared serpentinite (A/T = 0.25). Although A/T value is higher than estimated at Ritchie Creek (A/T = 0.09), we hypothesize that human influences on sediment 
supply are lower in Ritchie Creek than most other areas underlain by ash-flow and tuff. Average rate of sediment input from colluvial bank erosion, gullies, and 
landslides for ash-flow and tuff is calculated using York Creek sedimentation data, and assuming fraction of total input from colluvial bank erosion, gullies, and 
shallow landslides, in York Creek, is the same as estimated in Ritchie Creek (91%). Therefore, median estimated rate of input from colluvial bank erosion, 
gullies, and shallow landslides = 570 x 0.91 = 520 t/km2/yr. 
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APPENDIX I  

California Salmonid Stream Habitat Restoration Manual, Chapter X, Excerpts  

(6 pages following) 

Emphasis added (highlighted text) 
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CALIFORNIA SALMONID STREAM 
HABITAT RESTORATION MANUAL 

 

 
UPSLOPE EROSION INVENTORY AND 
SEDIMENT CONTROL GUIDANCE X-6 March 2006 

To accurately identify upslope sediment sites and recommend effective and cost-effective 
treatments, restoration practitioners must have a clear understanding of the following:  

• How erosion processes operate and lead to sediment delivery to streams; 
• How land use affects erosion processes in predictable ways; 
• Which erosion processes are preventable and controllable, and which are not; 
• How the recommended erosion treatment will result in reduced sediment delivery to a 

stream. 
Surface Erosion 

Surface erosion results from raindrop impact and un-channeled water flowing over bare soil 
during and after rainstorms.  Exposed soil is a direct consequence of almost all land use activities.  
Anywhere there is bare soil there will be potential for surface erosion.  Runoff and surface 
erosion from bare soil areas depends on rainfall intensity and duration, the frequency of 
disturbance, the length of time exposed, soil type and grain size.  Often, surface erosion from bare 
soil areas diminishes after the first rain event, except on unsurfaced roads and other bare soil 
areas where disturbance and resultant surface erosion can become a chronic problem.   
 
Rates of surface erosion vary from watershed to watershed.  In some watersheds where mass 
wasting is relatively uncommon, but soil easily erodes, surface erosion can be the predominant 
sediment delivery process.  Surface erosion turns into sediment delivery when the runoff 
discharges into a stream channel, often through rills or small gullies.  The development of rills, 
defined as channels smaller than 1' x 1' in cross section, is included with surface erosion 
processes. 

Characteristics of Surface Erosion 
• Surface erosion is greatest in fine granular soils such as silt and sand.  Areas of 

decomposed granitic bedrock are particularly susceptible.  It is typically lowest in rocky 
or clay-rich soils. 

• Surface erosion is greatest in the first year after exposure and usually diminishes greatly 
thereafter unless the area is chronically disturbed as on unsurfaced roads. 

• Surface erosion moves and delivers mostly fine sediment such as clay, silt or fine sand. 
• Eroded sediment does not move long distances unless transported by rills, gullies or other 

concentrated flow channels such as road ditches or ruts. 
• Sediment delivery to a stream requires direct connection of bare soil areas with stream 

flow channels such as rills, gullies, and ditches. 
• Site-by-site, surface erosion volumes are often comparatively small, but cumulatively, 

over time, or over large watershed areas, volumes can be very large. 
 

Restoration and Protection Principles for Surface Erosion 
• Keep bare soil to an absolute minimum when conducting land use activities.  This is the 

single most effective method for preventing land use related surface erosion. 
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CALIFORNIA SALMONID STREAM 
HABITAT RESTORATION MANUAL 

 

 
UPSLOPE EROSION INVENTORY AND 
SEDIMENT CONTROL GUIDANCE X-7 March 2006 

• Mulch or revegetate bare soil adjacent to stream channels, or other flow transport paths, to 
the break-in-slope near those areas.  Mulching is the single most effective and cost-
effective method for controlling surface erosion. 

• Keep runoff from bare soil areas well dispersed.  Dispersing runoff keeps sediment on-site 
and prevents sediment delivery to streams. 

• Direct any concentrated runoff from bare soil areas into natural buffers of vegetation or to 
gentler sloping areas where sediment can settle out. 

• Prevent rills by breaking large or long bare areas up into smaller patches that can be 
effectively drained before rills can develop. 

• Disconnect and disperse flow paths, including roadside ditches, which might otherwise 
deliver fine sediment to stream channels.  This prevents most sediment delivery. 

 
Fluvial Erosion 

Fluvial erosion includes gully erosion and stream bank erosion.  It occurs when concentrated 
flowing water scours and erodes soil along its path, whether it is within a natural stream channel, 
or on a previously un-channeled slope.  The amount of erosion that occurs is a combined function 
of the energy of the flowing water and resistance of the flow path to scour.  Thus, the greater the 
flow volume or flow velocity, the greater is the erosive power.  Similarly, the more erodible the 
soil type, the more soil loss will occur.  Fine grain granular soils like silt and sand are most likely 
to erode; and rocky soils and bedrock are the least likely to erode. 
 
Fluvial erosion can also be a chronic source of sediment, where gullies gradually increase in size 
or stream banks continue to erode, with routine runoff events.  However, most erosion and 
sediment delivery from fluvial processes occurs during episodic storm events.  The largest storm 
events usually trigger greatly increased fluvial erosion, as new gullies form and existing gullies 
enlarge.  Periods between episodic storm events are usually times of lower fluvial erosion rates. 
 
Fluvial erosion is usually a very efficient sediment delivery mechanism.  The larger a gully 
system, the more likely the eroded sediment will be delivered directly to a stream channel.  
Fluvial erosion rates can vary greatly between watersheds, depending on soil types, land use and 
land management practices. 
 
Fluvial erosion may be accelerated by land use activities that result in increased runoff, or allow 
runoff to concentrate and discharge onto hillslopes prone to erosion.  Fluvial erosion commonly 
occurs at gullies developed on hillslopes at culvert outlets, diverted streams, washed-out stream 
crossings, inboard ditches, and stream channels exposed to increased runoff. 
 
Stream crossings are common sites of gully erosion along road systems.  They commonly fail in 
the following ways: 

• Overtopping, which may occur when a culvert plugs, or its capacity is exceeded and water 
flows over the road; 

• Stream diverts when a culvert plugs or its capacity is exceeded, and the stream flow is 
diverted down the road, instead of over-topping the stream crossing fill; 

                                  Page 9.31 Appendix I, Vineyard Erosion Control Analysis

Matt
Highlight

Matt
Highlight

Matt
Highlight

Matt
Highlight

Matt
Highlight
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UPSLOPE EROSION INVENTORY AND 
SEDIMENT CONTROL GUIDANCE X-34 March 2006 

Measuring and Estimating Future Erosion Volumes 
A critical step in conducting a sediment source inventory is the quantification of erosion and 
sediment delivery volumes.  Sediment delivery volumes and excavation volumes are the key 
variables needed for the computation of treatment cost-effectiveness and creating a watershed 
restoration plan.  Excavation volumes are important for the derivation of heavy equipment times 
and costs for restoration work. 

Surface Erosion Volumes 
It is difficult to estimate sediment delivery volumes from surface erosion processes, because 
different soils have markedly differing propensities for erosion, and because surface erosion is a 
chronic process that may occur every storm.  Use the following surface lowering rates (erosion 
rates in feet/year) to provide a gross estimate of erosion from bare soil areas: 

• Cutbanks and continually bare soil areas Low-0.01;  Moderate-0.03;  High-0.05 
• Native surfaced (unimproved, dirt) roads 0.03 
• Rock surfaced roads    0.02 

 
Any unusual circumstances, such as high amounts of runoff or the presence of highly erodible 
soils, such as sand, may increase the surface-lowering rate.  Use local site conditions and field 
evidence when assigning these rates.  Calculate chronic surface erosion volumes from persistently 
bare areas on an annual basis, assuming overall conditions and use patterns remain unchanged.  
Estimate sediment delivery volumes from surface erosion processes as follows: 

• Qs = [(A x E)/27] x T x D, where 
• Qs = sediment delivery (yds3) from surface erosion; 
• A = exposed area (ft2);  
• E = erosion or lowering rate (feet/year); 
• T = time (years); 
• D = delivery ratio (percent of erosion that is delivered to the stream). 

 
For example, estimate 10 years of sediment delivery from a 500-foot section of actively used, 
rock-surfaced, 18 feet wide insloped road; that is 10 feet high; with a 50% bare, moderately 
erodible cutbank; that drains to the inlet of a stream crossing with a culvert, as follows:  

• Road surface: A = 500' x 18' = 9,000 ft2 
   E = 0.02 ft/yr 

T = 10 years 
• Cutbank: A = (500' x 10') ft2 x 0.50 (only 50% of the cutbank is bare and eroding) 

   E = 0.03 ft/yr 
   T = 10 years 

• Qs = [((500 x 18) x 0.02)/27 + ((500 x 10x0.50) x 0.03)/27]  x 10 years  x 100% 
  = (6.7 + 2.8) yds3 x 10 years x 100% 
  = 95 yds3 (assumes 100% delivery from the contributing areas)
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UPSLOPE EROSION INVENTORY AND 
SEDIMENT CONTROL GUIDANCE X-35 March 2006 

This generalized methodology of estimating sediment delivery from road surfaces allows for an 
order-of-magnitude estimate of sediment delivery that is suitable for use in evaluating the cost-
effectiveness of proposed restoration work.  Modify assumptions and rates according to local 
conditions.  Sediment delivery rates for surface erosion can be variable.  If the area encompassed 
by the analysis is limited to that which drains directly into a stream channel, delivery rates of 
100% are reasonable. 

Fluvial Erosion Volumes 
Estimate future fluvial erosion volumes for the following: 

• The expansion of existing gullies (including culvert outfall erosion); 
• The creation of new gullies (usually from predicted stream diversions); 
• Stream crossing washouts; 
• Stream bank erosion. 

 
Existing Gullies 
Existing, active gullies can continue to enlarge by lengthening, widening and deepening until they 
become stable.  These final dimensions, and hence future erosion, involve estimating future 
increases in gully width and depth.  If flow conditions are unchanged, then the potential for future 
gully expansion can be inferred based on observed dimensions and behavior.  If the gully is no 
longer down cutting, most erosion will be limited to gradual bank retreat and collapse.  In this 
case, future erosion consists of vertical gully walls (side slopes) laying themselves back to a 
stable slope angle of about 1:1.  If the gully still exhibits potential for future down cutting, then 
estimate how much deeper the gully will get over the length of gully.  The gully will still be 
assumed to eventually develop 1:1 side slopes, and the amount of additional down cutting can be 
quantified as a rectangle (i.e., length x width x depth). 
 
New or Future Gullies 
In cases where it is predicted that a new gully will form, such as from a predicted stream 
diversion, then gully dimensions and lengths must be estimated from analogous sites nearby, or 
from thoughtful and well documented assumptions.  Estimating future gully erosion is very 
difficult because the future path of the gully is hard to predict, gully erosion rates are generally 
unknown and variations in soil depth and erodibility, which control gully volumes, vary greatly.  
Estimates of gully erosion must be reasonable compared to similar documented sites nearby or in 
comparable areas.  Delivery rates are typically high (75% - 100%) for gullies formed by stream 
diversions, but the figure should be supported by site observations and conditions. 
 
Stream Crossings 
Measure stream crossing fills to determine washout volumes, excavation volumes, and equipment 
times needed to perform various upgrading or decommissioning tasks.  Crossing geometries are 
complex; therefore, estimating the volume of fill material contained in stream crossings requires a 
systematic approach and technique.  There are three acceptable methods:   

• Using field measurements, determine average dimensions and multiply width, depth and 
length to estimate volume (divide ft3 by 27 to get yds3); 

• Taking systematic field measurements, use equations of plain geometry and end-area 
computations to calculate crossing volumes; 
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Costs 
Of all the factors controlling cost-effectiveness, cost factors are the most amenable to 
manipulation.  Controls on restoration costs include many obvious factors and some more subtle 
elements.  These include:  

• Goals and objectives of the restoration:  goals and objectives establish the level of effort 
that will be undertaken, and ultimately control cost-effectiveness; 

• Hourly equipment rental or contract rates:  all else equal, the higher the rental rate, the 
lower will be the cost-effectiveness of the resultant restoration work;  

• Choice of heavy equipment types and sizes; 
• Skill and experience of the equipment operator; 
• The magnitude of indirect costs, such as administration, contracting, overhead, profit, 

supplies and other indirect expenses that diminish cost-effectiveness;  
• A large influence on treatment cost-effectiveness can result from incorrect identification 

of the problem, incorrectly estimating potential sediment delivery volumes, and/or 
recommending inappropriate or ineffective treatments; 

• The design standards of the treatment:  culvert sizing and excavation geometry (side slope 
steepness for decommissioned crossings have a substantial influence on restoration costs - 
the higher the standard, the higher the cost); 

• The method of contracting including fixed price, hourly rental, or cost-plus.  There is 
often a significant difference between total restoration project costs under fixed price 
(minimum bid) contracting and hourly equipment rental; the former frequently being more 
costly;  

• Road reopening and other mobilization costs:  these include the costs of clearing and 
opening access on abandoned roads and for hauling equipment to or within the project 
area.  The higher these indirect expenses are, the greater their negative effect on cost-
effectiveness; 

• Choice of specific treatments used to prevent or control erosion:  even if a number of 
methods are equally effective at preventing or controlling sediment delivery, the more 
costly approaches will be less cost-effective;  

• Secondary treatments:  if secondary erosion control treatments (e.g., check dams, rock 
armor or other hand labor treatments) are recommended, primary project cost-
effectiveness will diminish because these treatments are typically expensive compared to 
the amount of sediment prevented from delivery to a stream channel (Weaver and 
Sonnevil 1984). 

 
Sediment Delivery Estimates 
Variables that affect estimated sediment delivery and project cost-effectiveness include the 
interpretation of a potential site, the inventory methods, assumptions, and measurement accuracy 
reported and used.  Inflated sediment delivery volumes exaggerate the sediment savings and cost-
effectiveness.  Similarly, if the volume of future delivery is understated, then the project will not 
look as cost-effective as it might actually be.  Achieve controls on sediment delivery estimates 
using appropriate: 
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• Volume calculation methods (assumptions and methods for calculating or estimating 
potential failure volumes for landslides, and potential erosion volumes for stream 
crossings, gullying and surface erosion).  Volume calculations should be repeatable and 
sufficiently accurate; 

• Sediment delivery estimates (methods and assumptions for determining the delivery ratio 
for potential landslides, fluvial erosion and surface erosion processes); 

• Sediment loss assumptions (assumptions made about how much erosion and sediment 
delivery would actually occur at a site before the problem was corrected); 

• Erosion rate and amortization assumptions (assumptions made about the rate of erosion 
and the duration over which erosion and sediment delivery is calculated, especially for 
large landslides, gullying, stream crossing washouts, bank erosion and surface erosion).  

 
Treatment Effectiveness 
The effectiveness of erosion prevention and erosion control measures has a significant influence 
on sediment delivery to stream channels from inventoried sites.  Certain techniques are nearly 
100% effective at preventing sediment delivery (such as completely excavating a potentially 
unstable fillslope).  Others are partially effective (e.g., disconnecting road surface runoff from 
stream channels to cut off road drainage and prevent fine sediment delivery).  Measure treatment 
effectiveness by the volume of sediment prevented from delivery to a stream, not on the amount 
of dirt moved by heavy equipment or by the volume of soil erosion that is controlled or 
prevented.  Treatment effectiveness varies according to the process and the erosion prevention 
technique that is applied. 
 
Surface Erosion 
Surface erosion processes are sometimes controllable and preventable (through the application of 
mulching and seeding).  More importantly, controlling sediment delivery from surface erosion 
sites is usually highly effective (through diversion and dispersion of runoff). 
 
Fluvial Erosion 
A number of cost-effective treatments can effectively prevent most gullies.  For example, 
dewatering existing gullies can be nearly 100% effective in preventing continued erosion and 
sediment delivery.  Gully control is less effective and more costly than gully prevention, and 
preventing sediment delivery from an eroding gully is very difficult. 
 
Landslides 
Landslide size and accessibility influence treatment cost-effectiveness.  Streamside landslides, 
non-road landslides (i.e., poor access) and large landslides have low treatment cost-effectiveness 
and are very difficult to treat.  Treating small potential landslides or excavating a large proportion 
of the material on larger landslides can result in a high level of effectiveness. 
 

Evaluating Treatment Priorities 
Evaluate treatment priorities by considering factors and conditions associated with each potential 
sediment delivery site: 

• Delivery volume - the expected volume of sediment to be delivered to streams; 
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APPENDIX J‐Recommended Monitoring Plans (4 pages) 

Runoff Monitoring 

Overview 
The following Runoff Monitoring Plan shall be implemented by the project applicant for the review and 
approval of CALFIRE and the Napa County Conservation, Development and Planning Department (Napa 
CDP).    This  monitoring  plan  may  also  be  coordinated  with  Regional  Water  Quality  Control  Board 
requirements for Report of Waste Discharge or Waiver compliance under development at this time.  
 
This  post‐construction  monitoring  plan  is  intended  for  implementation  during  the  first  three  winter 
runoff seasons after project construction.   This monitoring plan shall be  implemented for areas where 
site preparation has occurred  in  the prior construction season,  including soil preparation, grading and 
drainage  installation.    The  first‐year  post‐construction  monitoring  requirement  is  fulfilled  if  the 
monitoring period  follows all grading and drainage work, regardless of whether vineyard planting and 
cover crops have been established.   
 
The  ECP  implemented  for  the project  site,  in  combination with  the  Jasud  Estate Vineyard Hydrology 
Analysis and Erosion and Sedimentation Analysis, will provide the context  in which runoff, erosion and 
sedimentation  monitoring  is  conducted.    These  documents  contain  project  site  and  geographic 
references  for  monitoring  purposes,  and  maps,  tables  and  quantitative  information  for  monitoring 
should be obtained from these documents. 
 
The runoff monitoring plan has two components:   
1. Annual  field  inspections,  including one mid‐winter  inspection  triggered by  rainfall events  and 

one additional inspection between April 1 and April 15. 
2. Response and reporting. 
 
The specific objectives of field inspections are to observe runoff conditions and potential erosion below 
level flow spreaders and along vineyard block perimeters that deliver runoff to channels.  The character 
of runoff processes, the extent of surface flows, and estimates of the quantity and grain size distribution 
of sediment delivered to streams (if any), should be observed and documented.   
 
The monitoring report will consist of a descriptive cover letter, a tabular summary of observations, and a 
map(s) of  the project areas  focused on  the project site perimeter where eroded sediment and  runoff 
would be delivered from source areas. 
 

Field Inspections 
On‐site inspections of portions of the project area subject to monitoring will occur in response to rainfall 
events as specified here.  ECP requirements typically include complete installation of winter erosion 
control measures between October 1 and October 15.  Rainfall reported by the gage St. Helena 4WSW 
(station ID SH4) located on the ridge west of St. Helena near the Sonoma/Napa County line will be used 
to determine the timing of field inspections.  Real time data from this rain gage can be accessed via the 
internet from either of the following URL:  http://cdec.water.ca.gov/ and querying station name “SH4”. 
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The  mid‐winter  field  inspection  is  intended  to  occur  after  a  relatively  heavy  rainfall  event  that  is 
expected to have generated sufficient runoff to fill detention basins and cause runoff to level spreaders 
connected to basin outfalls.  The mid‐winter inspection should occur within two days following 1 inch of 
rainfall  in  a  24  hour  period  after  cumulative  seasonal  rainfall  of  12  inches  has  occurred.    Based  on 
rainfall  records  for  St. Helena  4WSW  for  the  14‐year  period  1997‐2010,  an  average  of  >  15  days  of 
rainfall of 1 inch or more occur annually.   The final annual inspection would occur between April 1 and 
April 15 after the majority of winter storms and runoff have occurred.     

It  is  expected  that  any  significant  erosion  problems  will  have  developed,  been  identified,  and  been 
addressed by the property owner within the first few substantial rainstorms, and that there would be a 
diminishing likelihood of identification of new problems after the first year inspections.  After a total of 
six  inspections  have  been  performed  over  three  years  according  to  the  protocol  above,  subsequent 
inspections are optional and may be performed at the discretion of the property owner.   

The monitoring report for each field inspection should contain the following minimum information: 

• Observation  date,  time,  weather  conditions,  precipitation  event  or  other  circumstances  requiring 
inspection,  observers  name  and  contact  information,  name  and  contact  information  for  project 
personnel responsible for maintenance and repair of erosion control measures. 
• A map developed for the monitoring program with cross‐references between areas identified on ECP 
and Hydrology/Erosion Analysis.  
• Field assessment of erosion control measures as adequate or requiring additional controls or repairs. 
• Measurements or quantitative estimates of volume of eroded and deposited material, referenced to 
a location, and assessment of whether sediment was delivered to a watercourse.   
 

Response and Reporting 
The  field  inspector  will  provide  advance  notice  of  inspections  to  the  property  owner  or  designated 
responsible  project  personnel  to  facilitate  immediate  response  should  it  be  necessary.    If  the  field 
inspection  identifies  any  locations  requiring  immediate  attention  to  repair or expand erosion  control 
measures, the  inspector shall contact responsible project personnel as soon as possible.   A copy of the 
inspection summary will be provided to responsible project personnel via facsimile or e‐mail for review 
within 24 hours of the  inspection.   The property owner or designated project personnel will provide a 
written  summary  of  any  erosion  control  measures  implemented  in  response  to  the  field  inspection 
within five calendar days of receipt of the inspection report.   

A  summary  report  for  each winter monitoring  season,  including  copies of  inspection  reports, will be 
submitted not later than July 1 to CALFIRE and Napa CDP.  
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Sedimentation Basin Monitoring                    

Overview 
The  following Sedimentation Basin Monitoring Plan shall be  implemented by  the project applicant  for 
the review and approval of CALFIRE and Napa CDP.    This monitoring plan may also be coordinated with 
Regional  Water  Quality  Control  Board  requirements  for  Report  of  Waste  Discharge  or  Waiver 
compliance under development at this time.  
 
This monitoring plan is motivated by findings of the Erosion Analysis indicating the potential magnitude 
of delivery of sediment from the project site in excess of pre‐project conditions (approximately 0.9 t/yr 
with minimal quantities of  sand).   The objective of  the monitoring plan  is  to observe  and document 
sedimentation,  if any,  in runoff detention/sedimentation basins receiving runoff from project vineyard 
fields.   The performance of  sedimentation basins will be monitored  to provide estimates of vineyard 
field erosion and sedimentation basin trapping efficiency.  These measurements are warranted because 
they  could  lead  to  revisions  of  estimated  vineyard  field  erosion  and  potential  sediment  delivery  to 
streams. 

This  post‐construction  monitoring  plan  is  intended  for  implementation  during  the  first  three  winter 
runoff seasons after project construction.   This monitoring plan shall be  implemented for areas where 
site preparation has occurred  in  the prior construction season,  including soil preparation, grading and 
drainage installation, necessarily including flow detention and sedimentation basins.  The first‐year post‐
construction monitoring requirement is fulfilled if the monitoring period follows all grading and drainage 
work, regardless of whether vineyard planting and cover crops have been established.   
 
The  ECP  implemented  for  the project  site,  in  combination with  the  Jasud  Estate Vineyard Hydrology 
Analysis and Erosion and Sedimentation Analysis, will provide the context  in which runoff, erosion and 
sedimentation  monitoring  is  conducted.    These  documents  contain  project  site  and  geographic 
references  for  monitoring  purposes,  and  maps,  tables  and  quantitative  information  for  monitoring 
should be obtained from these documents. 
 
The runoff monitoring plan has two components:   

1. Annual data gathering between May 1 and June 1. 
2. Reporting. 

 
The monitoring report will consist of a descriptive cover letter, a tabular summary of observations, and a 
map(s) of the project areas focused on the four project sedimentation basins.   
 
Annual Surveys of Selected Sedimentation Basins 
This annual survey would estimate the volume of accumulated sediment and the grain size distribution 
of accumulated sediment in each of the four sedimentation basins at the project site.  By comparison to 
grain size distribution of the vineyard soils, the deposited sediment size distribution and volume can be 
used to estimate the erosion rate of the vineyard fields and the sedimentation basin trapping efficiency 
(see  Reid  and Dunne,  1996,  Rapid  Evaluation  of  Sediment  Budgets,  p.  49).    The  initial  action  in  the 
monitoring plan would be collection of representative soil samples for grain size analysis for each of the 
contributing drainage areas  for  sedimentation basins.   The monitoring would be comprised of annual 
measurements  of  depth  of  accumulated  sediment  in  selected  basins  and  collection  of  samples  of 
accumulated  sediment  for grain  size analysis.   Data analysis would  include  comparison of pre‐project 
estimates of vineyard erosion rates and sediment trapping efficiency to measured rates and efficiency.   
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After  three monitoring seasons with data collection and analysis, subsequent  inspections are optional 
and may be performed at the discretion of the property owner.   

The monitoring report for each field inspection should contain the following minimum information: 

• Observation date, time, total seasonal rainfall for the preceding winter, observers name and contact 
information,  name  and  contact  information  for  project  personnel  responsible  for  maintenance  and 
repair of erosion control measures. 
• A map developed for the monitoring program with cross‐references between areas identified on ECP 
and Hydrology/Erosion Analysis.  
• Observations  of  deposition  in  each  sedimentation  basin,  including  measured  depths  of  sediment 
deposits,  observation  locations,  and  sample  collection  points  shown  on  an  as‐built  diagram  of  the 
sediment basin.  
• Grain size analyses of sediment samples and quantitative estimates of total deposit volume by basin 
and sediment size class distribution (proportions of clay, silt and sand).   
• Analysis of vineyard field erosion rate and sediment trapping efficiency.   
 

