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The following document is one of the editions of the Fish Friendly Farming (FFF) program to 
serve as a reference document for the Task Force use. This edition is designed for Solano and 
Napa County and for winegrapes. Both our BMP workbook and farm plan template are included. 
We also have editions for pear, apple, prune, olive, and walnut orchards and for Christmas tree 
farms. Editions for vegetable row crops and for rangeland are under development. 
 
The FFF program certification provides a regulatory approval under the Clean Water Act Section 
303d TMDLs. We are developing mechanisms by which all FFF certification can provide a 
regulatory approval under the Endangered Species Act. 
 
Our program is comprehensive and addresses the very high level of variation in the California 
landscape. New editions are developed to address the conditions of a particular watershed and 
potential environmental effects of a specific crop. Rather than a one-size-fits-all approach, this 
type of program provides both farmers and regulators with a stronger tool for managing the land 
for both environmental benefit and agricultural production.  
 
Our organization works very closely with owners and managers to complete the farm 
conservation plans and complete the certification process. We work with owners and managers 
to plan, review costs, raise funds, and implement major environmental, water quality, and habitat 
improvement projects. 
 
Under all certifications the farm plan is a private document and is never given to the certifying 
agencies to protect the farmer’s privacy. The plan sets forth a 10-year blueprint of improvement. 
The first certification is based on the completeness and accuracy of the farm plan and on the 
identification of needed improvements. Re-certification occurs every 5 years, and passage is 
based on progress in implementing the farm plan. 
 
Over 100,000 acres are enrolled in the Fish Friendly Farming program. Overall the program has 
assessed and improved 250 miles of dirt roads, 85 miles of blue-line creeks, 35 miles of river 
corridors and many more miles of ephemeral creeks. 
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The Fish Friendly Farming® Certification Program was designed to improve water quality 
and to restore and sustain habitat for the federally-listed threatened Coho salmon, 
Chinook salmon, and steelhead trout in the Russian, Navarro, Gualala and Napa Rivers 
and Sonoma, Suisun, Salmon and Greenwood Creeks and other watersheds.   
 
The Fish Friendly Farming® (FFF) program is a voluntary certification program for 
farmers who implement land management practices that restore and sustain fish habitat 
on their property and improve water quality. The Farm Conservation Plan includes a 
format to allow for the farmer to use one notebook to include all of the information and 
maps.  The FFF Program recognizes that improved land stewardship is best 
accomplished through a cooperative and positive working relationship with landowners 
and farmers.  Landowners make numerous decisions regarding land management and 
will use improved methods, if encouraged, and if technical and financial assistance is 
available for projects.   
 
The following concepts guide the Fish Friendly Farming Environmental Certification 
Program 
 

 Cooperative efforts between landowners and interest groups in the watershed will 
increase the level and success of restoration and recovery efforts for salmon and 
steelhead. 

 
 An incentive program that rewards farmers for practicing beneficial management 

practices (BMPs) will protect fish habitat over the long term.  
 

 Restoration and recovery of threatened fish populations is an immediate concern.  
The certification program, by providing incentives, will encourage rapid 
improvements.  Some phasing of improvements is built into the program to recognize 
the economic needs of the landowner. 

 
 Beneficial management practices are based on a credible scientific approach to 

watershed restoration and focus on the needs of the fish and water quality.   
 

 Recovery of the salmon and steelhead is a long-term endeavor.  Changes to support 
and sustain these fish populations must be integrated into all land uses in each 
watershed.  There are many land uses and facilities not associated with agriculture 
that have had significant effects on the fish.  This program focuses on one land use, 
farming, and recognizes that changes must be made in other activities and land uses 
as well if the fish are to recover. 

 
 This program is entirely voluntary.  Landowners chose to participate. 

 
The potential benefits of the Fish Friendly Farming™ program for the farmer include:  
 

 Improved soil and water conservation 
 

FARM CONSERVATION PLAN WORKBOOK 
INTRODUCTION 
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 Better roads  
 

 Lower maintenance creek corridors 
 

 Advice and assurances from three regulatory agencies regarding the consistency of 
the actions in the farm conservation plan with regulations 

 
 Implementation funds and technical assistance for riparian corridor restoration 

including invasive plant removal and erosion control projects 
 

 Road and erosion site repair  
 

 Public recognition as an environmentally conscious farmer  
 

 Personal satisfaction for assisting in the recovery of the steelhead trout for your 
children and grandchildren 

 
The Fish Friendly Farming® Program which started in the Russian and Navarro Rivers in 
1997 was adapted for the Napa Valley in response to requests by the Napa Valley 
Vintners Association, Napa County Farm Bureau, Napa County Grapegrowers 
Association and the Sierra Club.  In Napa Valley, the FFF Program is also called the 
Napa Green Program by local trade organizations.   
 
This version of the Fish Friendly Farming™ Program was partially funded by the State 
Water Resources Control Board and the State Coastal Conservancy.  A Technical 
Advisory Committee (TAC) reviewed the program and provided input.  
 
The Napa County Resource Conservation District (RCD) sponsored the program from 
2002-2004 working with Laurel Marcus and Associates.  The Napa County RCD is a 
non-regulatory local agency that assists landowners with soil, water and resource 
conservation projects.  Other agencies involved include the San Francisco Bay Regional 
Water Quality Control Board, the California Department of Fish and Game, the National 
Marine Fisheries Service, the Natural Resources Conservation Service, Napa County 
Agricultural Commissioner and the Napa County Planning Department.  In 2004 the 
California Land Stewardship Institute, a non-profit organization, was formed to operate 
the FFF program in Mendocino, Sonoma, Napa and Solano Counties. 
 
This program uses a workbook for the landowner/manager to evaluate the property, the 
current practices, and create a farm conservation plan for the property focusing on 
resource concerns including fish habitat.  The participants attend a series of four 
workshops.  The FFF program staff complete a site visit and provide technical 
assistance to the farmer as needed to complete all aspects of the farm plan.  Other 
technical experts may also be involved in implementation of creek restoration, road 
repair and other projects.  The farmer will keep the workbook and the farm conservation 
plan and use it and revise it as necessary.  The Farm Conservation Plan includes a 
format to allow for the farmer to use one notebook to include all of the information and 
maps for the property.   
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Once the assessment and farm conservation plan are completed the landowner can 
have the farm plan certified.  A certification team made up of three resource agencies, 
Regional Water Quality Control Board, National Marine Fisheries Service and the 
County Agricultural Commissioner will evaluate the farm plan and perform a site visit.  
The FFF program staff assists the grower in presenting the Farm Conservation Plan.  
The certification is based on the completeness and accuracy of the site inventory in 
documenting the natural resources of the site, current practices and all needed BMPs 
and there is a reasonable timeline for implementation of additional BMPs and projects as 
needed.  The certification process is meant to provide assistance to the farmer and 
result in a collaborative effort to improve land stewardship.   
 
Following this review each regulatory agency issues a letter specific to the property 
reviewed stating the Farm Conservation Plan is certified.  If the Farm Conservation Plan 
is not certified, then the agencies provide detailed comments on the steps necessary to 
become certified.  Continued monitoring will allow for the landowner to document their 
practices and land stewardship and demonstrate implementation of the plan.  Re-
certification will occur on a 5-7 year cycle for most sites.   
 
The following policy outlines measures required for re-certification and maintaining a 
valid certification:  
 
The Fish Friendly Farming Certification is initially awarded based on the accuracy and 
completeness of the Farm Conservation Plan for a given site and for the list of needed 
actions in the Implementation Timeline to bring the site into compliance with the FFF 
program BMPs.  We have been asked to develop a policy for revocation of the 
certification and define the circumstances that will result in a site losing its certification. 
The Board of Directors of the California Land Stewardship Institute approved this policy 
at its December 2008 meeting after the certifying agencies had reviewed and provided 
their input. 
 
Here are the conditions under which CLSI will revoke a certification: 
 
1. At the first re-certification no progress, or a clearly insufficient amount of progress, has 
been made on items in the Implementation Timeline.  Extenuating circumstances, such 
as problems receiving permits, will be evaluated on a case-by-case basis and an 
additional re-certification progress check may be scheduled. 

 
2. At re-certification a significant reduction in BMP application has occurred changing the 
basic condition of the site and requiring significant improvement to be recertified. 
 
3. There is an act by the certified owner/manager that causes a violation of a particular 
regulation and for this the owner is cited1. Examples include clearing the riparian corridor 

                                                 
1 1. Citations affecting certification status include: 
Administrative Civil Liabilities (Clean up and Abatement order from RWQCB); Notice of 
Violation/Federal lawsuit from NMFS; Violation List – County Agricultural 
Commissioner; Warden’s ticket or County District Attorney/State Attorney General 
lawsuit – Ca. Dept. of Fish and Game. Only lawsuits settled against the certified 
owner/manager will apply. 
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along a creek, dumping spoils or debris in the creek, spilling pesticides into the creek, or 
grading in the winter.  The issuance of a citation or other similar documented action (e.g. 
notice of violation, cease and desist order) is required. Having a complaint filed or an 
interaction with a regulator does not affect the certification. Only citations involving the 
laws and regulations which the FFF program covers (Clean Water Act, Porter-Cologne 
Act, Federal Endangered Species Act, Ca Water Code, State pesticide regulations) will 
affect the certification. So for example labor, health and safety laws will not be included.  
Not having a 1600 permit for existing permitted or licensed water facilities will not be 
counted as a violation due to the unclear legal status of application of the Ca. Fish and 
Game code to water rights facilities. 
 