Response and Reporting 
The  field  inspector  will  provide  advance  notice  of  field  data  collection  to  the  property  owner  or 
designated responsible project personnel.   

A  summary  report  for  each winter monitoring  season,  including  copies of  inspection  reports, will be 
submitted not later than July 1 to CALFIRE and Napa CDP.  
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Introduction 

This report analyses the likely effects of the Jasud Estate LLC timber harvest and 
vineyard conversion plan (the Project) on hydrologic processes pertaining to potential 
changes in the water balance for the site, including ground water.  It contributes to the 
Environmental Impact Report prepared for the Project by AES, Sacramento, California.  
Separate reports analyze potential effect on peak storm runoff and erosion rates, 
respectively.   
 
This report finds that decreased interception and evapotranspiration is likely under 
proposed project conditions. During the rainy season, reduced interception losses are 
anticipated to be about 10% and decreases in wet season evapotranspiration is 
expected to be about 15%, which represents a net gain of water delivered to the soil 
surface for infiltration, percolation and total annual runoff.  The proposed project will 
utilize an existing spring for water supply, thus little or no increase in groundwater 
demand is expected. 
 

Overview of Hydrologic Effects 

Conversion of timberland to vineyard and vineyard development may affect hydrologic 
processes by two primary mechanisms.  First, the removal of forest vegetation reduces 
interception of rainfall by forest canopy and would be expected to reduce annual 
consumption of water from the soil by vegetation (reduced evapotranspiration or ET).   
Second, soil conditions may be altered such that infiltration and runoff processes are 
affected.  In addition, vineyard development including implementation of erosion 
control plans may alter flow paths of surface drainage in a manner that is expected to 
affect the timing and distribution of runoff.  Each of these potential or expected 
hydrologic effects is described and quantified in the following analysis.   
 
Experimental data indicate that forest canopy intercepts and evaporates approximately 
20% of storm precipitation in temperate coniferous forests (Dunne and Leopold 1978) 
pp. 87-88).  Removal of the forest canopy therefore is expected to increase the quantity 
of precipitation reaching the ground surface, potentially causing increases in 

 infiltration of water to the soil and percolation to groundwater aquifers 

 summer base flow in streams  

 total water yield (annual runoff), and  

 peak and total storm runoff.   
These potential effects are discussed below in the context of regional scientific studies 
of redwood forest watershed hydrology. 
 
Development of vineyards is likely to alter soil conditions and site drainage 
characteristics.  Potential changes in soil conditions that could affect hydrologic function 
of soils include changes in cover on the soil surface, changes in root abundance and root 
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channels, and changes in soil bulk density and permeability, all or some of which could 
affect the processes of infiltration and surface runoff.  Implementation of erosion 
control measures also affects soil properties through introduction of a permanent no-till 
grass cover crop.  Erosion control measures include installation of drainage facilities 
such as drainage ditches, flow spreaders and detention ponds, may affect changes in the 
location and timing of runoff.    
 
Comprehensive monitoring or experimental data for vineyard conversion projects are 
not available to directly assess potential hydrologic effects of these types of projects.   
Applicable scientific literature from the region provides a basis for qualitative and 
quantitative assessment of likely hydrologic effects of the project.  The most useful of 
these studies is the watershed experiment conducted at Caspar Creek in coastal 
Mendocino County by the USDA Forest Service, Pacific Southwest Research Station, 
Redwood Sciences Lab (RSL) in cooperation with the California Department of Forestry 
and Fire Protection, Jackson Demonstration State Forest.   
 
The Caspar Creek experimental study of forest hydrology examined the impacts of forest 
harvest on runoff, comparing pre-treatment conditions (second growth coastal redwood 
forest) to post-treatment conditions (clearcut harvest areas comprising various 
percentages of watershed area from about 50% to 95%).   The breadth and depth of that 
study provides by far the best information available regarding impacts of vegetation 
management (timber harvest) on hydrologic processes, and therefore warrants a 
thorough review to provide a starting point for supplemental assessment.  Following the 
review and interpretation of the Caspar Creek study, additional relevant research is 
reviewed to identify likely effects of the project on critical hydrologic processes.  Likely 
project effects on hydrology in the project area at the site scale are evaluated through a 
water balance.  Finally, an analysis of expected changes in peak flow comparing existing 
conditions to project conditions is presented, including proposed drainage mitigation to 
prevent net increases in peak runoff from the project area.         

Review of the Caspar Creek Study 

Comparison of Project Site Conditions and Caspar Creek Conditions 

The regional proximity and general similarity of the Caspar Creek watershed to site 
conditions at the project site near St Helena indicates that the experimental results at 
Caspar Creek would be generally applicable at the project site, despite some specific 
differences discussed below.  The Caspar Creek watershed, located in Mendocino 
County a few miles from the coast about halfway between the communities of Ft. Bragg 
and Mendocino, has generally similar climate (northern California Coast Range 
Mediterranean climate), and forest soil characteristics compared to the project site near 
St Helena.  Mean annual rainfall at Caspar Creek and the project site is about 45 to 50 
inches.  The relatively high elevation of the project site (about 1,600 to 1,900 ft) 
provides for more moderate temperatures relative to the Napa Valley, reducing the 
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climatic difference between the coastal forest site at Caspar Creek and the more interior 
location in the Coast Range of the project site.   
 
Vegetation in the Caspar Creek watershed is characteristic of second growth Coast 
redwood forest:  dominated by redwood and douglas-fir with some hardwoods.  
Vegetation of the project area is primarily mixed hardwoods with a significant 
proportion of conifer canopy dominated by douglas fir with some redwood.  
 
Caspar Creek soils are “well drained clay loams” and are derived from parent materials 
of the Coastal Belt Franciscan, including sandstone and shale; they are 3 to 6 ft deep 
(Henry 1998, p 2).  The Vandamme and Irmulco-Tramway soil complexes occupy 90% of 
the Caspar Creek watershed, and both are in the USDA hydrologic soil group B1.  They 
have “high hydraulic conductivity and subsurface stormflow is rapid, producing 
saturated areas only limited extent and duration”.  Aiken Loam soils dominate the 
project area, and are derived from basic igneous rocks of the Sonoma Volcanics.  Aiken 
soils are well drained loams that are also classified in hydrologic soil group B.  Typical 
soil profiles in the Aiken loam have a thickness of about 3.6 ft and have available water 
capacity of 7.04 to 8.08 inches (Lambert and Kashiwagi 1978).    
 
Caspar Creek is underlain entirely by sandstone of the Coastal Belt Franciscan Complex. 
The project site is underlain by Tertiary aged volcanic rocks of the Sonoma Volcanics.  
Sonoma Volcanics are expected to have higher specific yield and more abundant 
groundwater resources compared to the Coastal Belt Franciscan Complex. 
 
Potential hydrologic impacts of the project are concentrated in the Simmons Creek 
watershed which has a drainage area of about 8,860 acres.  The sub-basin drainage 
areas of interest in the project area range in area from about 0.5 to 47 acres.  The North 
Fork Caspar Creek watershed is about 1,170 acres, and experimental sub-basins range in 
size from about 25 to 70 acres.  These similarities in sub-basin size allow qualitative 
extrapolation of experimental results to the project site. 
 
In summary, the project site near St. Helena has sufficient similarity to Caspar Creek site 
conditions to expect general transferability of experimental results pertaining to the 
effects of forest canopy removal on watershed hydrology.  The project site has 
comparable forest canopy cover, but has a substantially higher proportion of hardwoods 
and Douglas-fir than Caspar Creek.  Rainfall interception in the forest canopy at the 
project site would likely be somewhat less than at Caspar Creek. Changes in moisture 
delivery to the soil caused by reduced rainfall interception by forest canopy at the 
project site would therefore be expected to be somewhat lower than observed at 
Caspar Creek.  Both sites have deep forest soils, with relatively high permeability and 

                                                 
1. Group B are soils having a moderate infiltration rate when thoroughly wet.  These consist of 
moderately deep to deep, moderately well drained to well drained soils that have moderately fine texture 
to moderately coarse texture.  These soils have a moderate rate of water transmission.  
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moisture storage capacity.  Total soil depth and moisture storage capacity at the project 
site is somewhat less than at Caspar Creek.      

Caspar Creek Changes in Rainfall Interception and Runoff  

Watershed experiments regarding the effects of harvesting redwood forests on 
streamflow and water quality have been conducted in the region for over 30 years at 
Caspar Creek (Ziemer 1998a).  As found in other watershed studies in the Pacific 
Northwest, increases in storm runoff during the first few rainstorms of the season may 
be large (Ziemer 1981), however, “[t]hese first rains and consequent streamflow in the 
fall are usually small and geomorphically inconsequential in the Pacific Northwest” 
(Ziemer 1998)b.  These early winter increases in storm runoff have been attributed to 
reduced evapotranspiration from forest vegetation during the growing season, resulting 
in increased soil moisture.  In other words, following harvest, forest vegetation draws 
less water from the soil via its root system and more of the rain water that enters the 
soil during the wet season remains in the soil or moves by gravity into surface or sub-
surface channels, or percolates to groundwater aquifers.   
 
Interception and evaporation of rainfall by forest canopy is a significant hydrologic 
process in forest ecosystems.  Previous studies found that interception losses in 
temperate forests average about 20% (Dunne and Leopold, 1978).  Reid and Lewis 
(2007), found that about 25% of annual rainfall was intercepted by forest canopy in 
experimental plots located in 100 year-old stand of redwood and Douglas-fir at Caspar 
Creek.  About a tenth of the intercepted rainfall reached the forest floor via stemflow, 
hence about 22% of the annual rainfall is evaporated.  In larger storms (about 3 inches 
rainfall), interception losses were about 21%, somewhat less than the annual average.  
Interception losses are equivalent to about 8 to 9 inches of additional precipitation that 
would reach the soil surface annually.       
 
At Caspar Creek, annual runoff increased an average of 15% (ranging from 6 to 29%) for 
monitoring periods of about 10 years following harvest (Keppeler 1998).  These levels of 
flow increase were observed in the North Fork and South Fork of Caspar Creek in 
successive watershed experiments on fish-bearing perennial streams with drainage 
areas > 1000 ac.   Minimum mean daily summer flows increased an average of 148% 
following clearcut harvesting of about 50% of the watershed of North Fork Caspar Creek 
(Keppeler 1998).  The smallest annual increase was 75% and the largest was 287% over 
the period 1990-1997 (Table 1).  Increased minimum flows in the dry season at Caspar 
Creek resulted in “increased habitat volumes, and…lengthened the flowing channel 
network along logged reaches” (Keppeler, 1998, p. 43). 
 
The Caspar Creek experiments also found increases in peak storm runoff following clear 
cut harvest of 50% of the North Fork watershed.  Streams draining >95% clearcut 
harvested watersheds ranging in size from 25 to 67 ac in North Fork Caspar Creek were 
gauged for stream flow and compared to unlogged control watersheds (Ziemer, 1998b).  
For storms with a recurrence interval of about 2 years, which generate peak runoff 
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greater than about 0.11 cfs per acre of watershed area, there was a mean peak flow 
increase of 27% in the five clearcut tributaries.  For the entire North Fork watershed 
(1,170 ac), the instantaneous peak flow increase for a 2-yr recurrence interval was 9% 
for an area that was 50% harvested.  “As the size of the watershed increases and the 
proportion of the watershed logged decreases, the post-logging and pre-logging 
observations become more similar”(Ziemer, 1998b, p.18).   
 
Increases in total storm runoff were similar to those for peak runoff.  Under the wettest 
antecedent conditions, total storm runoff volume increased 27% for clearcuts and 16% 
for partially harvested watersheds.  Percentage increases were higher when antecedent 
wetness  
 

Table 1:  North Fork Caspar Creek hydrologic data.  

North Fork Caspar Creek annual water yield 1963-1997 and minimum mean daily flow, ranked from 
lowest to highest annual yield.  Bold face numerals represent post-logging data; water yields for these 
years were adjusted to the level predicted from pre-logging data after (Keppeler 1998) Table 1. Minimum 
mean daily flows were not adjusted.  Post-harvest flow increases are given in columns 3 and 5. No data 
were reported for the drought year 1977 in the source reference. 

 

Water Year 
Water Yield 
(m

3
/ha/yr) 

% Change 
Post-harvest 
Water Yield 

Minimum 
Mean Daily 

Flow (L/s/km
2
) 

% Change Post-
harvest 

Minimum Mean 
Daily Flow 

1991 1447 21 0.46 256 

1994 2190 29 0.46 166 

1992 2539 27 0.59 287 

1981 2754  0.28  

1976 3337  0.36  

1987 3337  0.23  

1964 3541  0.17  

1988 3560  0.26  

1985 3646  0.23  

1990 3687 6 0.41 75 

1972 3730  0.34  

1968 3747  0.22  

1979 4111  0.64  

1989 4239  0.46  

1966 4943  0.22  

1963 5283  0.72  

1986 6265  0.49  

1980 6289  0.54  

1984 6782  0.28  

1996 6800 13 0.80 75 

1997 6801 15 1.19 129 

1978 6898  0.43  

1967 6929  0.40  

1970 6986  0.16  
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1965 7210  0.29  

1971 7447  0.46  

1993 7833 6 1.28 107 

1975 7932  0.55  

1973 8093  0.37  

1969 8184  0.26  

1995 9566 7 0.72 89 

1982 9812  n.a.  

1974 13054  0.43  

1983 13919  0.74  

 
 
was lower.  Annual storm runoff volume for all storms increased 60% in clearcut 
watersheds and 23% in partially harvested watersheds.  The depth of excess storm 
runoff was 0.37 ft in clearcut areas and 0.14 ft in partial harvest areas.  The depth of 
excess annual runoff for the entire North Fork watershed (~50% clearcut) was 0.20 ft, 
compared with mean annual runoff of about 1.3 to 1.7 ft.        
 
Statistical analyses of the runoff data that were designed to determine factors that 
significantly affect runoff rates found that only logged area and antecedent wetness 
were important.  “No variables related to roads, skid trails, landings, firelines, burning, 
or herbicide application were found to improve the fit of the linear least squares model 
that includes logged area and its interaction with antecedent wetness” (Ziemer, 1998b, 
p.19). 

Summary of Hydrologic Effects of Timber Harvest  

In summary, watershed experiments at Caspar Creek indicate substantial increases in 
annual water yield, summer minimum flows, and storm runoff following clearcut 
harvest in the North Fork Caspar Creek.  Increased summer flows are significant, but 
storm runoff is a larger proportion of the increased annual yield.  Peak flow increases for 
storms with 2 yr recurrence intervals are about 25 to 30% for watershed areas that were 
>95% clearcut. Reduced evapotranspiration and canopy interception is the likely cause 
of increases in both total annual runoff and minimum summer stream flow.   

Anticipated Hydrologic Effects of Proposed Project 

Owing to the similarity of the changes in primary hydrologic processes in clearcuts and 
vineyard conversion areas relative to a forest stands, the increasing trends in runoff 
parameters and the approximate magnitude of change observed at Caspar Creek should 
be expected for conversion of forest to vineyard at the project site near St. Helena.  
Observations from Caspar Creek suggest that the project will result in higher soil 
moisture levels at the project site owing to reduced evapotranspiration and higher 
annual stream flow and higher summer base flow in watersheds affected by conversion 
of forest vegetation to vineyards.  Qualitatively, it is likely that the conversion process 
would create additional runoff and soil moisture.         
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On a quantitative basis, based on the experimental findings at Caspar Creek, the likely 
maximum increase in peak runoff would be on the order of 30% for 2 year recurrence 
interval storms, decreasing with increasing storm recurrence.  Increases in summer base 
flow in excess of 100% were observed at Caspar Creek, and annual runoff increases 
averaged about 15%.  These increases in base flow persisted in dry years.  As can be 
seen in Table 1, the post-logging period included the three years of lowest runoff 
(excluding 1977 and adjusting for the estimated increase in flow attributed to harvest 
effects), and a representative range of water yield compared to the pre-logging record.  
These data demonstrate that even in relatively dry years, it is expected that both 
minimum summer flows and annual yields will increase relative to existing conditions at 
the project site.    
 
Water yield data at Caspar Creek suggest that groundwater quantity would tend to 
increase, and be unlikely to decrease, as a result of the vineyard project.  Increased 
summer base flow observed at Caspar Creek can be attributed to increased infiltration 
of precipitation to the soil and increased percolation of soil water to groundwater.  In 
watersheds with topographic relief and bedrock aquifers, it is likely that flow from 
aquifers sustain a portion of the summer base flow in local stream channels.  It is 
expected that the proposed conversion will not result in decreased groundwater 
recharge, and is likely to result in increased groundwater recharge to the volcanic 
bedrock aquifer of Simmons Creek resulting in higher base flows throughout the year.     
 
Vineyard development and cultivation could also cause changes in soil infiltration 
capacity and flow paths that might affect rates of transmission of water from the soil 
surface into the soil (infiltration) and from the soil into bedrock aquifers (percolation).  
These potential changes and their potential significance are discussed below. 

Infiltration Processes and Rates  

Changes in infiltration rates associated with vineyard development at the project site 
could, hypothetically, be either positive or negative.  On a qualitative basis, decreased 
infiltration rates are generally expected when converting forested areas to agricultural 
fields owing to reduced root mass and soil compaction from agricultural practices.  Field 
preparation by ripping and disking would be expected to loosen the soil and provide 
significant infiltration capacity in the period of initial development, compensating to 
some degree the loss of root mass and organic litter of the forest floor.  The vineyard 
may be tilled as often as once every three or four years, dependent on the need re-
establish proper groundcover.  In general, tillage will be kept to a minimum.  Over time, 
growth of the grass cover crop and the grape vines would create root mass and root 
holes that would compensate to some degree for the loss of forest root structures.  The 
opportunity for water to infiltrate the soil surface of vineyard fields will be provided by 
the grass cover crop, which is to be maintained at a minimum of 85 percent cover 
density per the vineyard erosion control plan.  
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Quantitative prediction of potential infiltration capacity changes to soils at the project 
site cannot be directly achieved.  Experiments on runoff and erosion processes on 
vineyard soils in Napa County provide evidence regarding infiltration capacity of 
vineyard soils (Battany and Grismer 2000).  This study used an artificial rainfall generator 
to measure runoff, infiltration, and soil moisture changes in response to simulated 
rainstorms in February and March 1997 on six year old vineyards with relatively low 
vegetative cover and tilled soils.  Artificial rainstorms had an intensity of 1.6 in/hr and 40 
minute duration.  These simulated rainstorms provided 8.5% greater energy and 55% 
greater depth than natural 100 yr recurrence interval 40 minute rainstorm (Battany and 
Grismer 2000, p. 1292).  Thirty study plots with mean slope of about 10% (range 2 to 
17%) and mean cover of about 35% (range 2 to 67%) on clay loam soils of the Fagan soil 
series were studied.  These soils have an infiltration rate of 0.2-0.6 in/hr in the upper 16 
in and 0.06-0.2 in/hr at 16-28 in depth, substantially lower than those at the project site.   
 
Runoff and infiltration rates observed in the experiment were consistent, with mean 
runoff of 18% of rainfall and mean infiltration of 82%.  Infiltration ranged from 75 to 
89% of delivered rainfall, equivalent to about 1.3 inches of rainfall in a 40 minute period.  
This infiltration rate was about three times the maximum typical infiltration rate for this 
soil type (0.6 in/hr or 0.4 in per 40 minute period).  Soil moisture in the upper 4 inches 
of soil increased 14%, equivalent to about 0.6 inches of water, nearly half of infiltrated 
volume.  The remaining balance of infiltrated water was probably distributed to depths 
> 4 inches; the experiment did not measure soil moisture below 4 inches in the soil 
column.           
 
Extrapolation of the hydrologic behavior of the Fagan soils in vineyards to the proposed 
vineyards at the project site should be circumspect; however, given the observations of 
the rainfall simulation experiment, qualitative conclusions can be made with 
considerable confidence.  Under unusually intense simulated precipitation, water 
infiltration to the soil occurred at very high rates on soils that are less permeable than 
the Aiken soils on the project site.  The Fagan soils at the experimental site in Napa are 
classified by USDA soil survey criteria in hydrologic group C (slow infiltration rate when 
thoroughly wet).  Soils near the project site are classified in hydrologic group B 
(moderate infiltration rate when thoroughly wet).  Infiltration rates for Aiken soils are 
0.6 to 2.0 inches per hour in the upper 8 inches, and decline to 0.2 to 0.6 inches per 
hour below 8 inches (Table 2).  Overall, it appears that soils at the project site should be 
expected to be capable of relatively high infiltration of rainfall.   

Soil Characteristics 

The soil type present at the project site is the Aiken loam 100 (2-15%), 101 (15-30%) and 
102 (30-50%). Table 2 provides a summary of relevant information about the Aiken 
loam; all three slope classes have identical descriptions of their physical properties.  
These characteristics indicate that the Aiken loam has a subsurface horizon that limits 
infiltration and can potentially generate saturation overland flow (surface runoff that 
occurs because soil moisture storage capacity is exceeded) when rainfall rates of about 
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0.2 to 0.6 in/hr occur after the surface horizon (depth = 8 inches) is saturated.  Further 
evidence of high infiltration rates at the project site is the subdued channel 
development.  Channel heads are located about 2,000 ft from the ridgeline.  This 
distance is relatively high and indicates little overland flow develops even with the 
accumulation of significant drainage area.  This is attributed to the locally high soil 
infiltration and water storage capacity characteristic of Aiken soils.   
 
Rainfall intensity rarely exceeds soil infiltration capacity at the project site.  Aiken soils 
have a infiltration capacity of 0.6 to 2 inches per hour in the upper 8 inches and 0.2 to 
0.6 inches per hour through the remainder of the soil profile.  Rainfall depth at the 
project site for the 2 year, 6 hour rainfall event is about 2.4 inches, equivalent to an 
average intensity of 0.4 inches per hour (Miller, Frederick et al. 1973).    Peak intensity 
for the 2 yr recurrence design storm used in the TR 55 hydrologic simulation (detailed in 
following section) exceeds 0.6 inches per hour over a 30 minute period at 1.13 inches 
per hour, well below the maximum rate of infiltration at the soil surface of 2 inches per 
hour.  If one assumes that conversion of forest to vineyard results in reduced infiltration 
rates caused by some soil compaction and loss of root mass, the infiltration capacity 
would still be expected to be sufficiently high to produce only short, infrequent periods 
of surface runoff that are similar in duration and magnitude to that which occurs under 
current conditions. 
 
 

Table 2:  Soil Characteristics 

Selected soil characteristics at the project site.  Based on soil descriptions and Estimated Engineering 
Properties in the Napa County Soil Survey (USDA 1978). 

 

Depth   Clay   

Saturated 
Hydraulic 

Conductivity 
(lower limit) 

Saturated 
Hydraulic 

Conductivity 
(upper limit) 

 Available  
Water 

Capacity 

 Available  
Water 

Capacity 
(lower limit) 

 Available  
Water 

Capacity 
(upper limit) 

  In      Pct   in/hour in/hour    In/in     In/in In/in 

  0-8    20-27  0.57 1.98  0.13-0.17   1.04 1.36 

  8-14   27-40  0.20 0.57  0.15-0.17   0.9 1.02 

 14-44   40-50  0.20 0.57  0.17-0.19   5.1 5.7 

                               7.04 8.08 
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Summary of Hydrologic Effects of Timber Harvest  

Infiltration rates of water in forest soils and vineyard soils at the project site are 
expected to be relatively high.  If changes in soil characteristics resulting from forest 
conversion and vineyard development produce decreases in infiltration rates (e.g. owing 
to decreased root abundance and/or soil compaction), the infiltration rates would 
nevertheless be expected to remain relatively high owing to intrinsic soil characteristics, 
vineyard cover crops and roots such that the overall hydrologic function of the soil is not 
significantly changed.     
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Water Balance Analysis 

The fundamental conceptual basis for a water balance is described by Dunne and 
Leopold (1978) as follows:  
 

[t]he water balance of a small drainage basin underlain by impervious 
rock at depth can be represented by [the] figure [1]  below and expressed 

in the following equation:   

 

P = I + AET + OF + SM + GWS + GWR  
where the symbols, expressed as equivalent depths of water for some 
time interval, represent precipitation, interception, evapotranspiration 
[AET], overland flow, change of soil moisture storage, change of 
groundwater storage, and groundwater runoff. 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 1:  Water Balance Diagram 

Simplified diagram of water balance components in an upland watershed. 

 
The process of infiltration of water to the soil surface leads to an increase in soil 
moisture storage; evapotranspiration represents a decrease in soil moisture as plants 
utilize water from the soil for respiration.  The process of percolation leads to an 
increase in groundwater storage; groundwater runoff occurs as stream flow and 
removes groundwater from storage.  Where stream flow records are available, annual 
water yield represents the sum of OF and GWR.    
 
In this section, elements of the water balance for both North Fork Caspar Creek and for 
the proposed project are quantified in an effort to quantify the qualitative expectations 
of increased runoff and groundwater.  Each component of the water balance equation is 
discussed and values are assigned for the project site for the project site under existing 
and post project conditions.   
 

P 

OF 

I 

AET 

GWR 

SM 

Bedrock 

GWS 

Water 
Table &  
Stream 

Infiltration & 
Percolation 
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North Fork Caspar Creek Water Balance 

The Thornthwaite technique (Dunne and Leopold, 1978, p. 236-250) for estimating 
evapotranspiration was applied to data from Caspar Creek by Redwood Sciences Lab for 
the period 1990-1995 (www.fs.fed.us/psw/topics/water/caspar/Thornthwaite.shtml).   
Figure 2 below graphically portrays mean monthly precipitation and potential 
evapotranspiration from the RSL analysis.  Evapotranspiration implicitly includes 
interception losses.  Potential evaporation is generally distinguished from actual 
evapotranspiration, however, in the moist coastal climate at Caspar Creek, sufficient soil 
moisture is likely to be available for plant use and actual and potential 
evapotranspiration probably have similar values.  When P-PET is negative, 
evapotranspiration exceeds precipitation, and plants utilize stored soil moisture.  This 
condition exists during the period June through September.    
         

 

Figure 2:  Water balance for North Fork Caspar Creek 

Water balance for North Fork Caspar Creek 1990-95 based on data published by Redwood Sciences 
Laboratory. 
 
The difference between precipitation and evapotranspiration (P-PET) represents water 
available for runoff and infiltration.  The RSL water balance for North Fork Caspar Creek 
showed that annual P-PET was 528 mm and that measured stream flow was 503 mm.  
The mean annual water balance for North Fork Caspar Creek above indicates 56% of 
annual precipitation leaves the watershed by evapotranspiration, and about 42% leaves 
the watershed as runoff.  The annual calculation suggests that the water balance is 
relatively accurate based on the agreement between P-PET and runoff, however, it does 
not provide perspective on infiltration and groundwater components of the water 
budget.   
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We used daily runoff data from North Fork Caspar Creek to compute mean monthly 
runoff as shown in Figure 2.  The difference between P-PET and runoff provides an 
estimate of infiltration.  During the winter months November through March, P-PET 
exceeds runoff by about 50 to 100 mm per month, and indicates the likely magnitude of 
infiltration and percolation.  This demonstrates that during the rainy season in the 
California Coast Range, when the effects of canopy interception losses would be realized 
as increased water delivery to the soil surface, infiltration and groundwater recharge 
occurs.  This evidence tends to confirm that project effects are likely to include 
increased infiltration of rainfall to the soil with likely increases in groundwater recharge.   

Project Site Water Balance 

Precipitation 

We obtained rainfall data from the PRISM climate group of Oregon State University.  
PRISM data sets are recognized world-wide as the highest-quality spatial climate data 

sets currently available. PRISM is the US Department of Agriculture’s official 

climatological data.  PRISM data indicates that annual precipitation at the project site is 
about 48.4 inches (4.03 ft)(PRISM 2006).  The isohyetal data available through the Napa 
County GIS portal for the project area is between the 45 and 55 in/yr isohyets, 
consistent with the Prism precipitation data.   
 

The climate of the project site is Mediterranean, with mild wet winters and dry hot 
summers.  Rainfall records from the California Department of Water Resources climate 
station in St. Helena are presented in Table 3 and record that over 90% of rainfall occurs 
between the months of October through April (Winter).   
 

Table 3:  Precipitation data from DWR station near St. Helena 

Winter months include months from October through April when over 90% of rainfall is received. 

 

 

Evapotranspiration  

 
Evapotranspiration is the water lost to the atmosphere from the ground surface and by 
transpiration of soil water by plants.  Evapotranspiration is primarily influenced by 
incoming solar radiation, temperature, wind, humidity, vegetation and available soil 
moisture. Potential evapotranspiration (PET) is the theoretical quantity of water 
evapotranspired at full canopy and with no limit to water availability.  PET is commonly 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Winter

Average 

Rainfall (in)
6.40 8.31 5.52 2.74 2.22 0.40 0.05 0.09 0.33 2.91 4.22 9.10 43.17 39.19

% of average 

annual rainfall
14.83 19.24 12.78 6.34 5.14 0.92 0.11 0.21 0.76 6.73 9.77 21.09 100.00 90.77
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measured at climate stations by measuring water utilized by a plot of turf.  PET is 
estimated by various methods using climate data. 
 
Actual evapotranspiration (AET) is the actual quantity of water evapotranspired given 
vegetation cover and available soil moisture.  AET for various locations in Sonoma 
County has been estimated by (Elford 1964), based on an assumed 4 inches of plant 
available soil moisture.   Elford (1964) estimated AET at St. Helena to be 13.9 inches (353 
mm).  The project site is located about 7.5 miles northwest of St. Helena with similar 
rainfall and climate, however the Aiken Loam of the project site has up to 8.08 inches of 
available soil moisture in the upper 44 inches of soil profile according to the USDA soil 
survey.  The greater available soil moisture would allow for greater AET.   
 
In order to better predict AET at the project site we used an analysis that involves 
estimation of AET for each month.  We begin with calculation of PET using the Turc 
method (Turc 1961).  The Turc method was originally developed for humid conditions, 
however the method has been shown to be applicable in Mediterranean climates.  In a 
2005 study comparing four common empirical methods of estimating 
evapotranspiration it was found that “[F]or the Mediterranean climate, the lowest RMSE 
(0.85 mm/day) is provided by Turc radiation method (TU).  It can be considered as an 
unbiased estimation method for this type of climate”(Bois B. 2005). 
 
The Turc method calculates monthly PET according to the following equation 
 

PET = 0.013 * ((T/(T+15)) * (R +50) 
 
where T is average daily temperature and R is daily solar radiation.  We used 
temperature data from PRISM and solar radiation gridded from the National Solar 
Radiation Database (NSRDB) available through the National Renewable Energy 
Laboratory.  GIS Spatial Analyst extension solar radiation tools were used to compute 
total solar radiation at the project site based on slope, elevation and aspect.   Monthly 
radiation totals obtained through GIS were calibrated using solar radiation data from 
the NSRDB.  Since the project site is located on a north facing slope, incoming solar 
radiation and therefore PET is below the average for a level surface in the local area.  
Calculated monthly values of PET are presented in Table 3 and Figure 3:  Histogram of 
Monthly Values of PET. 
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Figure 3:  Histogram of Monthly Values of PET 

Monthly values of PET at the project site calculated using the Turc method. 
 
During the dry summer months evapotranspiration is expected to be limited to the 
available water in the soil profile.  Dry season evapotranspiration is expected to be 
similar for forest and vineyards assuming that forest and vineyard have similar rooting 
depth and both deplete the soil of available moisture.  It is possible that the rooting 
depth of trees is deeper than that of the proposed vineyard, however the vineyard is to 
be dry farmed and may have relatively deep roots.  Typical irrigation rate for vineyard is 
between 0.2 and 0.5 ft/yr.  Assuming 0.5 ft/yr is applied to vineyards with low available 
soil moisture it can be expected that a dry farmed vineyard would utilize about this 
quantity of water.  The cover crop would utilize some additional soil water. Given the 
uncertainty, it is assumed that dry season AET for both existing and vineyard conditions 
is equivalent to available soil moisture in the soil, between 7.04 and 8.08 inches for the 
Aiken Loam. 
 
During the wet season evapotranspiration is limited by incoming radiation as opposed 
to soil moisture.  Under forested conditions wet season ET is expected to be equivalent 
to PET (11.73 inches).  Under vineyard conditions evapotranspiration of vines will be 
near zero because the vines are dormant and have little water storage capacity in their 
winter canopy. Evapotranspiration by the cover crop will be dependent on the percent 
ground cover.  Ground cover of 100% would be expected to transpire at the potential 
evapotranspiration rate.  The proposed vineyard management provides for 85% ground 
cover.  We expect that wet season ET of the vineyard with a cover crop at 85% cover will 
be about 85% of that of forest during the wet season (Table 3). 
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Table 4:  Table of calculated values of PET 

Table showing calculated PET (Turc method 1961) and expected values of actual evapotranspiration by 
month at the project site under existing and vineyard conditions. 

 

 

 

Interception 

 
Interception and evaporation of rainfall by forest canopy is a significant hydrologic 
process in forest ecosystems.  Previous studies found that interception losses in 
temperate forests average about 20% (Dunne and Leopold, 1978).  A study from Caspar 
Creek found that 25% of annual rainfall was intercepted by forest canopy in 
experimental plots located in 100 year-old stand of redwood and Douglas-fir at Caspar 
Creek (Reid and Lewis 2007).  About a tenth of the intercepted rainfall reached the 
forest floor via stemflow; 22.4% of the annual rainfall is evaporated.  In larger storms 
(about 3 inches rainfall), interception losses were about 21%, somewhat less than the 
annual average.  Applying results of Caspar Creek to the project site the interception 
losses under existing conditions are expected to be about 10.84 inches.   
 
There is relatively little available data on interception rates of vineyard, cover crops or 
grassland in Mediterranean climates.  Studies in California have found interception rates 
ranging from negligible to 26%.  Watershed research at the University of California 
Hopland Research and Extension Center found that interception losses were negligible 
in rangeland due to suppression of transpiration during rainfall (Burgy and Pomeroy. 
1958).  Vineyard cover crop may have greater foliage and canopy storage capacity than 
rangeland pasture, thus the study in Hopland may not be representative.  A study of 
annual grassland in California found that average annual interception was 26% of 
precipitation (Kittredge 1948).  Annual grasses in California are typically located in areas 
that are more arid and receive less annual rainfall than the project site, thus findings 
from the Kittredge study may not be representative of site conditions.  A study by the 
US Department of Agriculture at San Dimas, California, found that 7.9% of annual 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Wet 

Season

Dry 

Season

PET (mm) 19.80 31.14 60.88 90.98 128.84 142.21 152.50 130.75 93.96 52.88 25.94 16.27 946.15 297.89 648.27

PET (Inches) 0.78 1.23 2.40 3.58 5.07 5.60 6.00 5.15 3.70 2.08 1.02 0.64 37.25 11.73 25.52

ET forest 

upper limit 

(inches)

0.78 1.23 2.40 3.58 2.08 1.02 0.64 19.81 11.73 8.08

ET forest 

lower limit 

(inches)

0.78 1.23 2.40 3.58 2.08 1.02 0.64 18.77 11.73 7.04

ET vineyard 

upper limit 

(inches)

0.66 1.04 2.04 3.04 1.77 0.87 0.54 18.05 9.97 8.08

ET vineyard 

lower limit 

(inches)

0.66 1.04 2.04 3.04 1.77 0.87 0.54 17.01 9.97 7.047.04

8.08

7.04

8.08
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rainfall was intercepted in grassland (Corbett and Crouse. 1968).  It is expected that the 
proposed vineyard will have interception losses significantly less than existing forested 
conditions owing to reduced leaf area.  The vineyard cover crop will have a leaf area 
greater than grazed pasture, thus interception losses are expected to be greater than 
typical pasture.  Interception losses in the proposed vineyard is estimated to be 
between 10 and 15 % of annual precipitation (4.84 to 7.26 inches). 
   

Runoff 

Annual runoff from the project site can be estimated for existing forested and proposed 
vineyard conditions from precipitation, evapotranspiration and interception values 
estimated above.  On an annual basis, it may be assumed that groundwater storage and 
soil moisture are constant so that there is no difference in change in storage between 
years other than that resulting from changes in the preceding water balance terms.  
Changes in groundwater runoff are similarly controlled by change in precipitation, 
evapotranspiration and interception terms, hence the runoff terms for groundwater and 
overland flow are not distinguished from each other.   Thus the annual water balance 
equation can be simplified to the form below.   
  
 
 
 

RO = P – I – AET 
 
Where P is annual precipitation, AET is annual evapotranspiration and I is annual 
interception and RO is annual runoff (overland flow and groundwater runoff combined).   
 
Based on the simplified water balance equation we estimate average annual runoff at 
the project site under existing forested conditions to range from 36.7 to 38.8% of annual 
precipitation (Table 5).  Average annual runoff at the project site under proposed 
vineyard conditions is expected to range from 47.7 to 54.9% of annual precipitation.   
 

Table 5:  Water Balance of Project Site 

Shows expected values of annual precipitation (P), interception (I), actual evapotranspiration (AET) and 
runoff (OF) for the project site under existing forested and proposed vineyard conditions.  Units are in 
inches. 

   
 

P

I          

(lower 

limit)

I         

(upper 

limit)

AET 

(lower 

limit)

AET 

(upper 

limit)

RO      

(upper 

limit)

RO 

(lower 

limit)

% RO of 

P (upper 

limit)

% RO of 

P (lower 

limit)

Forested 48.40 10.84 10.84 18.77 19.81 18.79 17.75 38.82 36.67

Vineyard 48.40 4.84 7.26 17.01 18.05 26.55 23.09 54.86 47.71
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Results from regional hydrologic studies report runoff values similar to those  calculated 
above.  According to the 2006 USGS study of Sonoma Valley, 38% of rainfall is routed to 
surface channels (Farrar, Metzger et al. 2006).  A 2006 USGS study of the Alexander 
Valley found that 53% of rainfall is routed to surface channels in the Russian River 
watershed above the Alexander Valley (Metsger, Farrar et al. 2006). Calculated runoff 
rates for the project site under forested conditions are comparable to runoff values for 
Sonoma Valley and less than that of the Alexander Valley.  This result is expected given 
that the geology and soils of the project site and much of the Sonoma Valley is volcanic 
in origin.  The Alexander Valley watershed has a higher proportion of Franciscan 
Complex bedrock which is expected to have lower groundwater and soil water storage 
and higher runoff rates relative to the volcanic materials.  
 
The water balance indicates that percent runoff of annual precipitation at the project 
site will increase by as much as 16.0% (7.8 inches or 0.65 ft) due to conversion of forest 
to vineyard.  Assuming 14.9 acres of gross vineyard acreage at the project site converted 
from forest to vineyard, total runoff change could be as much as 9.6 ac-ft per year (14.9 
acres x 0.65 ft per year).  Increase in runoff is principally related to decreased 
interception losses and to a lesser extent decreased evapotranspiration.  Increased 
runoff is expected to occur through both increases in peak flow during storm events and 
increases in baseflow throughout the year.  The simplified water balance does not 
distinguish between groundwater and surface water for purposes of this analysis.  It is 
likely that hydrologic change at the project site creates potential increases in water 
available for groundwater recharge. 
 
As discussed previously, at Caspar Creek annual runoff increased an average of 15% and 
minimum mean daily summer flows increased an average of 148% following clearcut 
harvesting of about 50% of the watershed of North Fork Caspar Creek (Keppeler 1998).  
The smallest annual increase was 75% and the largest was 287% over the period 1990-
1997 (Table 1).  Results from Caspar Creek clearly indicate that reduced interception and 
evapotranspiration results in greater dry season base flow conditions, which implies 
increased groundwater recharge; similar effects are expected at the project site. 
 

Summary of Water Balance Analysis 

Comparisons between existing forest vegetation and anticipated vineyards with respect 
to hydrologic effects of vegetation indicates decreased interception and 
evapotranspiration is likely under project conditions, primarily in the rainy season and to 
a lesser extent in the growing season.  During the rainy season, reduced interception 
losses are expected to be about 7.4% to 12.4% and decreases in wet season 
evapotranspiration by about 15%, which represents a net gain to water delivered to the 
soil surface for infiltration, percolation and total annual runoff.  
 

                                 Page 10.20 Appendix J, Water Balance Assessment



Jasud Estate Vineyard Water Balance Assessment  19 

 

    

Groundwater  

Groundwater Aquifer Characteristics  

 
The bedrock geology of the project site and surrounding area comprises Tertiary aged 
pummiceous ash flow tuff (map unit Tst) and andesite and basalt lava flows (map unit 
Tsa) which are part of the regional formation known as the Sonoma Volcanics(Figure 
1)(Graymer 2007).  Volcanic rocks in the region generally have moderate to high primary 
pore space and abundant groundwater resources are often found in these geologic 
units.  Studies in the Sonoma Valley regarding the hydrogeology of similar rocks 
estimated specific yields between 0 and 15% (California Department of Water 
Resources, 1982).  According to the Napa County Baseline Data Report on Groundwater 
Hydrology tuffaceous units within the Sonoma Volcanics host significant volumes of 
groundwater in many parts of Napa County.   
 
There are no existing wells on the project parcel, therefore we are unable to verify 
subsurface conditions through drillers reports.  According to the property owner wells 
on nearby parcels are typically drilled to a depth of about 400 ft and have yields of 
about 50 gpm.  The yields of nearby wells are consistent with well yields observed in 
productive areas of the Sonoma Volcanics.  It is expected that hydrogeologic conditions 
of the project parcel are similar to surrounding parcels and that a productive well could 
be developed if desired. 
 
Water demand of the project parcel is currently met by a developed spring in the 
Northwest section of the parcel (Error! Reference source not found.).  The area near 
the spring is currently grassland/wetland and is not included in the proposed vineyard 
footprint.  Springs occur where the water table intersects the ground surface.  Springs 
are commonly related to the presence of impermeable layers in the subsurface that do 
not allow groundwater to percolate.  The mechanism of the spring at the project site is 
unknown and may be related to a clay layer or other impermeable zone.  The presence 
of the spring indicates that the water table is near to the ground surface in the 
immediate vicinity of the spring, which would affect evapotranspiration and runoff rates 
in the localized area.  There is no evidence that shallow groundwater exists in other 
areas of parcel within the vineyard footprint, thus the water balance presented above is 
not changed by the spring. 
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Figure 4:  Geologic Map of Project Area 

Map displaying the conversion area, topography and bedrock geology of the project area (Graymer 2007).  
Tsa comprises andesite and basalt flows. Tst comprises pummiceous ash flow tuff. 

 

Groundwater Storage 

 
The following groundwater storage calculations are based on the characterization of the 
project area aquifer as an unconfined fractured bedrock aquifer. There are no known 
barriers to groundwater flow in the local area and both map units Tsa and Tst are 
included in the aquifer.  The expected storage capacity of the project aquifer can be 
estimated on a per acre basis. According to the DWR 1982 the specific yield of the 
Sonoma Volcanics ranges in value between 0.0 and 15%.  A conservative estimate of 
specific yield for the project aquifer is about 1%.  Based on prior professional experience 
in the region and descriptions of wells in the area by the land owner, wells are typically 
drilled to depth of about 400 ft and the static water level is recorded at about 100 ft.  
Assuming that the screened interval of the project well is 300 ft the available storage 
capacity of the aquifer is estimated to be 600 ac-ft/acre. 
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Groundwater Demand 

During establishment of the young vines limited irrigation is proposed, once established 
the vineyard is to be dry farmed.  The developed spring is the proposed water source 
during establishment, however if needed a well may be developed. 
 
Spring flow was measured in August of 2009 using a bucket and stopwatch to be 8 gpm 
(pers. comm. K. Mody).  The 2009 winter had about average rainfall, thus recorded 
spring flow is considered the typical minimum flow for the spring.  Eight gallons per 
minute is equivalent to 4.24 ac-ft of flow for a 120 day growing season; 4.24 ac-ft is 
expected to be adequate to meet the water demand of the developing vineyard.  There 
is a net 12.1 acres of proposed vineyard.  Typical irrigation rates in Napa County are 
between 0.2 and 0.5 ac-ft/yr, which for 12.1 acres of vineyard equates to between 2.42 
and 6.05 ac-ft of irrigation per growing season.  The flow from the spring is in the 
midrange of typical irrigation rates.  If greater irrigation water is required it is expected 
that a developed well could easily meet water demands of the proposed vineyard.  
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Introduction 
This  report assesses potential  sediment  savings at proposed  road erosion mitigation  sites 
(road sites) in association with the Jasud Estate LLC timber harvest and vineyard conversion 
plan  (the  Project).    The  road  sites  are within  the  project  parcel,  but  outside  the  project 
footprint.  The expectation is that increased sediment yield associated with the Project will 
be offset by sediment savings from upgrades to existing non‐project roads. 

Road Erosion Mitigation Sites 
Proposed road sites consist of two 500 ft segments of dirt road located on the project 
parcels, but outside the project footprint (Figure 1).  Identified road sites are within the 200 
ft sediment delivery envelope surrounding a Class III stream channel.  Erosion within or 
sediment delivery to this envelope is considered sediment delivery to the stream for 
purposes of evaluating Project erosion; the same criterion is applied for this assessment.  
Evidence of erosion of cut slopes, road tread and, to a lesser extent, fill slopes, on these 
road segments were observed in the field, and sediment delivery paths along the road were 
identified.  Road dimensions and characteristics of the road surface were noted.   
 
Road Site A is a 500 ft length of road located near the northern edge of the project property 
and comprises the entry drive to the property and is heavily traveled.  The bed width ranges 
from about 13 to 22 ft with the widest section nearest to the stream crossing.  Some rills are 
present on the road bed.  The cut slope ranged in form from a 200 ft section of rocked wall 
on the eastern end to a 5 to 10 ft. tall cut into native soil and rock.  Typical cut‐slope height 
is about 5 ft.  Indication of erosion was observed along the cut slopes including erosion 
pedestals and exposed soil. 
 
Road Site B is a 500 ft length of road located near the center of the Project property with a 
moderate grade.  The bed width ranges from about 10 to 13 ft.  Significant ruts and rills are 
present on the road bed.  The cut slope consists of native soil and rock with a height 
between 2 and 4 ft.  The southwest portion of Road Site B is outside the 200 ft buffer of a 
stream channel, but is included because drainage of the road routes water along the road 
surface and ditch to the stream located to the west. 

Erosion Rate  
Sediment erosion and delivery from the road sites is estimated using methods described in 
Methods for Estimating Rates and Sizes of Sediment Input to Channels, and Spawning 
Gravel Permeability, the support document to the Napa River Watershed Sediment TMDL 
And Habitat Enhancement Plan (Napolitano 2006).  The support document states in Section 
1.5.3  that: “[S]urface erosion processes ‐ active on cut banks and inboard ditches of all 
roads, and the surfaces of dirt roads ‐ were estimated assuming an average annual lower 
rate of 0.6 cm (one‐quarter inch) per year over an 8‐foot wide strip that includes cut banks 
and inboard ditches along paved roads, and a 25‐foot wide strip that includes cut banks, 
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inboard, ditches, and the road surface along dirt roads.”  The TMDL analysis assumed soil 
density of 1.6 metric tons per cubic meter.  
 
The combined strip comprising the bed and cut bank for Road Site A and Road Site B is has a 
typical width of about 20 ft.  Using the sediment erosion rate described in the support 
document the two road sites have an existing sediment erosion rate of about 7.7 short tons.   
 
 

 
 
Figure 1:  Location of Road Mitigation Sites. 
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Proposed Treatment 
Treatments to the project road site are proposed to limit erosion to the extent possible.   
For these sites, installation of a lift of base rock (recommended depth 0.5 ft) on the road 
bed is recommended.  Cut‐slopes should be treated to reduce rain‐splash erosion, which 
could be accomplished by use of vegetation, erosion control fabrics, rock retaining walls, or 
some combination of these treatments to create 80% soil cover (this could include naturally 
occurring native rock outcropping in road cuts which are locally significant in Segment 1).   
Final specifications for treatments should be determined by Napa Valley Vineyard 
Engineering.   

Sediment Savings 
The proposed treatments at the road sites are expected to reduce erosion significantly.  
These treatments would reduce the current road erosion rate by about 80% based on 
methods described in the Washington DNR Watershed Analysis Manual (1997) (see 
attachment, 2 pages).  The resulting sediment savings are about 6.2 t/yr (0.8 x 7.7 t/yr).   

Conclusion 
The proposed mitigation offsets the increase in sediment delivery determined for Project 
conditions (0.9 t/yr), and creates a net reduction in sediment delivery of about 5.3 t/yr.  
 
 
 
 
Napolitano, M. (2006). Methods for Estimating Rates and Sizes of Sediment Input to 
Channels and Spawning Gravel Permeability. San Francisco, San Francisco Bay Water Quality 
Control Board: 13. 
   
Washington Forest Practices Board (2011) Standard Methodology for Conducting 
Watershed Analysis, Version 5.0. Washington Department of Natural Resources, May, 2011.  
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fill-slopes, so cover protecting these slopes will reduce the basic erosion rate. 
Specific reduction factors for erosion control materials can be found in 
Burroughs and King (1989) or  
other sources. Table B-6 provides factors for adjusting erosion rates for cover 
density.  
 

Table B-6: Correction Factors for Cut and Fill Slopes  

Ground Cover Density  Factor  

>80%  0.18  

50%  0.37  

30%  0.53  

20%  0.63  

10%  77%  

0%  1.00  

(Megahan 1991;  Burroughs and King 1989; Megahan unpublished data)  
 

 
 
Surfacing Factor for Road Tread  
(Erosion Potential)  
Road surfacing material and construction determine the erodibility of the 
surface tread with log truck and other types of traffic. Road surfacing material 
and history can be determined by information from landowners and field 
observations. Road prism factors are provided in Table B-7, Factors for Road 
Tread Surfacing, to be used to adjust the erosion rate for surfacing. The Refer 
ence Road is native surface, so any surfacing material will reduce the erosion 
from the road surface.  
 

For example, for the cutslope and fillslope in the previous example, 
with a basic erosion rate of 44 Tons/year, and a vegetative cover of 
50% on the cutslope and a basic erosion rate of 22 Tons /year and 
80% vegetative cover on the fill slope, the adjusted basic erosion rates 
will be:  
 
Cutslope: 44 X 0.37 = 16.28 Tons/year  
Fillslope: 22 X 0.18 = 3.96 Tons/year 
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Table B-7: Factors for Road Tread Surfacing  

Surfacing Material  Factor  

Paved  0.03  

Dust-oil  0.15  

Gravel, > 6" deep  0.2  

Gravel, 2" - 6" deep  0.5  

Native soil/rock  1.00  

 
 

 
 
This erosion rate can be thought of as the "erosion potential" for the road. 
Traffic will be analyzed next as the "contributing activity".  
 