4.  All use of the FFF logo and name for marketing will be done after a license 
agreement has been issued and such marketing will be consistent with the license 
agreement and this policy. Misrepresentation of program coverage such as claiming all 
wines come from FFF certified vineyards when, in fact, some vineyard designated wines 
are sourced from vineyards not certified in the program. Wines must have a minimum of 
75% certified grapes to be considered FFF certified wine. This restriction will also apply 
to the Napa Green program where a trade organization provides a different trademark 
which is entirely based on the FFF certification.  
 
5. For each instance where a certification may be revoked due to a violation the issues 
will be reviewed by CLSI and the owner and a set of steps to repair or mitigate the 
problem will be established along with the necessary actions to re-instate the 
certification. These will be reviewed by the certifying agencies for approval. Whatever 
actions are required by the agency issuing the violation could become the steps in CLSI 
plan with the owner. These actions would be substantive work such as revegatation, 
erosion control and would not involve fines such as the agency issuing the citation may 
impose. 
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This Farm Conservation Plan workbook is designed for use by the landowner/manager 
to evaluate, inventory and assess site conditions, evaluate current management 
practices, and create a conservation plan for the farm.  The assessment and 
conservation plan that the farmer develops is the foundation tool for a continuous and 
thorough assessment of the resource base and operation of the farm.  The workbook 
directs the completion of a conservation plan that provides the basis for certification as a 
Fish Friendly farm.  Once completed, the workbook also provides a centralized database 
for the property. 
 
The farm plan includes the following elements:  

 Element I - General Site Features 
 

 Element II - New Vineyard/Orchards 
 

 Element III - Managing the Vineyard* 
 

 Element IV - Major Replants 
 

 Element V - Roads 
 

 Element VI - Creek/River Corridors 
 

 Element VII - Watershed Stewardship 
 

 Element VIII - Photo-monitoring 
 
Certification of the Farm Conservation Plan requires completion of all of the elements 
that apply to the site.  For example, if you are developing a new vineyard, the plan needs 
to include Elements I, II, III, VII, and VIII and if appropriate Elements V and VI.  In 
contrast, if you have an existing vineyard and no plans to expand or replant, the plan will 
need to include all the Elements III, VII and VIII and if appropriate Elements V, VI. 
Elements V and VI are typically completed by FFF program staff in collaboration with the 
landowner/manager and are not done for all sites.  
 
The Farm Conservation Plan does not have to be done in one day or even one month.  
Take your time.  Be thorough and provide as much detail as possible.  The more you 
give to the planning process, the more you will benefit.  The more you quantify your 
descriptions, the easier it will be to measure improvement over time.  The Farm 
Conservation Plan will prepare you to improve your long-term efficiency and improve the 
bottom line.  At the same time, you will be helping to bring back salmon and steelhead 
trout and improve water quality. 
 
The program is designed to provide technical assistance to the farmer.  The Fish 
Friendly Farming program staff and other technical experts will assist with all the 
elements, but especially the Roads and Creek/River Corridors elements. 
 
* We can provide this element Orchards also. 

FARM CONSERVATION PLAN WORKBOOK INSTRUCTIONS 
AND BENEFICIAL MANAGEMENT PRACTICES (BMPs) 
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These instructions should be used with Element I of the Farm Conservation Plan 

template. 

 

1. LOCATION AND BACKGROUND INFORMATION 
 
This section should summarize the address and contact information for the property. 
 
 
2. WATERSHED LOCATION  
 

 Where is your property in the watershed?  Define the tributary watershed in which 
the property is located. 

 
 You will receive aerial photographs and topographic maps of your property as part of 

enrolling in the FFF program.  If you would like more information about how to use 
topographic maps and aerial photos, you can request the appendix on these 
subjects.  In the Farm Conservation Plan workshops, this information will be 
developed for you.  If you are completing a new vineyard or major replant, you will 
need to have detailed topographic maps created for the proposed development area.  
Complete the preliminary evaluation in Element II or IV before having these detailed 
maps completed. 

 
 
3. GENERAL SITE DESCRIPTION 
 

 Approximate the acreage in various land uses on the property including existing 
vineyard, proposed new vineyard, other agricultural lands, residential or winery 
areas, and open spaces or wildland areas.  For wildland areas, fill in the vegetation 
type and general slopes, if known. 

 
 
4. ELEMENTS 
 

 Check the elements included in your plan.  All the plans for certification must include: 
Element III-Managing the Vineyard, as well as Elements 5-Roads, Element 
VI-Creek/River Corridors, and Element VII-Photo-monitoring.  Include the New 
Vineyard or Major Replant Elements, if appropriate for your site. 