Traffic Characteristics - “Contributing Activities”  
Perhaps the single greatest factor affecting generation of sediment from road 
surfaces is the amount of traffic (Reid and Dunne 1984; Sullivan and Duncan 
unpublished). Although forest road surfaces are generally constructed of 
resistant materials such as gravels, traffic can grind the road surface into 
smaller particles that can be transported by rainfall runoff into ditches and 
potentially into streams. Traffic rate determines the quantity of sediment 
available for transport, while the rainfall determines the transport capacity.  

Table B-8 correlates traffic rate with mean annual rainfall to provide a road 
tread erosion factor. One source for determining the mean annual rainfall for 
the WAU is the precipitation frequency atlas published by the National Oceanic 
and Atmospheric Administration (NOAA) (Miller et al. 1973). Consultation with 
the Hydrology analysis team can also help in providing this information.  

For example, In the previous example, with the road tread basic 
erosion rate of 44 Tons/year, and a thick gravel surface, the 
adjusted erosion rate would be:  
 
22 X .20 = 4.4 Tons/year  
 
We now have adjusted rates for all the prism components, based on 
the amount of cover:  
Tread:   4.4 
Cutslope/Ditch 16.28 
Fillslope   3.96 
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Appendices L and M (Confidential Cultural Report and Archaeological Addendum) are held on file with 
Cal Fire.  Copies may be available upon request to qualified individuals/agencies. 
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Sudden Oak Death 
Guidelines for Forestry               

A plant disease known as Sudden Oak Death is threatening coastal forests in 
California and Oregon. Currently found in 14 coastal counties from Monterey 

to Humboldt, the disease is caused by the pathogen Phytophthora ramorum. To date, hundreds of 
thousands of tanoak and oak have been killed by this disease. In addition, more than 30 other native tree 
and shrub species are susceptible to the organism, yet most of these species suff er only minor damage, 
limited to leaf spots or twig dieback. P. ramorum may be transported to new areas when infected plants, 
infested soil, or contaminated water are moved. Th is guide provides simple, practical information on 
how to work in forests without unintentionally moving the pathogen from one area to another.

Regulations
Th e following California counties have confi rmed Phytophthora ramorum fi ndings and are under State 
and federal quarantine: Alameda, Contra Costa, Humboldt, Lake, Marin, Mendocino, Monterey, 
Napa, San Francisco, San Mateo, Santa Clara, Santa Cruz, Solano, and Sonoma. Th e organism has also 
been found in Curry County, southwestern Oregon. Th ese quarantined areas are subject to regulations 
regarding the movement and use of susceptible plants. County Agricultural Commissioners enforce 
both California and federal regulations.

Th e California State Board of Forestry and Fire Protection has approved the establishment of a Zone 
of Infestation (ZOI) for Sudden Oak Death (SOD) covering all portions of the 14 infested counties 
identifi ed in the CDFA Section 3700 regulations. Pursuant to 14 CCR 917.9(a) [All Districts], the 
RPF shall identify feasible measures to mitigate adverse infestation or infection impacts from timber 

operations (PCR 4527). Long-term plans such as NTMP’s 
should re-assess Sudden Oak Death mitigations within each 
proposed Notice of Timber Operations (14 CCR 1090.7). 
Other CDF permitted projects, such as Exemptions, are 
required to follow all operational rules, and must therefore 
be conducted in a manner that minimizes the spread of 
SOD.

Before moving susceptible plant material outside the 
regulated area you must contact your local County 
Agricultural Commissioner for a permit, or have an active 
harvest plan that either includes SOD mitigations or has a 
currently valid, negative fi nding, “free-from” survey. USDA 
Forest Service and other agency fi rewood permits may 
serve as your permit or compliance agreement. Current 
California regulations require a permit for movement of 
any regulated article from the 14 county regulated area to 
anywhere outside of those 14 counties. Current federal 
regulations require a permit (certifi cate) or treatment 
before moving any regulated plant material from the 14 

infested counties to areas out of the state. Federal rules regulate soil movement from infested counties 
out of the state, but California does not currently regulate soil movement within the state. Currently 
there is no provision that allows moving any host material out-of-state under the federal regulations 
without removing all bark, or an approved treatment prior to shipment out-of-state. Even when bark 
is removed, a certifi cate must be obtained prior to shipment. State and Federal regulations apply when 
August 2010   California Oak Mortality Task Force: www.suddenoakdeath.org  
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Photo 1. Forest in Marin 
County with tanoak trees 
killed by Phytophthora 
ramorum. (Photo by B. 
Tkacz, USDA Forest 
Service.)

Photo 2. California 
bay laurel (also called 
pepperwood, or Oregon 
Myrtle) showing leaf spots 
typical of Phytophthora 
ramorum. (Photo 
by Bruce Moltzan, 
Missouri Department of 
Conservation.)

infected hosts are removed during timber operations. Regulated host material cannot not 
leave the ZOI except as authorized through an approved harvest document with either a 
valid “free-from” survey or where mitigations have been addressed minimizing the spread 
of the pathogen. Mitigation measures must be discussed in harvest documents due to the 
declarations of the 14-county area as a Zone of Infestation by the Board of Forestry and 
Fire Protection Regulations even when host logs are not being moved off site. NOTE: a 
free-from survey is allowed only if the regulated articles are not moved interstate. Th e 
free-from survey is valid for a period of one year from the date of survey if no symptomatic 
hosts are found, or one year from the date of negative lab fi ndings of symptomatic host 
samples.  

Hosts, Symptoms, and Diagnosis

Th e symptoms of Sudden Oak Death can be dramatic (Photo 1), as with the mortality 
of large and small tanoaks, or fairly subtle (Photo 2), such as leaf spots on California bay 
laurel. Th e nature and progression of the infection varies in each host species, and even 
within a given species. P. ramorum symptoms are diffi  cult to distinguish from a number 
of other common diseases. Foresters may be more confi dent in their preliminary diagnosis 
and the need for laboratory analysis if they observe multiple external and inner bark 
symptoms as well as symptoms on other hosts in the immediate area. If you see several 
symptomatic host plants (Photos 3 & 4) next to bleeding oaks and tanoaks (Photos 5 & 
6) you may be in an infested area.

California bay laurel is a good indicator plant to check for symptoms. Although damage 
is limited to leaf spots, these trees are often the fi rst plants to show symptoms in a newly 

infested area. Note that on California bay laurel, leaf spots are 
typically near the leaf tip, they are not on every leaf, and they 
may be hard to see from far away. While inspecting for leaf 
spots, focus on lower branches as this is where the disease is 
commonly found and leaves are more accessible.

A more thorough guide to symptoms and list of susceptible 
species is available at www.suddenoakdeath.org. You can also 
fi nd listings for upcoming diagnosis and treatment training 
sessions online.

Photo 5. Bleeding cankers on a coast live oak trunk. (Photo by 
Matteo Garbelotto, University of California, Berkeley.)
Photo 6. Bleeding cankers on a tanoak trunk. (Photo by Pavel 
Svihra, UC Cooperative Extension.)

Photo 7. Canker under 
bark on coast live oak 
trunk. (Photo by Matteo 
Garbelotto, University of 
California, Berkeley.)

Photo 3. Bay laurel leaf 
spots. (Photo by Matteo 
Garbelotto, University of 
California, Berkeley.)
Photo 4. Rhododendron 
leaf spots. (Photo by 
B. Moltzan, Missouri 
Department of 
Conservation.)
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Mitigation & Management Recommendations

Infested forests
If possible, avoid working in areas that are known or appear to be diseased. If you cannot avoid infested areas, 
follow the sanitation practices below when working in the known infested areas. If you don’t know if the site 
is infested, play it safe and assume that it is. Maps of infested areas are available online (see Resources). Th ese 
maps do not note every diseased area but can give you a general idea of the infested areas in California. 

Pathogen biology and risk of spread
Phytophthora ramorum prefers moist environments and cool temperatures, and can be found in living, dying, 
or recently dead plants. During wet periods, the organism seems to be most active and therefore most likely to 
start new infections. Its spores can be found in soil, water, and plant material. Th e risk of movement and spread 
of the organism is greatest in muddy areas and during rainy weather. If possible do not work in infested forests 
during the wet, rainy and cool times of the year. Generally, avoid working in muddy conditions.

Sanitation and Recommendations
Timber operations which minimize or avoid the introduction, build-up, or spread of SOD are considered Best 
Management Practices (BMPs). Specifi c state and federal regulations must be followed, but BMPs should be 
incorporated, and could act as timber harvest plan mitigations. Infected host material (especially foliage) can 
be carried on logging equipment and vehicles, and transferred to other sites. Mitigation measures to minimize 
the unintended movement of host material are recommended. Th e following (or similar) mitigation measures 
should be implemented to the extent practical and may be required for timber operations regulated by the 
State. Even if regulated articles do not move from the ZOI and are therefore not subject to state or federal 
regulations, CCR 919.9(a) still requires mitigation in timber harvest plans on state or private property for a 
pest covered by a ZOI.

• RPF (or LTO for most Exemptions) should inform personnel that they are working in an area with Sudden 
Oak Death disease, unauthorized movement of plant material is prohibited, and the intent of mitigation 
measures is to prevent disease spread (14 CCR 1035.2). If some sites in the general operating area are found 
to be disease-free or have a low incidence of disease, consider initiating operations on these sites before moving 
to more heavily infested sites. 

• To the extent practical and feasible, route equipment away from host plants and trees, especially in areas with 
disease symptoms.. Locate landings, log decks, logging roads, tractor roads, and other sites of equipment activity 
away from host plants, especially areas with disease symptoms. 

• Each time equipment or vehicles leave the site, the equipment or vehicles should be inspected by operations 
personnel for host plant debris (leaves, twigs, and branches). Host plant debris should be removed from 
equipment and vehicles prior to their departure. Th is applies to all equipment and vehicles associated with 
the operation, including logging equipment, log-hauling trucks, pick-up trucks, employee’s personal vehicles, 
etc. An exception will be granted for equipment or vehicles that leave the site temporarily and will be not be 
traveling to uninfested areas prior to their return. 

• Conduct operations during the dry season. Utilize paved and rocked roads and landings to the extent 
possible.

• After working in an infested area, remove or wash off  accumulations of soil, mud, and organic debris from 
shoes, boots, vehicles and heavy equipment, etc. before traveling to an area that is not infested with Sudden 
Oak Death. Lysol® or a bleach solution can be used to disinfect shoes and boots after cleaning.

• Inspect loads of logs and equipment leaving the site to ensure that no host material is being transported 
without a permit. Th is may require cleaning mud from vehicle to remove host plant material imbedded in 
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mud depending on conditions when the timber harvest is conducted. Consider establishing an equipment 
power wash station. Th e station should be: located within the generally infested area; paved or rocked; well-
drained so that vehicles exiting the station do not become contaminated by the wash water; located where 
wash water and displaced soil does not have the potential to carry fi nes to a watercourse (see “Saturated 
Soil Conditions” in 14 CCR 895.1); pay particular attention to sites where soil and organic debris may 
accumulate.

Firewood
If fi rewood from host material is being removed from the regulated area for commercial or private use, a 
compliance agreement must be in place. Th e information as to where and what is being removed, how it 
will be transported, specifi cally where it will be moved to, and during what time period should be included 
in the harvest document if the document will act as the compliance agreement. If this information is 
not included in the plan, a separate compliance agreement may be necessary. Contact your local County 
Agricultural Commissioner to obtain any necessary compliance agreements not covered by the plan. Always 
secure loads completely when transporting fi rewood or other materials.

Treatments
Th ere are treatments or processing protocols that can be done to minimize the risk of spread. Removing 
the bark allows the wood to dry and permits movement within the state and out of state with a certifi cate. 
If bark is removed or other parts are not used, burn the excess materials if possible. If burning is done, 
make sure it is done in a safe and approved manner. Burning poses no risk of spread since the organism is 
killed in the fi re. When storing material, keep it dry and out of any standing water. Kiln drying also will 
kill the organism.

Drafted water
Infested water has not been proven to be a pathway for P. ramorum to cause new infections in forested areas, 
but has been shown to cause new infections in nurseries. Hence, drafted water has the potential to spread 
spores of the pathogen onto roadside hosts during dust abatement operations. Spores of the pathogen have 
been recovered from water collected beneath infected hosts, as well as from creeks and streams in infested 
areas.

Water is not regulated under either state or federal quarantine regulations. However, the following practices 
may minimize the unintentional introduction of the pathogen:

• If water is drafted and used for dust control, draft water from areas upstream of known infestations or 
from uninfested drainages.

• If drafting from known infested watercourses, do not water roads with that source in areas that are not 
known to be infested.

• If water is being drafted under a 1600 Series agreement with the California Department of Fish and Game 
and or used in both infested and non-infested areas, they may require treatment with  Ultra Clorox, similar 
to the recommended water treatment for P. lateralis, which causes Port-Orford Cedar Root Disease. Th e 
registration rate is 1 gallon of Ultra Clorox Bleach per 1,000 gallons of drafted water. 

• Do not use untreated water from infested areas for irrigation of host species nursery stock. Off -road 
approaches to drafting sites should be suffi  ciently rocked to minimize accumulating infested soil on drafting 
vehicles.

Snag retention
As stem-infected oaks and tanoaks decline and die, they are invaded by other wood decaying organisms and 
bark beetles. Such trees are prone to early structural failure, often breaking off  several feet above ground. When 
selecting snags or recruitment trees for snags as a benefi t for wildlife use, do not select SOD-infected trees. 
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APHIS List of Regulated Hosts and Plants Proven or Associated with Phytophthora 
ramorum 

(February 2010) 

The most current version is posted at:  www.aphis.usda.gov/plant_health/plant_pest_info/pram/ 

Proven Hosts Regulated for Phytophthora ramorum 

Scientific Name (45) Common Name(s) Notes 
Acer macrophyllum Bigleaf maple  
Acer pseudoplatanus* Planetree maple 
Adiantum aleuticum Western maidenhair fern  
Adiantum jordanii California maidenhair fern  
Aesculus californica California buckeye  
Aesculus hippocastanum* Horse chestnut 
Arbutus menziesii Madrone 
Arctostaphylos manzanita Manzanita 
Calluna vulgaris Scotch heather 
Camellia spp. Camellia - all species, hybrids 

and cultivars 
Castanea sativa Sweet chestnut 
Fagus sylvatica* European beech 
Frangula californica 
(Rhamnus californica) 

California coffeeberry 

Frangula purshiana 
(Rhamnus purshiana) 

Cascara 

Fraxinus excelsior European ash 
Griselinia littoralis Griselinia 
Hamamelis virginiana Witch hazel 
Heteromeles arbutifolia Toyon 
Kalmia spp. Mountain laurel - all species, 

hybrids and cultivars 
Lithocarpus densiflorus* Tanoak 
Lonicera hispidula California honeysuckle 
Laurus nobilis Bay laurel 
Magnolia doltsopa 
= Michelia doltsopa 

Michelia 

Maianthemum racemosum 
( Smilacina racemosa) 

False Solomon’s seal 

Parrotia persica Persian ironwood 
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Photinia fraseri Red tip photinia 
Pieris spp. Andromeda, Pieris - all species, 

hybrids and cultivars 

Pseudotsuga menziesii var. 
menziesii 

Douglas fir Also includes all other 
varieties and cultivars of 
nursery grown P. 
menziesii 

Quercus agrifolia* Coast live oak 

Quercus cerris* European turkey oak 

Quercus chrysolepis* Canyon live oak 

Quercus falcata* Southern red oak 

Quercus ilex Holm oak 

Quercus kelloggii* California black oak 

Quercus parvula var. shrevei* Shreve’s oak Also includes all other 
varieties and cultivars of 
nursery grown Q. parvula 

Rhododendron spp. Rhododendron (including 
azalea) – all species, hybrids and 
cultivars 

Rosa gymnocarpa Wood rose 

Salix caprea Goat willow 

Sequoia sempervirens Coast redwood 

Syringa vulgaris Lilac 

Taxus baccata European yew 

Trientalis latifolia Western starflower 

Umbellularia californica California bay laurel, 
pepperwood, Oregon myrtle 

Vaccinium ovatum Evergreen huckleberry 

Viburnum spp. Viburnum – all species, hybrids 
and cultivars 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features
Gully

Short Steep Slope

Other

Political Features
Cities

Water Features
Oceans

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:3,340 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 10N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Napa County, California
Survey Area Data:  Version 4, Dec 10, 2007

Date(s) aerial images were photographed:  6/22/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Napa County, California (CA055)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

100 Aiken loam, 2 to 15 percent slopes 12.6 31.5%

102 Aiken loam, 30 to 50 percent slopes 27.3 68.5%

Totals for Area of Interest 39.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

Custom Soil Resource Report
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An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Napa County, California

100—Aiken loam, 2 to 15 percent slopes

Map Unit Setting
Elevation: 300 to 3,000 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 54 to 55 degrees F
Frost-free period: 200 to 250 days

Map Unit Composition
Aiken and similar soils: 85 percent

Description of Aiken

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from volcanic rock

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3e

Typical profile
0 to 8 inches: Loam
8 to 14 inches: Clay loam
14 to 44 inches: Clay
44 to 48 inches: Unweathered bedrock

102—Aiken loam, 30 to 50 percent slopes

Map Unit Setting
Elevation: 300 to 3,000 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 54 to 55 degrees F

Custom Soil Resource Report
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Frost-free period: 200 to 250 days

Map Unit Composition
Aiken and similar soils: 85 percent

Description of Aiken

Setting
Landform: Hillsides
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from volcanic rock

Properties and qualities
Slope: 30 to 50 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability (nonirrigated): 6e

Typical profile
0 to 8 inches: Loam
8 to 14 inches: Clay loam
14 to 44 inches: Clay
44 to 48 inches: Unweathered bedrock

Custom Soil Resource Report
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Aiken series (Mapunits:  100, 101, 102) 

The Aiken series consists of well drained soils on uplands. Slope is 2 to 50 percent. Elevation is 300 to 2,500 feet. 
These soils formed in material weathered from basic volcanic rock. The natural vegetation consists of ponderosa 
pine, oaks, redwoods in moist draws, annual grasses, and brush in small areas that had been cleared. The mean 
annual precipitation is 30 to 50 inches, and the mean annual temperature is 54� to 56� F. Summers are warm 
and dry, and winters moist and cool. The frost-free season is 200 to 250 days. 

In a representative profile the surface layer is reddish brown, medium acid and slightly acid loam 8 inches thick. 
The subsoil is medium acid, reddish brown clay loam and medium acid, yellowish red clay 36 inches thick. Hard 
basic igneous rock is at a depth of 44 inches. 

Permeability is moderately slow. The effective rooting depth is 40 to 60 inches or more. Available water capacity is 
6.5 to 11 inches. 

Aiken soils are mainly used for timber. A few areas that are gently sloping have been cleared and are used for 
vineyards and orchards. 

Representative profile of Aiken loam, 2 to 15 percent slopes, 400 feet southwest from the southwest corner of the 
fence line of the air strip at Pacific Union College, SE�SE� sec. 5, T. 8 N., R. 5 W.: 

A11-0 to 2 inches, reddish brown (5YR 4/4) loam, dark reddish brown (5YR 3/3) moist; moderate fine and medium 
granular structure; soft, friable, slightly sticky and slightly plastic; many very fine and fine common medium roots; 
few fine interstitial pores; medium acid (pH 6.0); clear smooth boundary. 

A12-2 to 8 inches, reddish brown (5YR 4/4) loam, dark reddish brown (5YR 3/3) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky and slightly plastic; many fine and medium and few coarse 
roots; few fine common medium tubular pores; slightly acid (pH 6.2); abrupt wavy boundary. 

B21t-8 to 14 inches, reddish brown (5YR 5/4) clay loam, dark reddish brown (5YR 3/4) moist; weak coarse angular 
blocky structure; very hard, friable, sticky and plastic; few fine and medium and many coarse roots; many very fine 
and fine tubular and interstitial pores; few thin clay films on peds and lining pores; medium acid (pH 6.0); clear wavy 
boundary. 

B22t-14 to 20 inches, yellowish red (5YR 5/6) clay, yellowish red (5YR 4/6) moist; weak coarse angular blocky 
structure; very hard, firm, very sticky and plastic; many medium and common coarse roots; many very fine and fine 
tubular and interstitial pores; few thin clay films on peds and lining pores; medium acid (pH 6.0); gradual wavy 
boundary. 

B23t-20 to 27 inches, yellowish red (5YR 5/6) clay, yellowish red (5YR 4/6) moist; massive; very hard, firm, very 
sticky and plastic; few fine and medium roots; common very fine and fine tubular and interstitial pores; common thin 
clay films on peds and lining pores; medium acid (pH 6.0); diffuse wavy boundary. 

B31t-27 to 35 inches, yellowish red (5YR 5/8) clay, yellowish red (5YR 4/8) moist; massive; very hard, firm, very 
sticky and plastic; few fine and medium roots; common very fine and fine tubular and interstitial pores; common thin 
clay films on peds and lining pores; medium acid (pH 6.0); diffuse wavy boundary. 

B32t-35 to 44 inches, yellowish red (5YR 5/8) clay, yellowish red (5YR 4/8) moist; massive; hard, firm, very sticky 
and plastic; common very fine and fine tubular and interstitial pores; common thin clay films on peds and lining 
pores; medium acid (pH 6.0); abrupt irregular boundary. 

R-44 inches, basic igneous bedrock. 
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The A horizon is dark reddish brown and reddish brown (5YR 3/3, 3/4, and 4/4) loam or clay loam. In some pedons 
it is gravelly and cobbly and is 15 to 30 percent fragments, by volume. Structure is fine and medium granular to 
weak and fine or medium subangular blocky. 

The Bt horizon is strong brown, reddish brown, and yellowish red (7.5YR 5/6 and 4/6 and 5YR 4/4, 5/4, 5/6, 5/8, 
7/6, and 6/6). Structure is weak, coarse, subangular blocky or angular blocky, or the soil is massive. Reaction is 
medium acid or strongly acid. Depth to hard igneous bedrock ranges from 40 to 60 inches. 

The Aiken soils in Napa County are shallower to bedrock and are less acid than is defined in the range for the 
series. These differences, however, do not greatly alter the use and behavior of the soils. 

100-Aiken loam, 2 to 15 percent slopes. This gently sloping to strongly sloping soil is mainly on foot slopes on 
uplands, but in places in the Los Posadas area it is on wide, mesalike areas. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping were small areas of Boomer, Forward, Kidd, and Sobrante soils. Also included 
were small areas of soils, along White Cottage Road, that formed in material weathered from serpentine, areas of 
soils that have stones on the surface, and areas of soils that are more than 60 inches deep to bedrock. 

Runoff is medium, and the hazard of erosion is slight. 

This soil is mainly used for timber and watershed. Small areas that are gently sloping are used for vineyards and 
orchards. Capability unit IIIe-1 (5). 

101 -Aiken loam, 15 to 30 percent slopes. This moderately steep soil is on side slopes on uplands. 

Included with this soil in mapping were small areas of Boomer, Felton, Forward, Kidd, and Sobrante soils, areas of 
soils that have stones on the surface, and areas of soils that are more than 60 inches deep to bedrock. 

Runoff is medium, and the hazard of erosion is moderate. 

This soil is used for timber, recreation, wildlife habitat, and watershed. Capability unit IVe-1 (5). 

102-Aiken loam, 30 to 50 percent slopes. This steep soil is on uplands. 

Included with this soil in mapping were small areas of Boomer, Felton, Forward, Kidd, and Sobrante soils, areas of 
soils that have stones on the surface, and areas of soils that are similar to this Aiken soil but that are less than 40 
inches deep to bedrock. 

Runoff is rapid, and the hazard of erosion is moderate. 

This soil is used for timber, recreation, wildlife habitat, and watershed. Capability unit VIe-1 (5). 
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Napa County Resource Conservation District 

1303 Jefferson St., Ste. 500B 

Napa, California 94559 

Phone:  707  252‐4188 

Fax:  707  252‐4219 

www.naparcd.org 

Promoting responsible watershed management through voluntary community stewardship and technical assistance since 1945 

RESOURCE CONSERVATION  

NAPA COUNTY 

R C D 

Interoffice Memorandum 
 
Date: August 18, 2011 
 
To: Napa County CDPD 
 
From: Dave Steiner, Senior Soil Conservationist 
 
Re: Erosion Control Plan for Jasud Vineyard, new vineyard development, file # P10-00309, AP 
#020-300-005 
 
cc: Drew Aspegren, Napa Valley Vineyard Engineering 
 Scott Butler, RPF 
 Matt O’Connor, O’Connor Environmental, Inc. 
 Ketan Mody 
 
 
 
 This proposal’s approach to, and ultimate resolution of, the strictures of the Napa River TMDL, as well 
as Napa County’s General Plan Goals and Policies, (re:  sediment delivery and hydromodication) require some 
elucidation: 

• USLE soil loss modeling by Napa Valley Vineyard Engineering and the RCD predict that the proposed 
project would result in small increases in soil loss within the vineyard blocks.  The soil loss levels are 
within RCD’s normal standard of technical adequacy. 