 
 

ELEMENT I - GENERAL SITE FEATURES:  INSTRUCTIONS AND 
BENEFICIAL MANAGEMENT PRACTICES 
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5. ADDITIONAL INFORMATION 
 

 This is an area to explain any other site feature that needs more elaboration or to 
describe more detail about the elements you feel are needed.  For example, you 
might explain about the replanting schedule for the site and why this element is or is 
not needed.  You might also explain if other crops and agricultural uses occur on the 
property or the site history prior to a new vineyard development to document causes 
of exiting erosion.  This is also the place to state any goals that you are using as part 
of the farm plan. 



Fish Friendly Farming Environmental

Certification Program
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This element is for new proposed vineyards* and expansion of an existing vineyard and 
includes: 
 

 Inventory/Assessment of the features of the property where development is being 
considered to integrate compliance with laws and regulations, including the California 
Environmental Quality Act (CEQA). 

 
 Evaluation and application of Beneficial Management Practices (BMPs) into the site 

design. 
 

 Evaluation and Beneficial Management Practices for the installation of the vineyard. 
 
EVALUATING A SITE FOR A NEW VINEYARD* 
 
Use Element II of the Farm Conservation Plan, your maps and aerials, and take site photos 
as instructed in the directions.  There is some overlap with other elements and you will need 
to refer to a few other sections of the workbook. 
 
1. COMPLETING A PRELIMINARY SITE EVALUATION 
 
Background: Preliminary Site Evaluation 
 
This evaluation creates an inventory of site features including natural features, potential 
constraints, potential vineyard areas and potential resource protection areas.  Under both 
Napa and Solano County regulations an Erosion Control Plan is needed to develop a new 
vineyard in most locations.  The Erosion Control Plan must review site slopes, soils, 
topography and layout in great detail.  To address habitat and biological issues as well as 
hydrologic processes, which can affect downstream areas, a more thorough evaluation and 
site design process is needed.  Additionally, a thorough site evaluation process can assist 
the property owner in avoiding significant project impacts under the California Environmental 
Quality Act, or CEQA.  For more information on CEQA visit http://ceres.ca.gov. 
 
This preliminary site evaluation of the property assesses the features required under local 
regulations and of importance to water quality protection – soils and slopes as well as 
vegetation, special status species and the drainage network. The result is a set of overlays 
of the site used to define constraints and opportunities for location and development of new 
vineyards. 
 
The preliminary evaluation will determine potential vineyard areas with the least 
environmental impacts.  The FFF program staff can provide assistance in completing this 
evaluation. 
 
* Throughout this document we will be using the term vineyard but the information is 
also intended to include orchards. 

ELEMENT II - NEW VINEYARD*:   
INSTRUCTIONS AND BENEFICIAL MANAGEMENT PRACTICES 
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2. RESOURCES FOR THE INVENTORY 
 

 A relatively detailed color aerial of the entire property will be needed (scale of at least 1’’ 
= 500’).  As part of the farm plan workshops digital color photos will be ordered at the 
appropriate resolution for planning on each enrolled site.  Make a number of color copies 
of the aerial or make a digital scan.  Use these copies for the next sections of the farm 
plan. 

 
 A detailed topographic map will be needed for the Erosion Control Plan.  However, for 

the first level of evaluation of the property a USGS topographic quad sheet can be used 
and the detailed map prepared later. 

 
 Separate the property into areas.  These can be areas where you plan to develop 

vineyards and areas which will not be developed, the north/south or east/west areas of 
the site, or you may want to separate the areas by sub-watershed for use later in 
evaluating site hydrology.  Name or number each and delineate each area on a copy of 
the aerial. 

 
 
3. SLOPES 
 
Background:  Slopes 
 
Slope has an enormous effect on soil erosion, drainage and land use.  Slope magnifies the 
effects of rainwater runoff and its ability to carry soil as well as increasing the likelihood of 
hillside slippage and mass movement.  Steep slopes (greater than 30%) have high to 
extreme erosion hazards for most soil types. Napa County regulations generally do not allow 
vineyard development on slopes of 30% or greater. 
 
U.S. Geologic Survey (USGS) topographic maps can be used to determine the general 
percentage slope on a site for preliminary review purposes.  The contours on a topo map 
indicate elevations and by adding up the number of contours one can generally determine 
the change in elevation on a hillside.  The percent slope of a hillside is measured as rise 
over run multiplied by 100.  The first step is to measure the elevational increase along a 
hillside (shown by the contours on the map) and divide by the linear distance or length over 
the same area measured to the scale of the map (1"=2000').  This number is then multiplied 
by 100 to get the percent slope.  For example, a hillside which measured a 200 ft. elevation 
increase in a 2000 ft linear distance would have a 10% slope (200/2000 x 100).  Another 
hillside with a 200 ft elevation gain in a 1000 ft linear distance would have a 20% slope 
(200/1000 x 100).  A short steep slope such as a 200 ft elevation rise in a 500 ft linear 
distance would have a 40% slope (200/500 x 100).   
 