• The Erosion and Sediment Delivery Analysis compiled by O’Conner Environmental, Inc. showed that 
although sediment delivery from the proposed vineyard areas to downslope streams would be 
substantially less than the “soil loss” or particle displacement predicted in the USLE modeling, it would 
nonetheless represent a slight increase in sediment delivery over the pre-project baseline.   
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• In a subsequent report, the Erosion Mitigation Assessment Report, O’Connor Environmental identifies a 
number of sediment sources from the existing access road network, and proposes repair retrofits to 
mitigate these sources.  The implementation of these repairs, specified in the Erosion Control Plan, 
would offset the vineyard’s slight increases in sediment delivery. 

• O’Connor’s Hydrologic Analysis for Jasud Estate Vineyard demonstrates that, with the four specified 
retention basins, peak flows would be marginally reduced, under post-project conditions. 

 
 RCD finds the referenced Plan technically adequate for erosion and sediment control.  Please let me 
know if you have any questions or if I may otherwise be of assistance. 
 
 
Note:  this finding does not constitute Plan approval, authority for which rests with the Napa 
County Conservation, Development and Planning Department.   
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Phase 1 Water Availability Analysis 
 

File #:         -                  Owner: Jasud Estate LLC        
Parcel #: 020-300-005    This is a planned dry farmed, hand farmed organic non tilled vineyard project. 
 
This form is intended to help those who must prepare a Phase 1 Water Availability analysis.  The Department will not 
accept an analysis that is not on the form. 
 
BACKGROUND:  A Phase I Water Availability Analysis is done in order to determine what changes in water use will 
occur on a property as a result of the conversion.  Staff uses this information to determine whether the project may 
have a detrimental effect on groundwater levels.  If it may. Additional information will be required.  You will be advised 
if additional information is needed. 
 
PERSONS QUALIFIED TO PREPARE:  Any person that can provide the needed information. 
 
PROCEDURE: 

STEP 1:  Prepare and attaché to this form an 8-1/2” x 11” site plan of your parcel(s) with the locations of all 
structures, gardens, vineyards, etc in which well water will be used shown. 
STEP 2: Determine the allowable groundwater use allotment for your parcel(s). 
Total size of parcel(s)       38 acre(s) 
Multiply by parcel location factor            x       0.5 acre-foot per acre per year (see back) 
Allowable groundwater allotment           =     19 acre-foot per year 
STEP 3:  Determine the estimated water use for all vineyards on your parcel(s) currently and after the planned 
conversion; actual water usage figures may be substituted for the current usage estimate (pleas indicated if 
this is done).  Estimate future use for both the vineyard establishment period and thereafter. 

 
CURRENT USAGE:     EXISTING ACRES ONLY 

Number of planted acres         0          acres 
Multiply by number of vines/acre x              vines per acre  
Multiply be gallons/vine/year x                  gallons of water per vine per year 
Divide by 325,821 gallons/af  =                af of water per yr used for vineyard irrigation 

 
FUTURE USAGE:       ADDITIONAL ACRES ONLY 

Number of planted acres         12       acres 
Multiply by number of vines/acre x   2720       vines per acre  
Multiply be gallons/vine/year x        5        gallons of water per vine per year (long-term) 

 x      40        gallons of water per vine per year (establish) 
Divide by 325,821 gallons/af  =         .5      af of water per yr used (vineyard long-term) 

  =        4       af of water per yr used (vineyard establish) 
 

STEP 4:  Using the guidelines on the next page, actual water usage figures, and/or detailed water use 
projection, tabulate the existing and projected future water usage on the parcel(s) in acre-foot per year (af/yr) 
{1 af = 325,821 gallons}. 
 

Existing Usage:      Future Usage: 
Residential            .5 af/yr   Residential          .5          af/yr 
Farm Labor Dwelling:       af/yr   Farm Labor Dwelling:         af/yr 
Winery       af/yr  Winery       af/yr 
Commercial   af/yr Commercial  af/yr 
Vineyard (long-term)         af/yr Vineyard (long-term)         .5 af/yr 
Vineyard (establish)       af/yr Vineyard (establish)       4 af/yr 
Other Agriculture   af/yr Other Agriculture  af/yr 
Landscaping        1.5 af/yr Landscaping        1.5 af/yr 
Other Usage    Other Usage  
 TOTAL        2.0          af/yr TOTAL       6 af/yr 

 
STEP 5:  Attach all supporting information that may be significant to this analysis including but not limited to all 
water use calculations for the various uses listed. 
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Parcel Location Factors 
 

The allowable allotment of water is based on the location of your parcel.  Valley floor areas include all locations 
on the floor of the Napa Valley and Carneros Basin except for groundwater deficient areas.  Groundwater 
deficient areas are areas that have been determined by the Department of Public Works as having a history of 
problems with groundwater.  All other areas are classified as Mountain Areas.  Public Works can assist your in 
determining your classifications. 
 
Parcel Location Factors 
Valley Floor                                                                  1.0 acre foot per acre per year 
Mountain Areas                                                            0.5 acre foot per acre per year 
Groundwater Deficient Area (MST)                              0.3 acre foot per acre per year 

 
 

 
Guidelines For Estimating Water Usage: 

 
Residential: 
 Single Family Residence 0.5 care-foot per year 
 Farm Labor Dwelling 1.0 care-foot per year (6 people) 
 Second Unit 0.4 care-foot per year 
 Guest Cottage 0.1 care-foot per year 
 
Winery: 
 Process Water 2.15 acre-foot per 100,000 gal. of wine 
 Domestic and Landscaping 0.50 acre-foot per 100,000 gal. of wine 
 
Commercial: 
 Office Space 0.01 acre-foot per employee per year 
 Warehouse 0.05 acre-foot per employee per year 
 
Agricultural:  
 Vineyards         
     Irrigation only 0.2 to 0.5 acre-foot per acre per year 
     Heat Protection 0.25 acre-foot per acre per year 
     Frost Protection 0.25 acre-foot per acre per year 
 Irrigated Pasture 4.0 acre-foot per acre per year 
 Orchards 4.0 acre-foot per acre per year 
 Livestock (sheep or cows) 0.01 acre-foot per acre per year 
 
Landscaping: 
 Landscaping 1.5 acre-foot per acre per year 
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Chart from the Erosion Hazard Rating system, California Department of Forestry Timber Harvest Plan process. 
Excerpt from Erosion Hazard Guide, Mendocino County Resource Conservation District 1988. 

 
JASUD ESTATE VINEYARD 

ESTIMATED SURFACE SOIL EROSION HAZARD                                   STATE OF CALIFORNIA 

RM-87 (4/84)           BOARD OF FORESTRY 
     

Napa County Soils  MAP UNIT SOIL SERIES NAME 
  100-101 Aiken Loam 2-30% 
    
    
   FACTOR RATING BY AREA 

I.     SOIL FACTORS       
    A.  SOIL TEXTURE FINE MEDIUM COURSE    
        1.  Detachability Low Moderate High    
                            Rating 1-9 10-18 19-30 14     
        2.  Permeability Slow Moderate Rapid    

Rating 5-4 3-2 1 3   
       
    B.     DEPTH TO RESTRICTIVE LAYER OR BEDROCK    
 Shallow Moderate Deep    
 1”- 19” 20” -39” 40”- 60” (+)    

Rating 15-9 8-4 3-1 2   
       

C.     PERCENT SURFACE COURSE FRAGMENTS GREATER THAN 2MM IN SIZE     
INCLUDING ROCKS OR STONES 

   
 Low Moderate High    
 (-) 10-39% 40-70% 71-100%    

Rating 10-6 5-3 2-1 8   
       

II.    SLOPE FACTOR       
Slope 5-15% 16-30% 31-40% 41-50% 51-70% 71-80% +    

Rating 1-3 4-6 7-10 11-15 16-25 26-35 5   
       

III.   PROTECTIVE VEGETATIVE COVER REMAINING AFTER DISTURBANCE    
 Low Moderate High    

Percent 0-40% 41-80% 81-100%    
Rating 15-8 7-4 3-1 15   

       
IV.  TWO-YEAR, ONE – HOUR RAINFALL INTENSITY (Hundredths Inch)    
 Low Moderate High Extreme    

Inches (-) 30-39 40-59 60-69 70-80 (+)    
Rating 1-3 4-7 8-11 12-15 11   

       
  TOTAL SUM OF FACTORS 58   
       
 EROSION HAZARD RATING    
 <50 50-65 66-75 >75    

 LOW  
(L) 

MODERATE 
(M) 

HIGH 
(H) 

EXTREME 
(E) 

   

 THE DETERMINATION IS M   
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  Jasud Estate 

 
 
Introduction 
 
 
This report is intended to outline and explain in detail the practices 
proposed for the new vineyard development project located at the Jasud 
Estate property. This report will include a listing of pest and disease issues 
that are anticipated and corrective measures that are proposed that will be 
in keeping with a low input, highly environmentally sensitized nature that 
recognizes the fragile interface between the surrounding forest ecosystem 
and the vineyard.  
 

1. Farming approaches to pest management and overall philosophy 
2. Accountability and follow through 
3. Disease management 

a. Primary diseases and their management 
b. Secondary diseases and their management 

4. Insect, mite and other invertebrate pest management 
5. Weed management 
6. Vertebrate pest management 
7. Proposed methodology to mitigate off target contamination 
8. Regulatory materials use and reporting 

 
Farming approaches to pest management and overall philosophy 
 
The Mody family, who are the property owners of the Jasud Estate 
development project, have long held the belief that the introduction of a 
monoculture into an ecosystem is a complex process that requires a 
systems approach to minimize the impacts of disease and pest 
management on the surrounding ecosystem. Practices will be employed 
that rely on integrated pest practice management techniques and the use 
of the least environmentally impactful materials for management of 
diseases and pests as a last resort. Working with well known vineyard and 
winery enterprises that have been recognized nationally for sustainable 
philosophies and practices, there is the strong desire to continue to farm 
sustainably and build on the experience and knowledge of the past to 
maintain and steward the land contained within this new project for many 
years into the future. The use of non chemical and minimalist chemical 
practices has been and will continue to be the first line of defense against 
pests and diseases in this development project.  
 In addition this project aims to be Demeter Certified Biodynamic, this 
is a farming philosophy that envisions the farm as a self-contained and 
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self-sustaining organism. Biodynamic agriculture is a method of organic 
farming that treats farms as unified and individual organisms, emphasizing 
balancing the holistic development and interrelationship of the soil, plants 
and animals as a self-nourishing system without external inputs insofar as 
this is possible given the loss of nutrients due to the export of food/grapes. 
As in other forms of organic agriculture, artificial fertilizers and toxic 
pesticides and herbicides are strictly avoided. Regarded by some as the 
first modern ecological farming system and one of the most sustainable, 
biodynamic farming has much in common with other organic approaches, 
such as emphasizing the use of manures and composts and excluding of 
the use of artificial chemicals on soil and plants. Methods unique to the 
biodynamic approach include the use of fermented herbal and mineral 
preparations as compost additives and field sprays and the use of an 
astronomical sowing and planting calendar. Biodynamics originated out of 
the work of Rudolf Steiner, the founder of anthroposophy. This approach 
has worked well in many previous projects and is likely to have a high 
degree of success in the proposed project as well.  
 
 
 
 
 
 
Accountability and follow through 
 
The anticipated pest and disease issues are identified below and the 
accompanying narrative outlining the approaches to combat these is, to 
the best of our knowledge, the modus operandi that is intended to go 
forward. These are sustainable practices that are quite acceptable in Napa 
County for sustainable farms and have been techniques employed 
successfully by many operations over many years. There may be 
unforeseen circumstances that require more intervention. This may require 
the use of techniques and/or materials that are not listed in this report. 
Should the situation arise where a more intrusive technique or material is 
required, all other avenues for a non chemical approach will be exhausted 
first. Whenever a chemical is required for application it will always be 
chosen on the same protocol used in the past, namely the use of the least 
toxic material(s) to people and the environment and at the lowest rate 
possible, applied strategically to minimize drift and eliminate any non 
targeted contamination.  
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Whenever an unanticipated change occurs, the proper inputs of a pest 
control advisor (PCA) or other qualified expert will be sought to help 
mitigate the problem with the least impact.   
 
There is a strong interest in maintaining awareness of new and innovative 
techniques that may either improve upon current practices or introduce 
new ones. This approach will be continued and when a better sustainable 
practice is discovered it will be extensively explored and employed 
whenever it is deemed to be feasible.  
 
 
 
 
1. Primary disease problems and their management 

1.1. Powdery mildew: this is ubiquitous fungal disease that attacks the 
fruit, leaves and shoots of grapevines and will render the fruit 
unusable for quality wine production. The development of the 
disease will be monitored using the powdery mildew index (PMI) to 
limit the number of applications required for control. Control will be 
limited to the use of sulfur (dust and wet able) and OMRI (Organic 
Materials Review Institute)  certified spray materials including oil 
(JMS®) and competitor fungal preparations (Sonata® or Serenade® 
Kaligreen®) as well as milk whey whenever possible.  

  
1.2. Vine decline: It is anticipated that the control of vine decline 

diseases including eutypa, mild esca, and botrytodiplodia will be 
necessary. These wound diseases can mostly be avoided by 
pruning prior to February 1st or as late as possible. When late 
pruning is not practical, a boric acid solution per NOP (National 
Organic Program) regulation will be used to paint on to the pruning 
wounds as a protectant.  Additionally, exclusion of the mild esca 
type diseases will be practiced.   

 
1.3. Grapevine virus diseases. Some viral diseases are quite 

devastating to grapevine health and production. To avoid the 
necessity of replanting due to the inadvertent introduction of 
infected plant materials, only certified plant materials will be 
accepted for planting after they have been retested for the 
presence of the known viral diseases. This includes but is not 
limited to leafroll associated virus, fanleaf virus and its associated 
strains, severe strains of Rupestris stem pitting, corky bark, 
grapevine virus, and fleck.  
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2. Secondary disease problems and their management 
1.1. Phomopsis: This disease attacks the growing shoots and can 

cause damage during periods of high rainfall and optimum 
temperatures in the spring. It is usually of minor importance 
because of its relatively low level of occurrence. When the 
conditions are optimal for its development, an OMRI certified 
materials will be used for control. 

1.2. Crown gall is a bacterial disease that can be serious when it is 
introduced on infected planting stock. Materials will be tested prior 
to planting and visually evaluated for the presence of galls on the 
stock. Should crown gall develop, the galls will be removed. 

1.3. O root fungus: This fungus infects a wide host range of plants 
including forest species. There is no known effective cure other than 
to remove tree and shrub roots thoroughly from the previous site at 
the time of conversion and burning these materials. This will be the 
approach for this development. If and when infected vines are 
discovered, they will be removed.  

ak 

3. Insect and mite and other invertebrate pest problems and their 
management 
1.1. Willamette mite: The best prevention for mite outbreaks is the 

reduction of dust from traffic passing by the vineyard and within the 
vineyard. The use of permanent covercrops in the swards between 
the vine rows is the first line of defense and this is the practice that 
will be employed. Also the surrounding avenues will be covered with 
an OMRI approved dust control agent. Traffic will be slowed by the 
use of signage and when necessary speed bumps. The release of 
predatory mites has  also been shown to be effective. If and when 
mites are present this technique will be used first. If the populations 
increase beyond an economic threshold and if further treatment is 
required, the use of an environmentally safe miticide such as an 
OMRI approved JMS oil. 

1.2.  Grape leafhopper: Natural predation will be relied upon for the 
populations that do appear and damage to the foliage will be 
tolerated up to a moderate level. Yellow sticky tape will be applied 
underneath vines in the spring and if needed, the release of a 
predator (lacewings, ladybird beetles) will be tried.   

 
4. Weed management: there are many species of weeds that will be 

present in this project and will compete effectively for water and 
nutrients with the developing vineyard. As such they will have to be 
controlled. The primary defense will be to plant the cover crops 
necessary to control and prevent erosion (these are anticipated to be 
annual grasses such as Zorro fescue and brome grasses) into the 
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swards between the rows as competition with the weeds. Flaming will 
be used between the vines within the rows to control annual and 
perennial broadleaf and grass weeds as well as plantings of allysum, 
strawberry clover and native grasses. No pre emergent herbicides are 
planned for use during the development of the vineyard. 

 
5. Vertebrate pest management: since this site is proximal to a forest, 

some impact from wildlife including deer, rodents, rabbits and possibly 
wild turkey and/or bear on the developing and production vineyard is 
anticipated. The primary line of defense is exclusion with the use of 
peripheral fencing around the property. This is the current methodology 
for the existing sustainable vineyards and is quite effective. There is no 
anticipated use of depredation, poisons, or other lethal measures to 
reduce the possible economic impact from vertebrates. Also, owl 
houses may be employed if rodents become a problem.  

 
Proposed methods to reduce off target contamination 
Following are mitigation measures to reduce to a very low order of 
magnitude the possibility of non targeted contamination of pesticides listed 
in the pest control measures outlined above. 
 

a) There will be no permanent storage of fertilization and pesticide 
materials on this site.  

b) Application equipment will be washed  in an area away from runoff 
hazards, using containment systems and controls where appropriate 

c) All  County, State and Federal procedures and laws for movement of 
materials to and from the site will be adhered to . 

d) Only OMRI certified materials will be used  
e) All local noise ordinances will be respected and unnecessary noise 

will be minimized whenever possible. 
f) All non-biodegradable wastes and residual materials will be handled 

according to local, Federal and State regulations and transported 
offsite in closed containers. 

g) All vineyard prunings (and other vine biomass) will be chopped or 
chipped in the vineyard and retained in the swards between the vine 
rows, or chopped and used as mulch immediately adjacent to the 
vineyard. We do not intend to burn annual vine prunings. If, for 
reasons of proper sanitation and disease control, burning of vine 
parts is required, they will be done so according to county and state 
regulations. 

 
Regulatory Materials Use and Reporting 
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All registered materials will be purchased, transported, applied and 
disposed off as described by the requirements of local, State and Federal 
Regulatory Agencies. In addition, all reporting will be performed as 
required by those same agencies. The full set of regulations is available at 
the California Department of Pesticide Regulation website 
(www.cdpr.ca.gov ). Labels of registered products are available at the 
CDMS website (http://www.cdms.net/LabelsMsds/LMDefault.aspx?t= ), 
while a record for all reportable applied materials and further information is 
available at the Napa County Agricultural Commissioners Office 
(http://www.co.napa.ca.us/GOV/Departments/DeptDefault.asp?DID=26400 
). 
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939 ELLIS STREET 
SAN FRANCISCO, CALIFORNIA  94109 
(415) 749-4600 
Fax # (415) 928-0338 
24-Hour Burn Status Recording (800) 792-0787 

 
REGULATION 5 
OPEN BURNING 

 

NOTIFICATION FORM “A”
 

ALLOWABLE FIRES (EXCEPT VINEYARD OR ORCHARD AND HAZARD REDUCTION) 
 

Please Print Legibly BURNER INFORMATION  

Name of Responsible Person Setting the Fire:  Ketan Mody 
Address:  2087 Diamond Mountain Road Tel:  (707)  331-2586 
City:  Calistoga, CA  Zip:  94515 

 
 

BURN SITE INFORMATION 

Location:  Hwy 128 and Diamond Mtn. Rd. 
City:  Calistoga   County:  Napa 
Material to be burned:  Vegetation 
Quantity:         (100) Tons or (     ) Yds3    

Planned Burn Date(s):  To be determined 
 

ALLOWABLE FIRES (Check only one) 
 401.1  Disease and Pest 1, 4  401.8 Flood Debris 1  401.12 Forest Management 1
 401.2 Crop Replacement 1  401.9 Irrigation Ditches 1  401.14 Contraband 1
 401.4 Double Cropping Stubble 1  401.10 Flood Control 1  401.16 Filmmaking 1, 3

 401.7 Fire Training 1, 2  401.11 Range Management 1  401.17 Public Exhibition 1, 3

   
 
1 The person setting the fire must make written, electronic, or FAX notification to the District prior to burning.  If written notification is 

submitted by mail, the document must be postmarked at least 5 calendar days prior to burning.  For Filmmaking and Public Exhibition fires, the 
person must make notification on the day of each burn prior to ignition.  

2 Where a structure(s) will be burned for fire training purposes, separate notification must also be made to the District pursuant to Regulation 11, 
Rule 2, Section 401:  Asbestos Demolition and Renovation Reporting (see Regulation 11-2 for reporting requirements). 

 
3 Written Air Pollution Control Officer (APCO) approval of a petition must be granted prior to burning for filmmaking and public exhibition (see 

Regulation 5, Section 409 for burn petition requirements). 
 
4 The District will accept “Application for Permit for Agriculture Fire for Disease and Pest Prevention” forms as burn notifications. 
 

Fires must be set or allowed by the public fire official, agricultural commissioner, or other public official having jurisdiction.  

Compliance with Regulation 5 does not relieve the applicant of the responsibility to know and comply with any other applicable rule, 

regulation, or law governing the use of fire. 
 

BURN AUTHORIZATION (if required by local fire agency) 

Authorizing Public Official:         Tel: (     )        

Title:         Date Authorized:        

Authorizing Agency:        
 

By submitting this notification, I understand and acknowledge the applicable restrictions set forth for an agricultural fire as defined in 
BAAQMD Regulation 5-201, “Agricultural Fire,” and for the non-agricultural fires found in Regulation 5-401.   
Name:        Date:       

SEE BACK OF FORM FOR INSTRUCTIONS AND EMERGENCY WAIVER 
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Emergency Waivers (Only authorizing agencies can complete this section to grant an emergency waiver for the sections listed below.)  

 401.1 Disease and Pest  401.10 Flood Control  
Public Safety considerations requiring the use of summary action resulting in a waiver from any portion of Section 5-111 will be certified as necessary and 
submitted in a written report to the APCO within 10 calendar days following completion of burning by the following official pursuant to the provisions of Section 
5-404: 
 
Authorizing Public Official:         Tel: (     )        

Authorizing Agency:         Date:        
 

 
INSTRUCTIONS 

 
1. Clearly print the requested information on the notification form.  Please provide complete and accurate data. 
2. Obtain written burn authorization, if required by local fire agency with jurisdiction.  Check with your local fire agency. 
3. Prior to burning, send the completed notification form to the District via FAX or by mail.  Send only one notification per 

burn season, unless additional material is added to quantity listed on front side of form. 
 

• FAX this form to the District at (415) 928-0338. 
 

• MAILED notification forms must be postmarked at least 5 days before burning. 
 

1. On the planned burn date, call the 24-Hour Burn Day Status Recording at (800) 792-0787 to determine if it is a Burn Day.  
Fires are only allowed on permissive burn days as determined by the District. 
 
 
This notification form is not an application for a permit.  The District does not require a permit in order to burn.  
You are required to notify the District prior to burning by submitting this form.  You will not receive a response. 
 
 

You cannot burn residential or “backyard” waste, garden trimmings, leaves, landscape (tree branches, plants, and grass) debris 
and cuttings. 
 
Remember:  It is the responsibility of the person who conducts an allowable burn to know and satisfy all of the following 
additional conditions: 
 

• Burn Day Status – Fires are only allowed on permissive burn days, as determined by the District. 
 

• Burn Hour Restrictions – Do not burn before 10:00 a.m.  In the afternoon, fires cannot be ignited and material cannot be 
added to fires after two hours before sunset.  

 
• Smoke Production – piled material must be managed to ensure that burning the material does not produce smoke after 

sunset any day. 
 

• Fuel Conditions – The material to be burned must be dried for at least 60 days and be reasonably free of dirt and soil. 
 

• Pile Size Limits – the base area of each pile must not exceed 25 square yards and the pile height must be at least two-
thirds of the average width of the pile.  

 
• Wind Conditions – Fires cannot be ignited and material cannot be added to fires when the wind velocity is less than 5 

miles/hour or when the wind direction at the burn site is such that the direction of smoke drift is toward a populated area. 
 
 

For Vineyard or Orchard Pruning and Attrition fires, see Form “B.”  For Hazard Reduction fires, see Form “C.” 

http://www.baaqmd.gov/publications/forms/enf/frm_enf_priornotific_a.doc
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Appendix U  
 

Analysis of Timberland Conversion impacts on 
 

a. Habitat loss 
b. Habitat fragmentation 
c. Streamside impacts 
d. Timber production and 
e. Economics of Napa County.  
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Analysis of Timberland Conversion impacts  

The conversion of native vegetation to an agricultural crop has the potential for significant impacts on  
a. Habitat loss 
b. Habitat fragmentation 
c. Streamside impacts 
d. Timber production and 
e. Economics 

Each of these impacts are addressed below as they relate to non threatened, endangered or listed species.  Impacts to 
these species can be found in the Biological report, Appendix F page 6.  Other potential impacts related to sediment 
transport, watershed production and aesthetics have been addressed elsewhere in this document, see Appendix index c.  
Implementation of this project as proposed will reduce these potential impacts to a level of insignificance.  

 
Project Description and Setting, See the THP Appendix D page 4.64 

Project Description and Environmental Setting 
The project encompasses 16.5 acres, See Erosion Control Plan Appendix C page 3.1.  The THP is approximately 14 
(13.7) acres, composed of a timberland conversion application for 13.5 acres and selection silviculture for .2 acres.  The 
remaining 1.5 acres is composed of grass/brush/orchard.  An additional 1.3 acres is composed of existing roads that will be 
treated for erosion control, see the Erosion Control Plan, Appendix C page 3.1.  The 14 acre timber harvest is part of the 
larger 16.5 acre project.  (note:  The selection timber harvest is composed of 8 individual trees scattered around the 
perimeter of the project area and are not part of the Erosion Control Plan).   

 
 

 

ECP THP EIR
Acres Acres Acres

THP *14.6 ≈ 15  15 +/-
Timberland Conversion 13.5
Selection (8 Trees) 0.2
Non Timberland 1.5 1.5
Road Mitigation 1.3 1.3 1.3
Logging area only *13.7 ≈ 14
Total project 16.3 16.5 16.5

Net vineyard 11.7 11.7 11.7
*rounded up acres

The land owner proposes to develop a vineyard that is certified Biodynamic.  This certification would be done by Demeter 
USA, " the worlds only certifier of biodynamic farms and products.  Biodynamic agriculture goes beyond organic, 
envisioning the farm as a self-contained and self-sustaining organism.”  See the website at http://demeter-usa.org/ .  The 
project will be a dry farmed, hand farmed, non tilled biodynamic vineyard.  See the Sustainable Pest Management Plan 
Appendix S page 19.  The self sustaining approach to farming on this project, i.e. dry farming, hand farming and non tilled 
farming practices will reduce impacts the overall project will have on the environment.  
 
The project is located along the main ridge separating Sonoma and Napa Counties.  Assessor parcel number 020-300-005 
contains 38 acres, located at 2087 Diamond Mountain road, Calistoga CA.  Elevations range from 1600 to 1800 feet above 
sea level.  Slopes on the project site range from 0 to 30 percent.  Some small areas within the individual blocks are up to 
34%.  The gentle ridge top area is composed of gentle east facing slopes.  The site is composed of a Douglas-fir Forest 
with scattered Redwood, oaks and an old orchard.    
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The property is located in the 8,560 acre Simmons Canyon watershed (Calwater 2206.500102) and contains two Class III 
watercourses and a spring.  The project has been set back from these watercourses.  This watercourse protection zone has 
been increased to 35’ on each side of the drainage, no activity will take place within these setbacks. In areas where the 
watercourse meets county definitions the setbacks have been increased to 85’ or more, See the ECP Appendix C page 3..  
The spring is in an old orchard and has been used for the orchard, a previous residence and out buildings for several 
generations.  The project has been set back from the spring and wet area 50’.  Since the vineyard will be dry farmed, long 
term water usage is expected to be +/- 4 AF per year. 
 
An Erosion Control Plan (File #P10-00309-ECPA) has been designed for the project area, by a Licensed Civil Engineer 
(Napa Valley Vineyard Engineering).  The Napa County Resource Conservation District has determined “RCD finds the 
referenced Plan technically adequate for erosion and sediment control.”  See Appendix Y page 25.   The ECP proposes a 
permanent cover crop, hand farming and a non tilled vineyard.  Erosion control measures include, grassy waterways, rock 
stabilization, straw waddles, rock slope protection, diversion ditches, drop inlets, waterbars, permanent cover crops, T 
spreaders and detention ponds. 
 
Napa County conservation regulations 48 and 50 (c) have been meet by implementation of the ECP.   
• Con reg 48 states “Proposed developments shall implement project-specific sediment and erosion control measures 

(e.g., erosion control plans and/or stormwater pollution prevention plans) that maintain pre-development sediment 
erosion conditions or at minimum comply with state water quality pollution control…”    

• Con reg 50 “The County shall require discretionary projects to meet performance standards designed to ensure peak 
runoff in 2-, 10-, 50-, and 100-year events following development is not greater than predevelopment conditions." 

As a result of implementation of the Erosion Control Plan, post project sediment erosion conditions and peak hydrological 
runoff are projected to be below pre project conditions.  See the hydrological reports Appendix H, I J and K. 
 
The project area is accessed from Diamond Mountain Road off of Hwy 29 in the Napa Valley.  The town of Calistoga is 2 
miles north of the project area.   
 
Soils within the property and the project area are classified by the USDA Soil Conservation Service’s, Napa County Soil 
Survey, As SCS 100 & 102, Aiken Loam, with an erosion hazard rating of moderate.  Given the existing slopes, the soils 
within the project site are more properly classified as SCS 101, Aiken Loam, 9 to 30%.  The mean annual precipitation is 30 
to 50 inches, and the mean annual temperature is 54° to 55° F. Summers are warm and dry while winters are cool and 
moist. The frost-free season is 200 to 250 days. See the soils report. See Appendix O page15. 
 
Sensitive habitats as defined by State and or Federal agencies are those habitats that support special status species, 
provide important habitat values for wildlife, represent areas of unusual or regionally restricted habitat types, and/or provide 
high biological diversity.  No plant or animal communities within the project area are considered threatened or endangered 
as per the CNDDB.  See Biological Report Appendix F page 6. 
 
Plant species of concern also include those listed as List 1B by the California Native Plant Society.  A search of CNPS and 
onsite review by the botanist within the floristic survey which was conducted in spring and summer of 2010, did not find any 
species of concern.  As seen in the floristic surveys and the habitat evaluation, there are no species of concern within the 
project boundary.  See Biological Report Appendix F page 6. 
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The forest is generally healthy.  No Pitch Canker has been found on conifers and no sudden Oak Death Syndrome has 
been noted on the hardwoods.  Timber volumes on the adjacent areas are estimated to average 20 MBF per acre.  The 
quality of the timberland is moderate over the potion of the project area that constitutes conifer conversion.  The conifer site 
index averages a site III.   
 
An Archaeological survey was performed by Tom Origer and Associates.  See Appendix L page 12. 
 
The geologic report, performed by Gilpin Geosciences Inc, concludes “Based on our research and review of the site 
conditions, the proposed vineyard development appears feasible from the standpoint of an engineering geological 
evaluation. We did not observe any evidence of global slope instability such as landslides or areas of pervasive soil creep. 
We observed favorable slope stability and drainage conditions with low slope inclinations, combined with strong to very 
strong andesitic lava underlying the site.”  See Appendix G page 7 
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Property boundary 

 
Surrounding Land Uses: 

The photo above shows the property ownership of 38 acres.  The project, 16.5 acres, is part of this ownership.  See the 
THP map, Appendix A page 1.2. 
   
North:  The area north of the proposed vineyard blocks is composed of Douglas-fir and Redwood forest.  There are 4 
residents on the adjacent properties.  The nearest one being approximately 225’.  Due to all of the residences being 
below the project and the density of the existing vegetation the proposed project is not visible from any of the 
residences.   
West:  The area west of the proposed project is composed of existing vineyards that are the same as the proposed 
project.  There is one single residence west of the existing vineyard.  
South:  The area is primarily composed of the same Douglas fir and Redwood forest as the proposed project property. 
There is one residence approximately 800 feet south of the property.  Due to topography and forest density the project 
is not visible from the neighboring residence. 
East:  The area is primarily composed of the same Douglas fir and Redwood forest as the proposed project property.  
There is one residence approximately 800 feet east of the property.  Due to topography and forest density the project is 
not visible from the neighboring residence. 
 

Proximity to residences, communities, towns: The project is located in a rural part of Napa County.  The nearest 
neighbors residences lie 225 feet to the north of the project.  Other residence exist as noted above.  Due to topography and 
forest density only one of these residences will have a view of the project area.  This one residence is adjacent to an 
existing vineyard.  The city of Calistoga lies 2 miles North of the project. 
 
Adjacent ownership (public, private, industrial, etc.): The surrounding properties are private ownership.  There are no 
industrial ownerships nor public ownerships.  Agriculture is practiced in the form of vineyards in the general area. 
  
Parkland, open space, etc.: There are no public open spaces in the area.     
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How does the proposed use fit the neighboring landscape? The surrounding area is a mosaic of agriculture, forest and 
brush.  Past fires in the areas have added to the mosaic by creating open areas and brush fields.  Open areas that are not 
suitable to agriculture are used for grazing.  Open areas suitable to intensive agriculture have been planted to vineyard.   
See the aerial photo above for detail.  The proposed conversion and planting to vineyard will be consistent with other land 
uses in the area. 

 
a. Habitat Loss 

The proposed project will convert approx 14 acres of timberland to vineyard.  The project area will be fenced around its 
perimeter, see the ECP, Appendix C page 3.1  The Class III watercourses will not be disturbed and will be protected by a 
water and lake protection zone.  These WLPZ areas meet and or exceed the required setbacks of the forest practice rules 
and Napa County. 
 
“Deer fencing is proposed around the perimeter of the vineyard blocks (See Plate IV of Appendix F page 6.40). The 
proposed Deer fencing will surround the grassland area, drainages, and avoided wetland area.  Deer fencing will restrict 
large and medium size mammals from entering the vineyard and habitats, wetland, and drainages within the fenced area. 
This will not significantly disrupt wildlife movement as wildlife can move around the property. Gates are proposed to allow 
large mammals to exit the fenced area if they should become trapped within the fenced area.” See the Biological report, 
Appendix F page 6.27 for a more detailed discussion. 
 
Small animals, birds and rodents will not be significantly impacted by the vineyard conversion.  They are be able to move 
freely through the proposed deer fencing and future vineyard.  Additionally the vineyard also proposes a cover crop.  This 
vegetation in conjunction with the leaf cover of the grapes, drip irrigation and fruit will provide more suitable habitat for small 
animals and birds than existed previously.  This new habitat is beneficial for small animals, birds and rodents in several 
ways, by lowering vegetation to the ground and making it more accessible, by providing younger more tender vegetation, by 
providing more grasses and a wider distribution of seeds and by providing grapes as a fruit that was not present previously.   
 
See the Biological report Appendix F page 6.33, “There were no unique, or sensitive habitats identified within the proposed 
footprint or project. No vernal pools, wetlands, or jurisdictional tributaries to Waters of the US were present or associated 
directly with the project footprint.”   
 
Water availability for wildlife is presently supplied by the Class III watercourses which flow through and outside of the 
project boundary.  Water is also available in and around the spring and wet area adjacent to this project and in the pond on 
the neighbors property. 
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Conservation regulations >30% slopes. 
Napa County conservation regulations presently limit development within the county to slopes less than 30%.  Review of 
Napa County GIS data for the Kortum Canyon watershed (Kortum Canyon is a sub watershed of Simmons Canyon 
Watershed) shows the following information. 
 

Kortum Canyon Watershed Acres Percent
Existing Agriculture 439 24%
Proposed project 14 1%
Slope greater than 30%, undevelopable* 994 54%
Remaining potentialy developable 405 22%
Total Acreage 1852 100%
*number from Napa County GIS  

 
The proposed project represents 1% of the total watershed.  This additional habitat loss within the watershed is not 
significant.  24% of the watershed is presently used in some form of agriculture, primarily vineyards.  See aerial photo 
below.  The addition of the proposed project would increase this to 25%.  Napa County conservation regulations presently 
exclude development on 54% of the watershed (information from Kelli Felker 8-19-11).  This area is comprised of stream 
setbacks, slopes over 30% and other limitations contained in the conservation regulations.  This 54% does not include 
acreage limited by biological species, botanical species (i.e. listed species) and or archaeological sites.  It can be assumed 
that an additional 2 to 6 % would fall into this category.  (The Northern Spotted Owl alone, located in this watershed, has 
significant limitation on at least 1% to 4% of the total watershed.)  This means that approximately 60% of the watershed is 
not available for further development.  The additional loss of the proposed project forest habitat is not significant.  No 
additional mitigation is necessary to protect habitat within the watershed. 

 

 

Kortum Canyon 
Watershed Boundary 

Existing agriculture, 
primarily vineyards

Project location 

The red lines represent assessor property lines. 
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Property limitations. 
The balance of the project property 54% is undevelopable due to Napa County conservation regulations and state and 
federal regulations.  See chart below.  Due to these limitations, over half of the property can not be used for future 
development.  This area contains high quality forest and wet area habitat for wildlife.   

 

Acres Percent Developable Undevelopable
Propsed Vineyard 15.0 39% 15.0 acres
Slopes over 30% 16.5 43% 16.5 acres
Wet area & orchard 4.0 11% 4.0 acres
Future House site 1.0 3% 1.0 acres
Existing structures and roads 1.5 4% 1.5 acres
Total 38.0 100% 46% 54%  

 
 

b. Habitat Fragmentation:  The area has been impacted in the past century by several factors. 
o Fire:  In the past large fires that were annually lit by Native Americans kept the valley and surrounding hills open with 

grasses and younger seral stages of vegetation.  With the reduction in Native American occupation of the area these 
fires have been eliminated.  The removal of these fires has allowed native vegetation to develop and significantly 
increase on the site.  Some fires have burned through the area as recently as 60 to 100 years ago.  These fires burned 
much hotter than those set by Native Americans and had a much more significant impact on the intensity of the burn 
and impacts to wildlife.  Due to modern fire suppression efforts and the reduction in the use of fire within the landscape, 
fuel levels, vegetation density and vegetation age classes have increased significantly.  This increase has allowed 
wildlife associated with this type of vegetation to increase.  Wildlife associated with open areas of grass and brush 
have diminished in population.         

 
As vegetation levels have increased vegetation age and structure has also increased.  This has allowed oak woodland 
and conifer forests to develop from grasslands and brush lands of the past.   The fragmentation of habitat as a result of 
recent historical fires suppression is being reduced as the developing forest is becoming more connected, and with 
wider diversity, over time.    

 
o Agriculture:  The primary use of the valley during the late 1800 and early 1900 was for the use of farming mainly in the 

form of grazing.  Some of the more open areas with gentle topography were planted to orchard, hay and pasture, 
particularly during the first part of the last century.  As Napa County and the bay area counties have become more 
populated toward the middle of the last century more pressure was placed on the valley with increases in rural 
residential use and farming.  The increasing demand for premium quality grapes has significantly increased the amount 
of vineyards within the valley.  The increases in these types of intensive agricultural practices has overpowered land 
values to the point that much of the grazing practices of the last century have come to a close.  Less grazing takes 
place within the grasslands of the valley and more intensive agricultural activities are now the norm.  The loss of this 
grazing pressure has allowed some open areas to become revegetated and resume the cycle of plant succession.  As 
a result many of the open areas surrounding the valley are revegetating to brush and then forest.  This plant 
succession has had impacts on plant and animal species associated with the open grasslands of the past.  This type of 
habitat improvement has been increasing since the middle of the last century, while the management of fewer 
agricultural lands has become much more intensive.  See the assessment of vegetative changes below.  These 
intensive agricultural practices are now regulated by Napa County and other state and federal agencies.  Present 
management practices are significantly better at reducing sediment and storm water run off than existed during the last 
century.   
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o Rural residences:  As pressure on land use increased due to the increase in the population centers of the Bay area, so 

have land values.  This increase in land values has reduced grazing as mentioned above.  Although these land values 
have increased in Napa County, they have been less than those found within the heavily populated areas of the Bay 
area.  As a result more and more people have moved to get out of the big city and live in areas more rural and less 
expensive. This increased pressure in the residential aspects of the area has had an impact on the fragmentation of 
wildlife habitat.  Homes, driveways, gardens, fencing, noise, waterlines, power lines, septic tanks and traffic have all 
increased to the deterrent of wildlife.  As this pressure increased, parcel sizes have decreased, allowing more and 
more residences to be built on the landscape.  The overall impact of the increased infrastructure associated with these 
rural residences has been to increase the fragmentation of the native wildlife habitat.  This impact continues today.  As 
the Bay area continues to increase in affluence, we will see an increase in demand, and values, associated with a fixed 
land resource.  Although this type of fragmentation will continue, county, state and federal regulations are reducing the 
impact of habitat fragmentation by regulating future development. 

 
o Commercial timberland use:  The preservationist and antagonistic attitudes of the general public toward commercial 

timber harvest has significantly reduced the use of this land management tool in Napa County.  The increase in land 
values and lack of increase in timber values has also reduce the application of timber harvests as a land management 
tool.  The use of  properly applied silvicultural practices can increase the mosaic of vegetation associated within a 
watershed, thereby increasing the diversity and availability of wildlife habitat.  Commercial timber harvesting, however,  
is not expected to be economically viable in the present or near future in Napa County or the State of California. 
 

o  Vegetation changes from 1958 to 2005 (57 years of development):   
To quantify some of the changes that have taken place in the watershed, aerial photos were reviewed for 1958 and 
2005.  Although somewhat arbitrary the Kortum Canyon watershed was used in this analysis.  Changes during the last 
49 years were noted.  The 1958 photos are poor quality, as such they are not able to show the details of the different 
types of vegetation.  Agriculture is defined as grazing, orchards and vineyards.  Forest is defined as canopy cover and 
includes conifer and oak woodland.  Agricultural activities are discernable, buildings and vegetation density are hard to 
compare.  The 2007 photo is better quality, but limited in comparison with the 1958 photo.  Typing of the two photos 
was limited to agricultural verses brush and forest.  It should be noted that these are very broad definitions and open to 
personal interpretation of the aerial photos examined.  The trend, although general, can be seen.  See photos below. 
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Vegetation analysis of Kortum Canyon, 1958 - 2007 
Green = Forest, Yellow = Agriculture 
All other areas are considered Brush Area. 
 

Vegetation 1958 2007 Change Percent
Color Acres Acres Acres Change
Yellow Agriculture 275 452         177         10%
Green Forest 691 915         224         12%

No color Brush 886 485         (401)        -22%
Total 1,852         1,852       
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Interpretation 

Vegetation 1958 2007 Change Percent
Color Acres Acres Acres Change
Yellow Agriculture 275 452         177         10%
Green Forest 691 915         224         12%

No color Brush 886 485         (401)        -22%
Total 1,852         1,852        

For the area reviewed, agricultural activities increased 10%, this was primarily due to vineyard development and a 
reduction in grazing.  The  forest component of the watershed increase by 12 percent.   The brush component was 
reduced by 22%.  This decrease in brush is attributed to plant succession as vegetation matured over the landscape as 
a result of fire suppression.   
The intensity level of the agriculture practiced today is much greater than that found during the middle of the last 
century.  Modern vineyard management practices are more intensive than the grazing of animals practiced 60 years 
ago.  However the present awareness of and attention paid to sediment control is much greater due to increased land 
values, education and permit processes.  The erosion control measures used early in the last century were lacking.  
Today’s modern erosion control measures and best management practices are a significant improvement over 
sediment losses that were acceptable 60 years ago. 
 
The improvement in forest canopy is the result of natural plant succession and the increase in fire suppression efforts 
of the past 100 years.   The following general assumptions can be applied to the assessment area. 

1. Generally speaking agricultural acreages are similar to those of 50 years ago. 
2. Agriculture is more intensively managed today. 
3. Erosion control practices are significantly improved over 50 years ago. 
4. Brush and Forest vegetation are more developed than 50 years ago due to fire suppression and plant 

succession. 
5. Although not visible in the aerial photos reviewed, more rural residential housing exists in the rural forested 

areas of the watershed. 
6. Sediment transport due to poor management practices has been reduced due to increased awareness of the 

landowner and regulatory agencies. 
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c. Streamside Impacts 

Watercourses and wet areas associated with the project area are protected by a Water and Lake Protection Zone 
(WLPZ).  The existing watercourses adjacent to the project area include two Class III’s.  The northern watercourse 
meets the county definition and has protection zones of 85’  The easterly Class II has a 35’ WLPZ and exceeds the 
Forest Practice Rules.  The wet area in the old existing orchard has a set back of 50’.  These protection zones meet 
and or exceed the requirements of the forest practice rules and Napa County ordinances.   
 
All of these WLPZ’s are equipment exclusion areas.  No equipment will operate within the zones and no trees or 
vegetation will be disturbed.  The vegetation retention within these zones will trap and stabilize sediment transport that 
could leave the project area.  It should be pointed out that the project area is covered by an Erosion Control Plan (see 
Appendix C page 3 designed by a registered Civil Engineer and meets Napa County Resource Conservation 
Standards.  No sediment will impact the watercourses.  See the Hydrological analysis Appendix H, I, J and K. 
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d. Timber Production  

The FRAP report “Land Base of California Forests”, lists Napa County as having 22,000 acres of Commercial Conifer 
Timberland.  (http://frap.cdf.ca.gov/projects/forest_extent/forest_extent.pdf)  Conifer Timberland is defined as growing 
more than 20 sq. ft. per acre per year.  This 22,000 acres is a small portion of Napa County as a whole.  Other areas of 
the county which may have forest land with commercial conifer growth, contains small and scattered areas that were 
not included in the designation of Commercial Conifer Timberland.  The project area falls in one of these areas and is 
not within the commercial forest land base of California.  Since the forest portion (15 acres) of the project area is so 
small and removes a small amount of volume and is not within the commercial forest land base of California, no 
significant impact can be expected on the timber resources of the state. 

 

Listed as Broadleaf 
Private 

Project Location 

The 2003 Forest and Range Report show the following as representing California’s Timberland. 
Page 59, Figure 26. Approximate distribution of timberlands* and FIA resource areas 

 

 

Project Location 

* administratively available for timber management and growth potential 
exceeds 20 cubic feet per acre per year 
Source: FRAP, 2002d 

 
 
Timber Resource Statistics of the Sacramento Resource Area http://www.fs.fed.us/pnw/pubs/pnw_rb220.pdf  
Napa County has 482 thousand acres of which 22 thousand are classified as commercial timberland.  The timberland 
base represents 4.5% of the counties land base.  Timber volume on this land base is composed of 52 MCF (Million 
Cubic Feet) of softwood and 28 MCF of hardwood.   Due to the small size of the timberland removed (15 acres), the 
small area of timberland in Napa County and the fact that the project area is not within this timberland base, no impact 
can be expected to the state timberland base and its productivity. 
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Timber Values 
The California State Board of Equalization lists the volume and value of timber harvested during the last decade for 
Napa County.  This information is shown below. (http://www.boe.ca.gov/proptaxes/timbertax.htm), California timber 
statistics by county. 

 

year Net MBF % of volume for 
the entire state

Dollar Value of 
timber harvested

% of volume for 
the entire state

1999 1318 0.06% 354,825$                 0.05%
2000 649 0.03% 273,099$                 0.03%
2001 490 0.03% 141,519$                 0.02%
2002 441 0.03% 131,897$                 0.02%
2003 373 0.02% 108,170$                 0.02%
2004 97 0.01% 27,075$                   0.01%
2005 1100 0.07% 414,539$                 0.08%
2006 82 0.01% 26,717$                   0.01%
2007 126 0.01% 16,650$                   0.00%
2008 0 0.00% 14,121$                   0.00%
2009 0 0.00% -$                         0.00%
2010 0 0.00% -$                         0.00%

Annual 
Average 390 0.02% 125,718$                 0.02%

Napa County BOE Yield Tax Information

 
 

Year MBF Harvested
1978 1,817
1979 572
1980 0
1981 248
1982 0
1983 238
1984 223
1985 2,232
1986 0
1987 739
1988 1,802
1989 1,902
1990 256
1991 185
1992 593
1993 0
1994 335
1995 890
1996 1,803
1997 771
1998 860
1999 1,318
2000 649
2001 490
2002 441
2003 373
2004 97
2005 1,100
2006 82
2007 126
2008 0
2009 0
2010 0

Napa County Annual Timb
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Volume Harvest by year

0

500

1,000

1,500

2,000

2,500

197
8

198
1

198
4

198
7

199
0

199
3

199
6

199
9

200
2

200
5

200
8

Year

M
B

F 
H

ar
ve

st
ed

Volume

  
 
The project encompasses 16.5 acres.  The timberland conversion application comprises approximately 14 acres.  An 
additional .2 acres will be selectively logged.  The remaining 1.5 acres is composed of grass/brush/orchard.  An 
additional 1.3 acres is composed of existing roads that will be treated for erosion control, see the Erosion Control Plan, 
Appendix C page 3.1.   
 
The projected harvest from this 14 acres is estimated at 280 mbf gross.  This timber harvest is primarily composed of 
Douglas-fir.  The present estimated values by the Board of Equalization for Douglas-fir standing tree value is $110 mbf.  
This will amount to a gross value of $30,800.  This figure does not represent the costs of logging, trucking or the cost of 
permit preparations.   Due to the economics of this small amount of volume all trees will be milled onsite, some of the 
lumber will be used by the landowner and some lumber sold.  Some of the smaller logs, cull material and tops will be 
used for firewood and or piled and burned. 
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Growth 
There are no figures available for actual growth in Napa County.  Growth in this area can be assumed to be at most 3% 
and possibly as low as 2%.  If we consider these trees occupy approximately 14 acres and use an annual growth of 3.0 
percent, the volume per acre growth is 420 bd. ft. per acre per year.   
 
Assuming a potential grape harvest of 3 tons per acre and 11.7 acres of vineyard, the potential annual yield would be 
35 tons.  The potential dollar return to the local economy from the proposed vineyard will far exceed (over 15 thousand 
times) any return from the growth of trees.   
 

Grapes Timber
Annual Growth (tons per acre) 3 0
Unit Value ($) 3,000$              110$                 
Acrea

.420

ge (Net) 11.7 15
Total Value 105,300$          693$                 
Percent increas compared to present use. 15195% 100%

Comparisons of dollar values in annual growth of Grapes vs. Timber.

 
 

Due to the small amount of timber resource harvested annually in Napa County and the small amount expected from 
this project, no impact can be expected to the state timber harvest volumes and the economic values to Napa County 
or the State of California due to the loss of timberland. 
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Timberland management potential 
Land values in the county are some of the highest in the State.  These values are high for several reasons.  The close 
proximity to the high population densities of the bay area, the adjacent Napa Valley & high priced vineyard land and the 
rural hillsides of a mild Mediterranean climate.  The timberland value of property purchased in Napa County is not 
recognized nor is it considered in property appraisal values.  These high land values cannot be supported by timber 
production.  Due to these high values landowners do not recognize any economic incentive to manage the timberland 
base of their property.   
 