For each area defined on the site, make numerous slope measurements.  There are several 
inexpensive computer software programs such as Maptech Terrain Navigator and TOPO, as 
well as sophisticated Geographic Information Systems (GIS) which can be used to generate 
a slope map of the property based on USGS topographical maps.  However a much more 
detailed survey with two foot contours at a 1’’ = 200’ scale should be completed for the Napa 
or Solano County permit.  Preparation of the detailed topographic map will require a site-
specific survey. 
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SITE INVENTORY:  SLOPES 
 

 Make several measurements of slopes in each area from a topographic map or have a 
detailed site survey completed.  In the 5-30% slope areas also measure knolls, hills and 
small steep areas and delineate all of these small areas over 30% slope.  Keep your 
map and record your measurements in the Farm Conservation Plan. 

 
 Measure and record the length of the slopes in the area of 5-30% slope class. 

 
 With assistance from the farm plan workshops, field check the 5-30% slope areas, maps 

and aerials and record the measurements in the Farm Conservation Plan. 
 

 Create an overlay either in a digital format or on paper of slope classifications of <5%, 5-
15%, 15-30%, 30-50%, and >50% for the areas of the property. 

 
4. SOIL TYPES AND HYDROLOGIC RATINGS 
 
Background:  Soil Types 
 
Soil is the fundamental resource for all types of agriculture and will determine both the 
suitability of a site for various crops as well as the potential for erosion.  The easiest place to 
find out the soil type for a site is to look in the Napa County Soil Survey available from the 
Natural Resource Conservation Service (NRCS) online at: 
http://www.ca.nrcs.usda.gov/mlra02/napa.html. The Solano County soil survey is not 
available on line and participants in the FFF workshops receive a soil map and description 
for their property. 
 
Soils are grouped into series according to their thickness and physical makeup.  Within each 
series of soils are various soil types, which are given numbers and mapped onto aerials.  
For example, the Forward series has several soil types: Forward gravelly loam, 2 to 9 
percent slopes (138), Forward gravelly loam, 9 to 30 percent slopes (139), Forward gravelly 
loam, 30 to 75 percent slopes (140), and Forward-Kidd complex, 50 to 75 percent slopes 
(141).  These soil types are also called mapping units.  Each soil series and type is 
described in the Soil Survey.  For example: 
 

“Forward series (Map units: 138, 139, 140, 141)  

The Forward series consists of well-drained soils on uplands.  Slope is 2 to 75 percent.  
Elevation is 400 to 3,500 feet.  These soils formed in material weathered from rhyolite.  The 
plant cover is Douglas fir, madrone, scrub oak, pepper, and bay trees.  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 are cool and moist.  The frost-free season is 200 to 230 
days.  

In a representative profile the surface layer is light gray, slightly acid gravelly loam 4 inches 
thick.  The subsoil is light gray, medium acid and strongly acid loam 22 inches thick.  The 
substratum is light gray, strongly acid gravelly loam that overlies weathered rhyolitic tuff at a 
depth of 35 inches.  
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Permeability is moderately rapid.  The effective rooting depth is 20 to 40 inches.  Available 
water capacity is 2 to 4.5 inches.  

Forward soils are used for watershed, wildlife habitat, and limited timber production.”  

The description of each soil type within the soil series includes descriptions of erosion and 
runoff characteristics:    

138- Forward gravelly loam, 2 to 9 percent slopes.  This gently sloping to moderately 
sloping soil is on side slopes on uplands.  

Included with this soil in mapping were small areas of Aiken, Boomer, Kidd, and Sobrante 
soils.  Also included were areas of soils that are similar to this Forward soil but that have a 
clay loam subsoil and that are less than 20 inches deep to bedrock.  

Runoff is medium. The hazard of erosion is slight.  

This soil is used for limited timber production, vineyards and orchards, wildlife habitat, and 
watershed. 

139- Forward gravelly loam, 9 to 30 percent slopes.  This strongly sloping to moderately 
steep soil is on side slopes on uplands.  

Included with this soil in mapping were small areas of Aiken, Boomer, Kidd, and Sobrante 
soils.  Also included were areas of soils that are similar to this Forward soil but that have a 
clay loam subsoil and that are less than 20 inches deep to bedrock.  

Runoff is medium.  The hazard of erosion is slight to moderate.  

This soil is used for limited timber production, wildlife habitat, and watershed. 

140- Forward gravelly loam, 30 to 75 percent slopes.  This steep and very steep soil is 
on uplands.  It has the profile described as representative of the series.  

Included with this soil in mapping were small areas of Aiken, Boomer, Kidd, and Sobrante 
soils.  Also included were areas of soils that are similar to this Forward soil but that have a 
clay loam subsoil and areas of clayey, less sloping soils.  

Runoff is very rapid. The hazard of erosion is high to very high.  

This soil is used for timber, recreation, wildlife habitat, and watershed. 

141- Forward-Kidd complex, 50 to 75 percent slopes.  This complex consists of very 
steep soils on uplands.  These soils are so intermingled that it was not practical to separate 
them at the scale used in mapping.  Commonly, the Forward soils are on toe slopes and the 
Kidd soils on side slopes.  

This complex is about 60 percent Forward soils, about 20 percent Kidd soils, and about 20 
percent Aiken, Boomer, and Sobrante soils and areas of rock outcrop.  
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Runoff is rapid and the hazard of erosion is high in the less sloping areas.  Runoff is very 
rapid and the hazard of erosion is very high in the more sloping areas.  The soils in this 
complex are used for limited timber production, wildlife habitat, and watershed.” 

The change in slope for a similar soil type changes the erosion rating.  Soil types are 
defined based on slope classification.  The slope classes typically used in soil surveys are: 

0 - 5 % or 0 - 9% 
2 – 9% 

  5 - 15 % or 9 - 15% 
  15 - 30 % 
  30 - 50 % 
  50 - 75% 
 
Another feature of soils that the NRCS has identified is the hydrologic soil group.  Soils are 
grouped as A, B, C or D according to the minimum rate of infiltration occurring in bare soil 
after prolonged wetting.  Infiltration is the movement of rainfall into and through the soil and 
is largely affected by the surface condition of the soil and the composition and depth of the 
soil profile.  One property may have several soil types and slope classes.  The erosion 
hazard of each soil type/slope class is different and should be evaluated separately.  
Table IIA lists the hydrologic soil group for each Napa County soil type and is available at 
the soil survey website.  Table IIB lists the Solano County soil types.  
 
SITE INVENTORY:  SOIL TYPES 
 

 Look up your site in the Napa County or Solano County Soil Survey.  Access the Napa 
County soil survey at www.ca.nrcs.usda.gov/mlra/NapaSS/index.html. For Solano 
County use the map and soil descriptions provided in the FFF workshops 

 
 Print out copies of the Soil Survey map and descriptions of the soil types for your site for 

inclusion in your Farm Conservation Plan.  Use the soil survey, Appendix 1 and Table 
IIA to fill in the table in the Farm Conservation Plan for soil type, slope classification, 
erosion rating, K and T values, and hydrologic soil group for the entire property.  If more 
detailed site information is available also include it. 
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Table IIA 

Napa County Soil Survey 
Soil and Water Features 

Soil Name and Map Symbol Hydrologic Group 
Aiken: 100, 101, 102 B 
Bale: 103, 104, 105 
*106: Bale loam part 
          Bale clay loam part 

C 
C 
C 

Boomer: 107, 108, 109 
*110, *111: Boomer part 
                   Forward part 
                   Felta part 

B 
B 
C 
B 

Bressa: *112, *113, *114, *115: 
         Bressa part 
         Dibble part 

 
 
C 
C 

Clear Lake: 116, 117 D 
Cole: 118, 119 C 
Contra Costa: 120, 121 C 
Coombs: 122, 123 B 
Cortina: 124, 125 A 
Diablo: 126, 127, 128, 129 D 
Egbert: 130 C 
Fagan: 131, 132, 133, 134 C 
Felton: 135, 136, 137 C 
Forward: 138, 139, 140 
*141: Forward part 
          Kidd part 

C 
C 
D 

Guenoc: 142,*143, *144:  
      Guenoc part, Rock outcrop part 

C 
C 

Haire: 145, 146, 147, 148, 149, 150 C 
Hambright: *151, *152 
         Hambright part, Rock outcrop part 

 
D 

Henneke: 153, 154 D 
Kidd: 155, 156 D 
Lodo: *157 
      Lodo part,  Maymen part 
      Felton part 

 
D 
C 

Los Gatos: 158, 159, 160 C 
Maxwell: 161 D 
Maymen:  
      *162: Maymen part 
                Los Gatos part 
      *163: Maymen part, Milsholm part, Lodo part 

 
D 
C 
D 

Millsholm: 164, 165 D 
Montara: 166, 167 D 
Perkins: 168, 169 C 
Pleasanton: 170, 171 B 
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Table IIA (cont.) 
Napa County Soil Survey 

Soil and Water Features (cont.) 
Soil Name and Map Symbol Hydrologic Group 

Reyes: 172,  
            173 

C/D 
D 

Riverwash: 174 D 
Rock outcrop: 175 
    *176: Rock outcrop part, Hambright part 
    *177: Rock outcrop part, Kidd part 

 
D 
D 

Sobrante: 178, 179 C 
Tehama: 180 C 
Yolo: 181, 182 B 
* This mapping unit is made up of two or more dominant kinds of soil. 