The potential timber value on the property is significantly less and overshadowed by the high land values and aesthetic 
values attributed to the forest environment.  Harvesting in these high priced areas significantly reduces the overall land 
value attributed to aesthetics by much more than the value realized from the timber harvest.  
 
By using the legal system and government regulation, neighboring property owners and local environmental groups 
have also brought tremendous pressures on timberland owners to preserve forest habitat and not utilize the economic 
value of timber products.   
 
The ability to harvest timberland in Napa County is no longer economically feasible.  Although harvesting will take place 
on a small scale, Napa County does not have an economically viable commercial timberland base. 
 
Future Timber Growth within the County 
The reoccurrence of past fires on the landscape of Napa county can be seen throughout the area.  These past fires 
maintained a younger vegetation compatible with this reoccurrence.  As such the larger forest tree species were not 
able to flourish and actually declined as a percentage of vegetation type.  Since the middle of the last century fire has 
been noticeably absent from the environment.  This has allowed numerous vegetation types to mature and maintain a 
larger component of mature forest tree species.  Overall this has had a significant impact on the percentage increase of 
commercial forest tree species in the vegetation types of the County.  Also, the lack of cattle and sheep grazing during 
the past ½ century has had a significant impact on the grazing lands of the county.  Many of the previously grazed 
areas are reestablishing themselves with brush and conifer species.  Although no one has performed a detailed 
analysis of these vegetative changes, it can be assumed (and is seen in the aerial photography analyzed by this 
project) that the forest component of these vegetation types is increasing significantly. 
 
 

e. Economic  
Employment Opportunity:  The impact on increased employment due to the management intensity of vineyards is 
significant.  Review of the estimate of vineyard growth vs. timber growth as shown in the chart above shows an 
increase in potential cash flow of over 15 thousand percent.  The ability to harvest timber from this location is such that 
harvesting would be expected to take place once every 20 to 30 years and might employ 3 individuals for 2 weeks, 
compared to the vineyard maintenance and grape harvest taking place every year employing  2 to 3 individuals for the 
entire season. 
 
The county tax base is also significantly increased due to the increase in the value of the agricultural product and land 
values.   
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Summary: 

• The forest component of the project (15 acres) represents 1% of the total watershed.  Approximately 60% of the 
total watershed is undevelopable due to local, state and federal regulations concerning wet area, watercourses, 
archaeological sites and slopes over 30%.  In addition the balance of the property ownership or approximately 20 
acres will not be developed due to these regulations.  This equates to 54% of the 38 acre parcel as being 
undevelopable.  The loss of habitat is minimal and does not need mitigation. 

• Habitat fragmentation is not a significant issue in the area.  Due to fire control over the past century vegetation 
density and ages have increased significantly in the watershed.  The forest component of the watershed has 
increase 12 percent in the last 50 years even with an increase in intensive agriculture.  Fencing is proposed 
around the vineyard block.  The forested area around the vineyard blocks will continue to be available for wildlife 
use.   

• The loss of commercial timber land is minimal if not negligible since it is not part of the commercial timberland base 
of the state.  Due to the small acreage represented by this project, no significant impact to the production of 
commercial timber value or future commercial timber resources will occur.   

• Streamside impacts have been considered.  Protection zones equal to or greater than required by local and state 
agencies have been included in the THP and ECP.  Streams will not be impacted by installation of the project. 

• The land values of the county will continue to increase with this type of intensive agricultural practice.  The 
increases in jobs and the local economy is significant.  The revenue and job potential is several thousand times 
higher with the installation of the proposed vineyard than commercial timberland.   

• The forested areas found in the surrounding area is increasing over time due to plant succession and the lack of 
fire on the landscape 

 
Considering all of the above, the project as proposed will have a less than significant impact 
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Napa, CA    JOHN TUTEUR, ASSESSOR ParcelQuest

 Co / APN 
(View Detail) Owner Name Situs Address 

NAP
020-100-004-000 LIEBELT HELMUT J & ANNA 1964 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9638
NAP
020-100-005-000 LIEBELT HELMUT J & ANNA

NAP
020-100-007-000 SABINI MEREDITH 1999 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9636
NAP
020-100-010-000 RYGE MICHAEL D & LINDALOU

NAP
020-100-011-000

CALOYANNIDIS GEORGE &
TITTEL CHRISTINE

2202 DIAMOND MOUNTAIN RD
CALISTOGA CA 94515-9637

NAP
020-100-012-000

CONSTANT FREDERIC W &
MARY FAIRBANKS

2111 DIAMOND MOUNTAIN RD
CALISTOGA CA 94515-9676

NAP
020-100-013-000 RYGE MICHAEL D & LINDALOU

NAP
020-100-014-000

PIERCE ROBERT R & JACALYN
H

1755 DIAMOND MOUNTAIN RD
CALISTOGA CA 94515-9672

NAP
020-100-015-000 DELERM OLIVER

NAP
020-100-017-000

MUELLER FRANCIS L &
ANGELA F

1515 DIAMOND MOUNTAIN RD
CALISTOGA CA 94515-9654

NAP
020-100-018-000

HARRIS MATTHEW D &
CHRISTINA A

1511 DIAMOND MOUNTAIN RD
CALISTOGA CA 94515-9654

NAP
020-100-019-000 KENNEY WILLIAM E & JULIE T

NAP
020-100-023-000 SUGIHARTO SUBAGIO

NAP
020-100-024-000 MONTALBANO DENNIS 1700 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9639
NAP
020-100-025-000 LIEBELT HELMUT J & ANNA 1900 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9638
NAP
020-100-026-000

KLOPKA MICHAEL & SUSAN
BATES

2110 DIAMOND MOUNTAIN RD
CALISTOGA CA 94515-9601

NAP
020-100-027-000 SCHWACHTER JOSEPH A 2101 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9676
NAP
020-100-028-000 SCHWACHTER JOSEPH A 2091 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9636

select: all  none

 **The information provided here is deemed reliable, but is not guaranteed. © 2011 www.parcelquest.com
(888) 217-8999

ParcelQuest http://www.parcelquest.com/PQWeb/StdList.aspx?s=427552&mach=1,&...

1 of 1 8/17/2011 10:46 PM

Page 22.2 Appendix V, APN Documentation

Scott R. Butler
Line

Scott R. Butler
Line

Scott R. Butler
Line

Scott R. Butler
Line

Scott R. Butler
Line

Scott R. Butler
Line

Scott R. Butler
Line



Page 22.3 Appendix V, APN Documentation

Scott R. Butler
Rectangle

Scott R. Butler
Rectangle

Scott R. Butler
Rectangle

Scott R. Butler
Line

Scott R. Butler
Line

Scott R. Butler
Line

Scott R. Butler
Line

Scott R. Butler
Oval

Scott R. Butler
Oval



  
Napa, CA    JOHN TUTEUR, ASSESSOR ParcelQuest

 Co / APN 
(View Detail) Owner Name Situs Address 

NAP
020-300-005-000 JASUD ESTATE LLC 2087 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9636
NAP
020-300-006-000 EBINER PAUL A & DORIS L 2221 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9637
NAP
020-300-009-000 EBINER PAUL A & DORIS L 7451 DIAMOND MOUNTAIN RD

CALISTOGA CA
NAP
020-300-012-000 HENRIET DOUGLAS G

NAP
020-300-013-000 CALIFORNIA STATE OF

NAP
020-300-014-000

SCHRAMSBERG VINEYARDS
CO

1400 SCHRAMSBERG RD
CALISTOGA CA 94515-9622

NAP
020-300-015-000

SCHRAMSBERG VINEYARDS
CO

NAP
020-300-016-000 CALIFORNIA STATE OF

NAP
020-300-017-000 CALIFORNIA STATE OF

NAP
020-300-018-000 CALIFORNIA STATE OF

NAP
020-300-019-000

BACKUS REGINALD A &
BARBARA

3321 N ST HELENA HWY SAINT
HELENA CA 94574-9660

NAP
020-300-021-000 BERNEKING HARVEY V

NAP
020-300-022-000 CALIFORNIA STATE OF

NAP
020-300-032-000 CALIFORNIA STATE OF

NAP
020-300-035-000

BEHRENS LES & DRINKWARD
LISA

4078 SPRING MOUNTAIN RD SAINT
HELENA CA 94574-9773

NAP
020-300-036-000 MINOR RICHARD P 4024 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773
NAP
020-300-042-000 CALIFORNIA STATE OF

NAP
020-300-043-000 CROWLEY JOAN M 4054 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773
NAP
020-300-044-000 CROWLEY JOAN M 4046 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773
NAP
020-300-045-000 SHERWIN STEVE & LINDA 4060 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773

ParcelQuest http://www.parcelquest.com/PQWeb/StdList.aspx?s=427552&mach=1,&...

1 of 3 8/17/2011 11:01 PM
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NAP
020-300-046-000 REEVES PATRICK L

NAP
020-300-047-000

BARNETT FIONA
HUTCHINSON

4070 SPRING MOUNTAIN RD SAINT
HELENA CA 94574-9773

NAP
020-300-048-000 MARVIN ATCHLEY F 4018 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773
NAP
020-300-049-000

ESSER-MATZNETTER
BARBARA

4040 SPRING MOUNTAIN RD SAINT
HELENA CA 94574-9773

NAP
020-300-050-000 MINOR RICHARD P

NAP
020-300-051-000 PRIDE STEVEN 4026 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773
NAP
020-300-053-000 CALIFORNIA STATE OF

NAP
020-300-058-000

WAGNER CHARLES F &
MICHELLE M

4080 SPRING MOUNTAIN RD SAINT
HELENA CA 94574-9773

NAP
020-300-059-000 POPKO RICHARD & BEVERLY 4034 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773
NAP
020-300-060-000 FISH FORD R & LETICIA M 4036 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773
NAP
020-300-061-000

DORAN RICHARD T &
HARRIETTA A

4038 SPRING MOUNTAIN RD SAINT
HELENA CA 94574-9773

NAP
020-300-062-000 COUNTY LINE VINEYARD LLC

NAP
020-300-063-000 STEFFENS JOHN L 4032 SPRING MOUNTAIN RD SAINT

HELENA CA 94574-9773
NAP
020-300-066-000 THOMPSON PETER 1769 DIAMOND MOUNTAIN RD

CALISTOGA CA 94515-9672
NAP
020-300-068-000

HUGHES LEO JAMES &
CYNTHIA J

1777 DIAMOND MOUNTAIN RD
CALISTOGA CA 94515-9672

NAP
020-300-070-000

DELIMUR CHARLES E C &
GRETCHEN BOND

1771 SO FORK DIAMOND MOUNTAIN
RD CALISTOGA CA

NAP
020-300-071-000

CHECOV MARTIN S & BAUSE
TIMOTHY J

2031 DIAMOND MOUNTAIN RD
CALISTOGA CA 94515-9636

NAP
020-300-072-000

MXB FAMILY LIMITED
PARTNERSHIP

3305 N ST HELENA HWY CALISTOGA
CA

NAP
020-300-073-000 STONY HILL VINEYARD

NAP
020-300-074-000 STONY HILL VINEYARDS

NAP
020-300-081-000 MINTZ FREDRIC 1799 SO FORK DIAMOND MOUNTAIN

RD CALISTOGA CA
NAP
020-300-082-000 NASH CREEK VINEYARDS INC 1787 SO FORK DIAMOND MOUNTAIN

RD CALISTOGA CA
NAP
020-300-083-000

SAVE THE REDWOODS
LEAGUE

NAP
020-300-084-000 COOKS FLAT ASSOCIATES

ParcelQuest http://www.parcelquest.com/PQWeb/StdList.aspx?s=427552&mach=1,&...

2 of 3 8/17/2011 11:01 PM

Page 22.5 Appendix V, APN Documentation

Scott R. Butler
Line

Scott R. Butler
Line



 
 
Looking west into old orchard from proposed project area.  Adjacent neighboring vineyard in back 
ground. 
 

 
 
Looking north west into old orchard from proposed project area.  Adjacent neighboring vineyard in back 
ground. 
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Kjeldsen Biological Consulting  - 7 - 

 
Figure 5.  Agricultural grasslands with orchard and conifer woodlands in the background. 

 
Figure 6.  Spring that will be avoided. 
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Kjeldsen Biological Consulting  - 6 - 

 
Figure 3.  Interfacing oak and conifer woodlands in the background that are part of the THP/TCP 
(Block K) and ruderal habitat associated with the old orchard in the foreground. 

 
Figure 4.  Mixed Oak woodland in Block E (Quercus kelloggii Woodland Alliance) 
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Kjeldsen Biological Consulting  - 5 - 

 
Figure 1.  View of typical conifer (Douglas-fir-Tan Oak) habitat associated with the THP/TCP 
illustrating the seral age classes present and successional oak understory development in the 
absence of a fire regime. 

 
Figure 2.  Oak woodlands on the project site (Block A).  
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Scott R. Butler
Text Box
Receipt for fruit treesadded to the existingorchard, 1908.



Scott R. Butler
Text Box
Back of previous photos



Scott R. Butler
Text Box
Existing orchard and vineyard, 1908

Scott R. Butler
Text Box
Looking west to neighborsexisting vineyard, 1908 



Scott R. Butler
Text Box
Back of photo from previous page.



Meredith Sabini  Letter, emails and Response 
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~ d o t t  Butler  
Ontario, OR 

25 Aug 2 0 1 1  

  ear' M r .  Butler:  

I have received 1 e t t e r . i n d i c a t i n g  t h g t  t h e r e  is' a 
* 
proposed timber harves t  on t he  property immediately adjacent 

t o  my home a t  1 9 9 9  Diamond Mountain Road, Calistoga. I am the  

adjacent  neighbor probably most d i r e c t l y  af;ected hy both t he  

proposed timber harves t  and- the  vineyard p ro j ec t  planned f o r  
a 

2087 Diamond Mountain. I do ob jec t  t o  both t he  t er harves king 

and t o  t he  proposed vineyard. Th.e primary i s sues  are:  

1) The gravel  d r ive  t h a t  my property shares with 2087 was b u i l t  
more than 100 years  ago f o r  horse and buggy t r a f f i c .  Though it 

.a 
has been regravel ledband widened t o g a  very minor extent ,  2 t  i s  
i n  no,way adequate t o  beak the constant  heavy truck t r a f f i c  t h a t  
w i l l  be involved i n  e i t h e r  the  s h o r t . o r  long term. The roadbed . 
is  too narrow f o r  l a r g e  vehic les  and the re  a r e  no guardra i l s  t o  
prevent vehic les  whose tires go over t he  edge-,from f a l l i n g  i n t o  
t he  canyon. In  places t,he edge is s teep  and precipi tous.  Damage 

- t o  t he  roadbed could make ent ry  t o  my property impossible. 

2 )  The water t a b l e  i s  l i k e l y  fo be reduced by t he  watering t h a t  
w i L l  be necessary i n  t he  f i r s t . y e a r s  of es tab l i sh ing  a vineyard, 
even i f  it is  eventual ly dry farmed. 

. 3 )  T h e  noise from constant- t ruck t r a f f i c  on t h e  shareh driveway, 
which passes within a few f e e t  of my home, w i l l  s e r ious ly  
diminish t he  "reasonable enjoymen<" of t he  place,  t o  which 
homeowners a r e  l ega l l y  e n t i t l e d -  

-*-' . , 
. ,  2 '- + . 

Yours t r u l y ,  

, - . .. . 
1670 University ~ G n u e ,  Berkeley, ~alifornia.c)4703 . 5 10-849-85 1 1 
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Environmental Resource Management 
Scott R. Butler, RPF #1851 
889 Hwy 20-26 
Ontario, Oregon 97914 
       Office: (707) 468-8466     Fax: (707) 220-0111 
       email:  scott.butler@sbcglobal.net 

 
 
Meredith Sabini, Ph.D. 
1670 University Avenue 
Berkeley, CA 94703 
 
Dear Meredith 
Thank you for your letter dated 8-25-2011.  This letter is in response to your questions.  I enjoyed talking with 
you last week.  Don’t hesitate to call again if I can be of further assistance. 
 
Your question: 
1) The gravel drive that my property shares with 2087 was built more than 100 years ago for horse and buggy traffic.  

Though it has been regravelled and widened to a very minor extent, it is in no way adequate to bear the constant 
heavy truck traffic that will be involved in either the short or long term.  The roadbed is too narrow for large 
vehicles and there are no guardrails to prevent vehicles whose tires go over the edge from falling into the canyon.  
In places the edge is steep and precipitous.  Damage to the roadbed could make entry to my property impossible. 

 
Response: 
Due to the landowners sensitivity to the driveway and the county road in general, the project does not 
proposed to use logging trucks.  All logs will be milled on the property.  This lumber will be used onsite and or 
shipped out using pickups and trailers.  The use of large trucks in not needed.   
 
The fruit from the vineyard will also be removed using smaller trucks and not large vehicles that could have 
significant problems negotiating the narrow roads and damaging the existing pavement. 
 
2) The water table is likely to be reduced by the watering that will be necessary in the first years of establishing a 

vineyard, even if it is eventually dry farmed. 
 
Response: 
The project has been thoroughly reviewed by O’Conner Environmental Inc.  a hydrological and geological 
company that reviews these types of projects.  The existing forest actually uses much more water through 
evapotranspiration than the proposed vineyard.  The project will actually increase ground water reserves by 
not having so much vegetation using the ground water.  In addition the erosion control plan proposes 4 small 
detention ponds to allow increased water percolation back into the ground water and to capture potential 
sediment runoff.   
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Napa County has some new regulations that require us to “implement project-specific sediment and erosion 
control measures (e.g., erosion control plans and/or stormwater pollution prevention plans) that maintain pre-
development sediment erosion conditions…” (Con Reg 48) and  “The County shall require discretionary 
projects to meet performance standards designed to ensure peak runoff in 2-, 10-, 50-, and 100-year events 
following development is not greater than predevelopment conditions." (Con Reg 50) 
 
The Erosion control plan designed for this project meets these new regulations, there will be no downstream 
impacts due to sediment or storm flow runoff. 
 
3) The noise from constant- truck traffic on the shared driveway, which passes within a few feet of my home, will 

seriously diminish the "reasonable enjoyment" of the place, to which homeowners are legally entitled. 
 
Response: 
Ketan is aware of the need to respect his neighbors.  Understanding the needs of neighbors is the primary 
reason the letter was sent out on the 19th of last month.  As explained in response #1 above the project will not 
be using large truck for the removal of logs, lumber or grapes.   
 
Sincerely,  

 
Scott R. Butler RPF #1851 
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Martin Checov  Letters emails and Response 

Page 24.5 Appendix X



From: Checov, Martin (MChecov@OMM.com)
To: scott.butler@sbcglobal.net;
Date: Mon, September 19, 2011 3:57:15 PM
Cc: tbause@aol.com;
Subject: Re: Jasud Estate LLC Timber Plan

I will dig out a copy.  Thanks for the notice info.  I will ask around regarding the tree ordinance, but you
might want to do the same.

On Sep 19, 2011, at 2:48 PM, Scott R. Butler wrote:

Martin, 
Where can I get a copy of a map that would show the Post Office tree?  

I will make an attempt to remember to notice you on the public hearings.  To make certain, do the following. 
CDF will notice you when I submit the THP, probably within the next month or so.  The project will then
have a timber harvest plan number.  Notify CDF of your interest in the plan, referencing the THP number. 
You can email them at santarosareviewteam@fire.ca.gov.   Since CDF is the lead agency they will be in
charge of the project with Napa County second.  There will not be public hearing with Napa County.  Napa
County controls all aspects of the required Erosion Control Plan, (ECP # P10-00309)  You may contact them
at any time (Kelli Felker, KELLI.FELKER@countyofnapa.org).

Don't know about a county ordinance on felling trees on a ridge line?  As for visibility, since the surrounding
area of the proposed project contains a dense high forest canopy, the project is not expected to be visible
from other locations in the Napa Valley, ie, the valley floor or opposite ridge line. 

Hope this answers your questions, don't forget to let me know about a map?
Thanks, Scott

Scott R. Butler
Environmental Resource Management 
889 Hwy 20-26, Ontario, OR 97914
(707) 468-8466, fax (707) 220-0111

From: "Checov, Martin" <MChecov@OMM.com>
To: "scott.butler@sbcglobal.net" <scott.butler@sbcglobal.net>
Cc: Timothy Bause <tbause@aol.com>
Sent: Mon, September 19, 2011 12:43:34 PM
Subject: Jasud Estate LLC Timber Plan

Scott:
 
Thank you for the update.
 
I look forward to seeing the reports when they are ready; please also include us on any public notices of
hearings before the CDF or County. 
 
The Post Office Tree is on the subject property.  It shows up on a number of maps.

Print http://us.mg201.mail.yahoo.com/dc/launch?.partner=sbc&.gx=0&.rand=1f...

1 of 4 9/20/2011 6:50 AM
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From: Scott R. Butler (scott.butler@sbcglobal.net)
To: MChecov@OMM.com;
Date: Mon, September 19, 2011 3:48:28 PM
Cc: ketanmody@mac.com;
Subject: Re: Jasud Estate LLC Timber Plan

Martin,
Where can I get a copy of a map that would show the Post Office tree? 

I will make an attempt to remember to notice you on the public hearings.  To make
certain, do the following.  CDF will notice you when I submit the THP, probably within
the next month or so.  The project will then have a timber harvest plan number.  Notify
CDF of your interest in the plan, referencing the THP number.  You can email them at
santarosareviewteam@fire.ca.gov.   Since CDF is the lead agency they will be in charge of
the project with Napa County second.  There will not be public hearing with Napa
County.  Napa County controls all aspects of the required Erosion Control Plan, (ECP #
P10-00309)  You may contact them at any time (Kelli Felker,
KELLI.FELKER@countyofnapa.org).

Don't know about a county ordinance on felling trees on a ridge line?  As for visibility,
since the surrounding area of the proposed project contains a dense high forest canopy,
the project is not expected to be visible from other locations in the Napa Valley, ie, the
valley floor or opposite ridge line.

Hope this answers your questions, don't forget to let me know about a map?
Thanks, Scott

Scott R. Butler
Environmental Resource Management
889 Hwy 20-26, Ontario, OR 97914
(707) 468-8466, fax (707) 220-0111

From: "Checov, Martin" <MChecov@OMM.com>
To: "scott.butler@sbcglobal.net" <scott.butler@sbcglobal.net>
Cc: Timothy Bause <tbause@aol.com>
Sent: Mon, September 19, 2011 12:43:34 PM
Subject: Jasud Estate LLC Timber Plan

Scott:
 
Thank you for the update.
 
I look forward to seeing the reports when they are ready; please also include us on any public notices of
hearings before the CDF or County. 
 
The Post Office Tree is on the subject property.  It shows up on a number of maps.
 
An additional question occurred to me:  Is there still a county ordinance governing the felling of trees on a
ridgeline visible from a County Road and, if so, what is your plan for addressing it?

Print http://us.mg201.mail.yahoo.com/dc/launch?.partner=sbc&.gx=0&.rand=1f...

1 of 4 9/19/2011 3:48 PM
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thanks,
Martin
 
 
 
 
From: Scott R. Butler [mailto:scott.butler@sbcglobal.net]
Sent: Tuesday, September 06, 2011 5:53 PM
To: Checov, Martin
Cc: Ketan Mody
Subject: Re: Jasud Estate LLC Timber Plan
 
Martin, thanks for your email.  See my attached response.
Scott R. Butler
 
Scott R. Butler
Environmental Resource Management
889 Hwy 20-26, Ontario, OR 97914
(707) 468-8466, fax (707) 220-0111
 
 

From: "Checov, Martin" <MChecov@OMM.com>
To: "scott.butler@sbcglobal.net" <scott.butler@sbcglobal.net>
Cc: "santarosapublicomment@fire.ca.gov" <santarosapublicomment@fire.ca.gov>; Tim Bause <tbause@aol.com>
Sent: Mon, September 5, 2011 11:17:58 AM
Subject: Jasud Estate LLC Timber Plan

Mr. Butler:
 
Thank you for your August 19, 2011 letter regarding the proposed Timber Harvest Plan for the property
immediately adjacent to ours (we reside at 2031 Diamond Mtn. Rd.).  Before receiving your letter, we had
heard nothing of our neighbor’s intentions directly from them, so I am responding to your invitation to confer
with you in your capacity as their forestry consultant.  While we would of course welcome hearing further
from our neighbors regarding this important matter because of its direct and immediate impact on our
property, I would appreciate your assistance in providing me and my spouse, Timothy J. Bause, the joint
tenant of our property, with answers to certain preliminary questions that have occurred to us based on the
rather limited information contained in your transmittal.  Once we have the information requested, we will be
in a better position to evaluate the environmental and other impact of the project, and provide the public
comment invited in your letter.
 

1.             Once approved, what is the anticipated schedule for work on the property?

 

2.             Has Lead Agency status for the project been assumed by the California Department of Forestry, and is
the County involved in the project in any capacity?

 

3.             Has a separate plan for vineyard development (as opposed to timber harvesting) been prepared and

Print http://us.mg201.mail.yahoo.com/dc/launch?.partner=sbc&.gx=0&.rand=1f...

2 of 4 9/19/2011 3:48 PM
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submitted to any agency?

 

4.             I have a recollection of timber harvesting permits having been issued in the immediate area some years
ago, and restrictions imposed affecting our property.  (i) Are there any such restrictions in existence with
respect to the subject property?  (ii) If so, how are they being addressed?