 
 
 

Table IIB 
Solano County Soil Survey 

Suisun Valley Area 
 

Soil 
Code Soil Type Slope 

Class (%) Runoff Erosion 
Hazard Land Use 

An Alviso silty clay 
loam Nearly level Very slow Slight Saltgrass pasture, irrigated 

pasture, and dryfarmed barley 

AoA 
Antioch-
SanYsidro 
complex 

0-2% Very slow Slight 

Sugar beets, irrigated pasture, 
grain sorghum, dryfarmed 
small grain, pasture, wildlife 
habitat, and recreation 

BrA Brentwood clay 
loam 0-2% Very slow Slight 

Irrigated orchard, row crops, 
forage crops, dryfarmed grain, 
wildlife habitat, recreation, and 
urban development 

CeA Clear Lake Clay 0-2% Very slow None 

Irrigated row crops, field crops, 
irrigated pasture, dryfarmed 
grain, wildlife habitat, and 
recreation 

Cn Conejo loam Nearly level Slow None 
Orchards, vineyards, urban 
development, wildlife habitat, 
and recreation 

Co Conejo gravelly 
loam Nearly level Slow Slight 

Orchards, vineyards, urban 
development, wildlife habitat, 
and recreation 

DbE Dibble-Los Osos 
loams 9-30% Medium Moderate 

Dryfarmed small grain, dryland 
pasture, range, wildlife habitat, 
recreation 

DlE Dibble-Los Osos 
clay loams 9-30% Medium Moderate 

Dryfarmed small grain, 
dryfarmed pasture, range, 
wildlife habitat, recreation 

DlF2 
Dibble-Los Osos 
clay loams, 
eroded 

30-50% Rapid High Range, wildlife habitat, 
recreation, and watershed 

GlE Gilroy Loam 9-30% Medium Moderate Pasture, range, wildlife habitat, 
and recreation 
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Table IIB (cont,) 
Solano County Soil Survey 

Suisun Valley Area 
 

Soil 
Code Soil Type Slope 

Class (%) Runoff Erosion 
Hazard Land Use 

HaF Hambright loam 15-40% Medium to 
rapid High Range, wildlife habitat, and 

recreation 

HtE 
Hambright-
Toomes stoney 
loam 

9-30% Medium High Range, wildlife habitat, 
recreation, and watershed 

Pc Pescadero clay 
loam Nearly level Very slow Slight 

Native pasture, irrigated 
pasture, wildlife habitat, and 
recreation 

Ra Reiff fine sandy 
loam Nearly level Very slow 

to slow Slight 

Orchards, irrigated row crops, 
forage crops, dryfarmed small 
grain, wildlife habitat, and 
recreation 

Re Reyes silty clay Nearly level Ponded Slight Wildlife habitat, recreation, 
pastured 

Sr Sycamore silty 
clay loam Nearly level Slow Slight 

Irrigated orchards, row crops, 
dryfarmed small grain, wildlife 
habitat, and recreation 

Ss 
Sycamore silty 
clay loam, 
drained 

Nearly level Slow Slight 
Irrigated orchards, row crops, 
dryfarmed small grain, wildlife 
habitat, and recreation 

St Sycamore silty 
clay loam, saline Nearly level Slow Slight 

Dryfarmed small grain, 
irrigated and dryfarmed 
pasture, wildlife habitat, and 
recreation 

ToG2 Toomes stoney 
loam, eroded 30-75% Rapid to 

very rapid Very high Wildlife habitat, recreation, and 
watershed 

TrE Trimmer loam 9-30% Medium Moderate Pasture, range, wildlife habitat, 
recreation, and watershed 

Ys Yolo silty clay 
loam Nearly level Slow Slight 

Orchards, irrigated row crops, 
forage crops, dryfarmed small 
grains, urban development, 
wildlife habitat, and recreation 

 



THE SOIL SURVEY INCLUDES INFORMATION ON EROSION HAZARD RATINGS AND OTHER

FEATURES OF EACH SOIL TYPE

HYPOTHETICAL NEW VINEYARD PROJECT AND 

PRELIMINARY SITE EVALUATION FOR FARM PLAN:

SOIL TYPES
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5. SLOPE STABILITY, EXISTING EROSION SITES AND SEDIMENT SOURCES 
 
Background: Slope Stability, Existing Erosion Sites and Sediment Sources 
 
Some landscapes have a high level of natural instability due to their geologic make-up.  
Depending upon the vegetative cover, unstable hillside areas can sometimes be outlined 
from aerial photographs.  Landslides and lumpy looking hillsides pose a problem for any 
type of development and should receive special attention. 
 
Erosion sites include gullies that are relatively large and often located in ephemeral creeks.  
Gullies are often the result of prior land uses, roads, vegetation clearing and changes in 
drainage by various developments.  Stabilization and repair of existing erosion sites 
improves the condition of the property by reducing siltation and improving water quality. 
 
Dirt roads and old skid trails may represent a major source of sediment into waterways.  
Roads are specifically assessed in Element V but are also included in the preliminary site 
evaluation as a sediment source. 
 