 

5.             I recall that there was some less-than-maximum grade land on the old Farnsworth property in the area
of their pool, but the land along our property line is sloped—steeply in parts.  (i) Is the entirety of the
particular plot being developed exempt from the Napa County hillside ordinance restrictions?  (ii) If not, what
limitations and mitigation efforts are being considered by the developers to comply with the hillside
ordinance?

 

6.             Will a full EIR be prepared?  If not, what was the argument presented to the agencies having
jurisdiction that none was required?

 

7.             Has the customary biosurvey been performed?  I ask because when we investigated plans for possible
planting on our property a number of years ago (and abandoned them primarily because of anticipated
environmental investigation and probable remediation and/or mitigation costs), we were informed that this
area had been designated as a confirmed spotted owl habitat (within one mile of a known nest).  I had
assumed that the subject property likewise falls within that geographical designation, but understand that the
owner/developer believes that the subject property, unlike ours, it outside the habitat, despite its proximity. 
Has that conclusion been documented and approved by agencies having jurisdiction?  In general, what review
has been conducted of the application to the project of the Endangered Species Act and any state regulations
applicable to the project, and how has the habitat designation been dealt with?

 

8.             Because of climatic conditions, and seasonally heavy rain, we are particularly concerned that
adequate measures—if any are possible—would be taken to ensure the stability of the hillside once it is
denuded of the boreal forest cover.  We have experienced as much as 70 inches of annual rainfall in this
location and, as you must have learned, the Wallis vineyard improvements caused a massive landslide and
infrastructure damage several years ago—and they were made on a less sloped parcel.  (i) We would like to
know what preparations are being made to guard against erosion and other downstream injury or destruction
during the harvesting and clearing process, while vineyard installation is under way, and during vineyard
operation.  (ii) When adverse events occurred, I noted that Mr. Wallis’ considerable personal wealth ensured
that he was in a position to remedy the damage promptly; what resources will be available (other than
insurance) to protect the natural habitat and down-gradient property interests in this instance?  (iii) Has
consideration been given to scaling the vineyard development area back from our property line so as to
eliminate the risk that run-off, mud- and rock-slides, and other foreseeable ramifications of de-stabilization of
the hillside soils will not be confined to the subject property?

 

9.             Will there be any effect on the utilities easements, and other access rights benefiting our property,
running through the area?  I refer to the PG&E/AT&T aerial line easement, as well as the long-standing

Print http://us.mg201.mail.yahoo.com/dc/launch?.partner=sbc&.gx=0&.rand=1f...
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ground placement of cable television cable tracing a similar route.

 

10.          Will the construction or operation project require intrusion of any kind onto our property at any time? 

 

11.          What efforts are being made to identify and preserve the historic “post office tree” on the border of
our properties (used, we were told, by the United States Post Office as the mail drop for our property, and
possibly others, prior to the construction of the South Fork of Diamond Mtn. Rd.)?

 

We look forward to receiving your responses with regard to the above points.

 

Thank you,

Martin S. Checov 

 

 

 

 

 
 

Print http://us.mg201.mail.yahoo.com/dc/launch?.partner=sbc&.gx=0&.rand=1f...
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From: Checov, Martin (MChecov@OMM.com)
To: scott.butler@sbcglobal.net;
Date: Mon, September 5, 2011 11:35:16 AM
Cc: santarosapubliccomment@fire.ca.gov; tbause@aol.com;
Subject: Jasud Estate Timber Harvesting and Vineyard Development Plan

Mr. Butler:

 

Thank you for your August 19, 2011 letter regarding the proposed Timber Harvest Plan
for the property immediately adjacent to ours (we reside at 2031 Diamond Mtn. Rd.). 
We had not heard of our neighbor’s intentions directly from them, so I am responding
to your invitation to confer with you in your capacity as their forestry consultant.  While
we would of course welcome hearing directly from our neighbors regarding this
important matter because of its immediate impact on our property, I would appreciate
your assistance in providing me and my spouse, Timothy J. Bause, the joint tenant of
our property, with answers to certain preliminary questions that have occurred to us
based on the rather limited information contained in your transmittal.

 

1.             Once approved, what is the anticipated schedule for work on the property?

2.             Has Lead Agency status for the project been assumed by the California
Department of Forestry, and is the County involved in the project in any capacity?

3.             Has a separate plan for vineyard development (as opposed to timber
harvesting) been prepared and submitted to any agency?

4.             I have a recollection of timber harvesting permits having been issued in the
immediate area some years ago, and restrictions imposed affecting our property.  (i)
Are there any such restrictions in existence with respect to the subject property?  (ii) If
so, how are they being addressed?

5.             I recall that there was some less-than-maximum grade land on the old
Farnsworth property in the area of their pool, but the land along our property line is
sloped—steeply in parts.  (i) Is the entirety of the particular plot being developed
exempt from the Napa County hillside ordinance restrictions?  (ii) If not, what
limitations and mitigation efforts are being considered by the developers to comply with
the hillside ordinance?

Print http://us.mg201.mail.yahoo.com/dc/launch?.partner=sbc&.gx=0&.rand=1f...
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6.             Will a full EIR be prepared?  If not, what was the argument presented to the
agencies having jurisdiction that none was required?

7.             Has the customary biosurvey been performed?  I ask because when we
investigated plans for possible planting on our property a number of years ago (and
abandoned them primarily because of anticipated environmental investigation and
probable remediation costs), we were informed that this area had been designated as a
confirmed spotted owl habitat (within one mile of a known nest).  I had assumed that
the subject property likewise falls within that geographical designation, but understand
that the owner/developer believes that the subject property, unlike ours, it outside the
habitat, despite its proximity.  Has that conclusion been documented and approved by
agencies having jurisdiction?  In general, what review has been conducted of the
application to the project of the Endangered Species Act and any state regulations
applicable to the project, and how has the habitat designation been dealt with?

8.             Because of climatic conditions, and seasonally heavy rain, we are particularly
concerned that adequate measures—if any are possible—would be taken to ensure the
stability of the hillside once it is denuded of the boreal forest cover.  We have
experienced as much as 70 inches of annual rainfall and, as you must have learned, the
Wallis vineyard improvements several years ago caused a massive landslide and
infrastructure damage—and they were made on a much flatter parcel.  (i) We would like
to know what preparations are being made to guard against erosion and other
downstream injury or destruction during the harvesting and clearing process, while
vineyard installation is under way, and during vineyard operation.  (ii) When adverse
events occurred, I noted that Mr. Wallis’ considerable wealth enabled him to remedy the
damage promptly; what resources will be available (other than insurance) to protect the
natural habitat and down-gradient property interests in this instance?  (iii) Has
consideration been given to scaling the vineyard development area back from our
property line so as to reduce the risk that run-off, mud- and rock-slides, and other
ramifications of de-stabilized hillside soils will not be confined to the subject property?

9.             Will there be any effect on the utilities easements, and other access rights
benefiting our property, running through the area?  I refer to the PG&E/AT&T line
easement, as well as the long-standing ground placement of cable television cable along
a similar route.

10.          Will the construction or operation project require intrusion onto our property
at any time? 

11.          What efforts are being made to identify and preserve the historic “post office
tree” on the border of our properties (used, we were told, by the United States Post

Print http://us.mg201.mail.yahoo.com/dc/launch?.partner=sbc&.gx=0&.rand=1f...
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Office as the mail drop for our property, and possibly others, prior to the construction of
the South Fork of Diamond Mtn. Rd.)?

We look forward to receiving your responses with regard to the above points.

Thank you.

Martin S. Checov

2031 Diamond Mountain Road

Calistoga, CA  94515

 

 

 

 

 

Print http://us.mg201.mail.yahoo.com/dc/launch?.partner=sbc&.gx=0&.rand=1f...
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Dear Martin:  I appreciate your response and have tried to answer your questions from your email dated 9-5-11.   
Please call if you have any further questions.   I have copied Mr. Ketan Mody with this response to your email.  You 
may contact him directly, his phone number is 707-331-2586.  
 
Martin wrote 
Mr. Butler:
Thank you for your August 19, 2011 letter regarding the proposed Timber Harvest Plan for the property immediately 
adjacent to ours (we reside at 2031 Diamond Mtn. Rd.).  We had not heard of our neighbor’s intentions directly from 
them, so I am responding to your invitation to confer with you in your capacity as their forestry consultant.  While we 
would of course welcome hearing directly from our neighbors regarding this important matter because of its 
immediate impact on our property, I would appreciate your assistance in providing me and my spouse, Timothy J. 
Bause, the joint tenant of our property, with answers to certain preliminary questions that have occurred to us 
based on the rather limited information contained in your transmittal. 
  
1.             Once approved, what is the anticipated schedule for work on the property? 
 
Scott Butler response: 
Once the permit is approved we expect the bulk of the project to be completed with a year.  Work is primarily limited 
to late spring, summer and early fall.   
 
2.             Has Lead Agency status for the project been assumed by the California Department of Forestry, and is 
the County involved in the project in any capacity? 
 
Scott Butler response: 
Yes, Cal Fire is the lead agency.  Napa County is involved with the approval of the erosion control plan.    
 
3.             Has a separate plan for vineyard development (as opposed to timber harvesting) been prepared and 
submitted to any agency? 
 
Scott Butler response: 
Yes, this involves the erosion control plan, which basically matches the timber harvest plan.   
 
4.             I have a recollection of timber harvesting permits having been issued in the immediate area some years 
ago, and restrictions imposed affecting our property.  (i) Are there any such restrictions in existence with respect to 
the subject property?  (ii) If so, how are they being addressed? 
 
Scott Butler response: 
I am not sure what restriction you might have had?  There will be no log trucks on the county roads since we will 
not be shipping logs from the property.  We will be milling all logs onsite.  The timber harvest plan and the erosion 
control plan have many restrictions pertaining to what can and can’t be done.  I don’t expect visibility to be an issue 
since it will not be visible from your property.  Napa County has some new regulations that require us to  

“implement project-specific sediment and erosion control measures (e.g., erosion control plans and/or stormwater 
pollution prevention plans) that maintain pre-development sediment erosion conditions…” (Con Reg 48)   

and  

“The County shall require discretionary projects to meet performance standards designed to ensure peak runoff in 
2-, 10-, 50-, and 100-year events following development is not greater than predevelopment conditions." (Con Reg 
50) 

The Erosion control plan designed for this project meets these new regulations, there will be no downstream 
impacts due to sediment or storm flow runoff. 

 
5.             I recall that there was some less-than-maximum grade land on the old Farnsworth property in the area of 
their pool, but the land along our property line is sloped—steeply in parts.  (i) Is the entirety of the particular plot 
being developed exempt from the Napa County hillside ordinance restrictions?  (ii) If not, what limitations and 
mitigation efforts are being considered by the developers to comply with the hillside ordinance? 

Page 24.14 Appendix X



 
Scott Butler response: 
The project is limited to less than 30% slopes by Napa County ordinances, we will meet all Napa County 
ordinances with this project.  I have included a more detailed map with this response showing you the exact 
location of the proposed project.  As you can see we do not propose development on the steeper slopes adjacent 
to your property. 
 
 
6.             Will a full EIR be prepared?  If not, what was the argument presented to the agencies having jurisdiction 
that none was required? 
 
Scott Butler response: 
Yes, we are in the process of developing the EIR. 
 
7.             Has the customary biosurvey been performed?  I ask because when we investigated plans for possible 
planting on our property a number of years ago (and abandoned them primarily because of anticipated 
environmental investigation and probable remediation costs), we were informed that this area had been designated 
as a confirmed spotted owl habitat (within one mile of a known nest).  I had assumed that the subject property 
likewise falls within that geographical designation, but understand that the owner/developer believes that the 
subject property, unlike ours, it outside the habitat, despite its proximity.  Has that conclusion been documented 
and approved by agencies having jurisdiction?  In general, what review has been conducted of the application to 
the project of the Endangered Species Act and any state regulations applicable to the project, and how has the 
habitat designation been dealt with? 
 
Scott Butler response: 
Yes, a biological survey has been done on the proposed project.  As for the Northern Spotted Owl, we are aware if 
its location and are preparing a project that will meet state and federal agency regulations. 
 
 
8.             Because of climatic conditions, and seasonally heavy rain, we are particularly concerned that adequate 
measures—if any are possible—would be taken to ensure the stability of the hillside once it is denuded of the 
boreal forest cover.  We have experienced as much as 70 inches of annual rainfall and, as you must have learned, 
the Wallis vineyard improvements several years ago caused a massive landslide and infrastructure damage—and 
they were made on a much flatter parcel.  (i) We would like to know what preparations are being made to guard 
against erosion and other downstream injury or destruction during the harvesting and clearing process, while 
vineyard installation is under way, and during vineyard operation.  (ii) When adverse events occurred, I noted that 
Mr. Wallis’ considerable wealth enabled him to remedy the damage promptly; what resources will be available 
(other than insurance) to protect the natural habitat and down-gradient property interests in this instance?  (iii) Has 
consideration been given to scaling the vineyard development area back from our property line so as to reduce the 
risk that run-off, mud- and rock-slides, and other ramifications of de-stabilized hillside soils will not be confined to 
the subject property? 
 
Scott Butler response: 
The project has been designed to eliminate impacts to all downstream landowners, yourself included.  As I 
mentioned in questions #4 above the county has imposed significant limitations on vineyard development, we will 
meet all of these limitations. 
 
 
9.             Will there be any effect on the utilities easements, and other access rights benefiting our property, 
running through the area?  I refer to the PG&E/AT&T line easement, as well as the long-standing ground placement 
of cable television cable along a similar route. 
 
Scott Butler response: 
We will not be excavating or disturbing any above ground or below ground lines.  The timber falling process will 
take into consideration the existing above ground lines and proceed responsibly.   
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10.          Will the construction or operation project require intrusion onto our property at any time?  
 
Scott Butler response: 
Absolutely not. 
 
 
11.          What efforts are being made to identify and preserve the historic “post office tree” on the border of our 
properties (used, we were told, by the United States Post Office as the mail drop for our property, and possibly 
others, prior to the construction of the South Fork of Diamond Mtn. Rd.)? 
 
Scott Butler response: 
We are unaware of the “Post Office Tree”.  Please contact Ketan and/or I and show us where the tree is located.  
Although we will not be operating in the vicinity of your property line it would be a good thing to know. 
 
I hope this information has been helpful, please give myself or Ketan a call if I can answer any more questions.   
 
Sincerely, Scott R. Butler, RPF #1851 
 
 
We look forward to receiving your responses with regard to the above points. 
 
Thank you. 
Martin S. Checov 
2031 Diamond Mountain Road 
Calistoga, CA  94515 
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Paul Ebiner  Letters emails and Response 
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9-19-11, 2:00 pm 
 
Talked with Paul Ebiner this afternoon after both of us left several phone messages.  He 
is interested in the project but has no concerns at this time.  We talked about property 
lines, fences and a tree that fell over onto Ketan’s side of the fence.  I told him to get in 
contact with Ketan or myself if he had any additional questions.  
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  Jasud Estate 

 
 
Introduction 
 
 
This report is intended to outline and explain in detail the practices 
proposed for the new vineyard development project located at the Jasud 
Estate property. This report will include a listing of pest and disease issues 
that are anticipated and corrective measures that are proposed that will be 
in keeping with a low input, highly environmentally sensitized nature that 
recognizes the fragile interface between the surrounding forest ecosystem 
and the vineyard.  
 

1. Farming approaches to pest management and overall philosophy 
2. Accountability and follow through 
3. Disease management 

a. Primary diseases and their management 
b. Secondary diseases and their management 

4. Insect, mite and other invertebrate pest management 
5. Weed management 
6. Vertebrate pest management 
7. Proposed methodology to mitigate off target contamination 
8. Regulatory materials use and reporting 

 
Farming approaches to pest management and overall philosophy 
 
The Mody family, who are the property owners of the Jasud Estate 
development project, have long held the belief that the introduction of a 
monoculture into an ecosystem is a complex process that requires a 
systems approach to minimize the impacts of disease and pest 
management on the surrounding ecosystem. Practices will be employed 
that rely on integrated pest practice management techniques and the use 
of the least environmentally impactful materials for management of 
diseases and pests as a last resort. Working with well known vineyard and 
winery enterprises that have been recognized nationally for sustainable 
philosophies and practices, there is the strong desire to continue to farm 
sustainably and build on the experience and knowledge of the past to 
maintain and steward the land contained within this new project for many 
years into the future. The use of non chemical and minimalist chemical 
practices has been and will continue to be the first line of defense against 
pests and diseases in this development project.  
 In addition this project aims to be Demeter Certified Biodynamic, this 
is a farming philosophy that envisions the farm as a self-contained and 
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self-sustaining organism. Biodynamic agriculture is a method of organic 
farming that treats farms as unified and individual organisms, emphasizing 
balancing the holistic development and interrelationship of the soil, plants 
and animals as a self-nourishing system without external inputs insofar as 
this is possible given the loss of nutrients due to the export of food/grapes. 
As in other forms of organic agriculture, artificial fertilizers and toxic 
pesticides and herbicides are strictly avoided. Regarded by some as the 
first modern ecological farming system and one of the most sustainable, 
biodynamic farming has much in common with other organic approaches, 
such as emphasizing the use of manures and composts and excluding of 
the use of artificial chemicals on soil and plants. Methods unique to the 
biodynamic approach include the use of fermented herbal and mineral 
preparations as compost additives and field sprays and the use of an 
astronomical sowing and planting calendar. Biodynamics originated out of 
the work of Rudolf Steiner, the founder of anthroposophy. This approach 
has worked well in many previous projects and is likely to have a high 
degree of success in the proposed project as well.  
 
 
 
 
 
 
Accountability and follow through 
 
The anticipated pest and disease issues are identified below and the 
accompanying narrative outlining the approaches to combat these is, to 
the best of our knowledge, the modus operandi that is intended to go 
forward. These are sustainable practices that are quite acceptable in Napa 
County for sustainable farms and have been techniques employed 
successfully by many operations over many years. There may be 
unforeseen circumstances that require more intervention. This may require 
the use of techniques and/or materials that are not listed in this report. 
Should the situation arise where a more intrusive technique or material is 
required, all other avenues for a non chemical approach will be exhausted 
first. Whenever a chemical is required for application it will always be 
chosen on the same protocol used in the past, namely the use of the least 
toxic material(s) to people and the environment and at the lowest rate 
possible, applied strategically to minimize drift and eliminate any non 
targeted contamination.  
 

http://en.wikipedia.org/wiki/Organic_farming
http://en.wikipedia.org/wiki/Organic_farming
http://en.wikipedia.org/wiki/Holism
http://en.wikipedia.org/wiki/Sustainable
http://en.wikipedia.org/wiki/Manure
http://en.wikipedia.org/wiki/Compost
http://en.wikipedia.org/wiki/Astronomical
http://en.wikipedia.org/wiki/Rudolf_Steiner
http://en.wikipedia.org/wiki/Anthroposophy
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Whenever an unanticipated change occurs, the proper inputs of a pest 
control advisor (PCA) or other qualified expert will be sought to help 
mitigate the problem with the least impact.   
 
There is a strong interest in maintaining awareness of new and innovative 
techniques that may either improve upon current practices or introduce 
new ones. This approach will be continued and when a better sustainable 
practice is discovered it will be extensively explored and employed 
whenever it is deemed to be feasible.  
 
 
 
 
1. Primary disease problems and their management 

1.1. Powdery mildew: this is ubiquitous fungal disease that attacks the 
fruit, leaves and shoots of grapevines and will render the fruit 
unusable for quality wine production. The development of the 
disease will be monitored using the powdery mildew index (PMI) to 
limit the number of applications required for control. Control will be 
limited to the use of sulfur (dust and wet able) and OMRI (Organic 
Materials Review Institute)  certified spray materials including oil 
(JMS®) and competitor fungal preparations (Sonata® or Serenade® 
Kaligreen®) as well as milk whey whenever possible.  

  
1.2. Vine decline: It is anticipated that the control of vine decline 

diseases including eutypa, mild esca, and botrytodiplodia will be 
necessary. These wound diseases can mostly be avoided by 
pruning prior to February 1st or as late as possible. When late 
pruning is not practical, a boric acid solution per NOP (National 
Organic Program) regulation will be used to paint on to the pruning 
wounds as a protectant.  Additionally, exclusion of the mild esca 
type diseases will be practiced.   

 
1.3. Grapevine virus diseases. Some viral diseases are quite 

devastating to grapevine health and production. To avoid the 
necessity of replanting due to the inadvertent introduction of 
infected plant materials, only certified plant materials will be 
accepted for planting after they have been retested for the 
presence of the known viral diseases. This includes but is not 
limited to leafroll associated virus, fanleaf virus and its associated 
strains, severe strains of Rupestris stem pitting, corky bark, 
grapevine virus, and fleck.  
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2. Secondary disease problems and their management 
1.1. Phomopsis: This disease attacks the growing shoots and can 

cause damage during periods of high rainfall and optimum 
temperatures in the spring. It is usually of minor importance 
because of its relatively low level of occurrence. When the 
conditions are optimal for its development, an OMRI certified 
materials will be used for control. 

1.2. Crown gall is a bacterial disease that can be serious when it is 
introduced on infected planting stock. Materials will be tested prior 
to planting and visually evaluated for the presence of galls on the 
stock. Should crown gall develop, the galls will be removed. 

1.3. O root fungus: This fungus infects a wide host range of plants 
including forest species. There is no known effective cure other than 
to remove tree and shrub roots thoroughly from the previous site at 
the time of conversion and burning these materials. This will be the 
approach for this development. If and when infected vines are 
discovered, they will be removed.  

ak 

3. Insect and mite and other invertebrate pest problems and their 
management 
1.1. Willamette mite: The best prevention for mite outbreaks is the 

reduction of dust from traffic passing by the vineyard and within the 
vineyard. The use of permanent covercrops in the swards between 
the vine rows is the first line of defense and this is the practice that 
will be employed. Also the surrounding avenues will be covered with 
an OMRI approved dust control agent. Traffic will be slowed by the 
use of signage and when necessary speed bumps. The release of 
predatory mites has  also been shown to be effective. If and when 
mites are present this technique will be used first. If the populations 
increase beyond an economic threshold and if further treatment is 
required, the use of an environmentally safe miticide such as an 
OMRI approved JMS oil. 

1.2.  Grape leafhopper: Natural predation will be relied upon for the 
populations that do appear and damage to the foliage will be 
tolerated up to a moderate level. Yellow sticky tape will be applied 
underneath vines in the spring and if needed, the release of a 
predator (lacewings, ladybird beetles) will be tried.   

 
4. Weed management: there are many species of weeds that will be 

present in this project and will compete effectively for water and 
nutrients with the developing vineyard. As such they will have to be 
controlled. The primary defense will be to plant the cover crops 
necessary to control and prevent erosion (these are anticipated to be 
annual grasses such as Zorro fescue and brome grasses) into the 
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swards between the rows as competition with the weeds. Flaming will 
be used between the vines within the rows to control annual and 
perennial broadleaf and grass weeds as well as plantings of allysum, 
strawberry clover and native grasses. No pre emergent herbicides are 
planned for use during the development of the vineyard. 

 
5. Vertebrate pest management: since this site is proximal to a forest, 

some impact from wildlife including deer, rodents, rabbits and possibly 
wild turkey and/or bear on the developing and production vineyard is 
anticipated. The primary line of defense is exclusion with the use of 
peripheral fencing around the property. This is the current methodology 
for the existing sustainable vineyards and is quite effective. There is no 
anticipated use of depredation, poisons, or other lethal measures to 
reduce the possible economic impact from vertebrates. Also, owl 
houses may be employed if rodents become a problem.  

 
Proposed methods to reduce off target contamination 
Following are mitigation measures to reduce to a very low order of 
magnitude the possibility of non targeted contamination of pesticides listed 
in the pest control measures outlined above. 
 

a) There will be no permanent storage of fertilization and pesticide 
materials on this site.  

b) Application equipment will be washed  in an area away from runoff 
hazards, using containment systems and controls where appropriate 

c) All  County, State and Federal procedures and laws for movement of 
materials to and from the site will be adhered to . 

d) Only OMRI certified materials will be used  
e) All local noise ordinances will be respected and unnecessary noise 

will be minimized whenever possible. 
f) All non-biodegradable wastes and residual materials will be handled 

according to local, Federal and State regulations and transported 
offsite in closed containers. 

g) All vineyard prunings (and other vine biomass) will be chopped or 
chipped in the vineyard and retained in the swards between the vine 
rows, or chopped and used as mulch immediately adjacent to the 
vineyard. We do not intend to burn annual vine prunings. If, for 
reasons of proper sanitation and disease control, burning of vine 
parts is required, they will be done so according to county and state 
regulations. 

 
Regulatory Materials Use and Reporting 
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All registered materials will be purchased, transported, applied and 
disposed off as described by the requirements of local, State and Federal 
Regulatory Agencies. In addition, all reporting will be performed as 
required by those same agencies. The full set of regulations is available at 
the California Department of Pesticide Regulation website 
(www.cdpr.ca.gov ). Labels of registered products are available at the 
CDMS website (http://www.cdms.net/LabelsMsds/LMDefault.aspx?t= ), 
while a record for all reportable applied materials and further information is 
available at the Napa County Agricultural Commissioners Office 
(http://www.co.napa.ca.us/GOV/Departments/DeptDefault.asp?DID=26400 
). 
 
 
 
 

http://www.cdpr.ca.gov/
http://www.cdms.net/LabelsMsds/LMDefault.aspx?t
http://www.co.napa.ca.us/GOV/Departments/DeptDefault.asp?DID=26400
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