 
SITE INVENTORY: SLOPE STABILITY / EXISTING EROSION SITES / SEDIMENT 
SOURCES 
 

 Look over the site aerial for indications of old landslides and slope movements.  Are 
there hillside slips or lumpy looking, unstable ground?  Older aerial photos are often 
available through the NRCS, or the county, and can show the site at different time 
periods.  Vegetation can mask the scars of old slides and slips.  Long time residents 
may also have information.  Landslide hazard maps are available from the California 
Department of Mines and Geology and the California Department of Forestry.  Napa 
County also has landslide maps.  These will indicate large landslide and landslide prone 
sites.  Smaller slips and gullies may sometimes be repaired and integrated into a 
vineyard or road. However major unstable slopes should not be developed without a 
structural repair.  If your site has unstable areas you will need to consult with an 
engineering geologist or civil engineer.  The FFF program staff will assist with identifying 
these problems. 

 
 Create an overlay on the site map and aerial photo and outline unstable slopes and any 

landslides for each area. 
 

 On the copies of the aerial photo, delineate all gullies or small slips.  On the farm plan, 
list observed and potential causes of the erosion such as road drainage, past 
overgrazing and soil compaction, past agricultural lands, prior timber harvesting, past 
grading activities, vegetation removal, or other causes. 

 
 Delineate on the copies of the aerial photo, roads, skid roads, trails or other dirt or paved 

roads.  Give each a name or number. 
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6. NATURAL DRAINAGE FEATURES 
 
Background: Natural Drainage Features 
 
The entire network of creeks on the property from upstream to downstream is included in the 
farm plan.  Perennial and seasonal creeks are evaluated in great detail in Element VI and a 
restoration/management program is developed for each.  Ephemeral creeks are addressed 
in Elements II and III as well as in Element V under road crossings.  The overall drainage 
network is delineated here for defining constraints on the property. 
 
Blue and dashed lines on the topo map indicate perennial and seasonal creeks.  Ephemeral 
streams occur in swales, on hillsides and only carry runoff in large storms.  These are 
typically the first stream “channels” that can be defined below the ridgetop.  Ephemeral 
streams are an essential part of the drainage network and, if disturbed, can quickly become 
gullies or landslides.  The primary goals for ephemeral creeks are to repair existing erosion, 
revegetate to reduce the potential for erosion on the site, and retain a set of natural drainage 
channels that can serve as wildlife habitat corridors. 
 
Identifying ephemeral waterways is crucial in evaluating natural drainage patterns.  There 
are often many areas that only carry water during large storms and they may carry a great 
deal of water during that storm.  Ephemeral streams are not indicated on topographic maps 
with blue lines. The topo map can be used to identify many ephemeral channels - a series of 
V or U shaped contour lines pointing upslope show a fold in the hillside that funnels water.  
On the aerial photograph identify all ephemeral creeks and outline each from the channel to 
the edge of vegetation or the topographic edge of the swale. 
 
A site inspection during or just after a winter storm can be used to further delineate the 
ephemeral waterways on your site map.  If the site is near to the headwaters of a creek, 
there may be numerous ephemeral streams.  Carefully mark where the surface water flows 
on its way to the more obvious creek channel.  Both the topography and surface signs of 
water movement, such as piles of leaves, sand deposits or scour left by surface flows, can 
give clues.  Observations on the relative amount of flow in each creek and its condition can 
enhance the baseline information for the preliminary evaluation. 
 
A review of neighboring lands can determine if there are sources of concentrated drainage 
that may enter your site in storms.  For example, are there roads and culverts that feed into 
a channel?  Are there plans for development such as housing or reservoirs?  Are there 
conditions downstream that might create a backwater condition and affect the flows moving 
off of your site?  Your site may, or may not, have any of these conditions, but a review is 
warranted.   
 



EXAMPLE OF TOPOGRAPHIC MAP 

WITH CREEKS OUTLINED
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Document the condition of the ephemeral creeks on the site.  The condition of all the 
perennial and seasonal creeks is covered in Element VI.  Is the ephemeral creek channel 
eroding?  Erosion can come from the effects of upstream reservoirs, vegetative clearing, 
impervious surfaces or road runoff.  Additionally, erosion can occur from downstream 
processes.  For example, the main creek channel may have incised - its bed has dropped in 
elevation - this drop will move up into the ephemeral tributaries over time.  This process will 
cause erosion and damage in the small channels and ephemeral streams.  Look at the main 
channel nearest to the site.  If it is alluvial (made up of sand, cobble and gravel) does it have 
steep high banks?  Is it significantly deeper (10-15 ft) than the lands next to it?  Perennial 
creeks also incise below on-channel reservoirs, or as a result of channel straightening or 
narrowing, and vegetation removal.  The FFF program staff will assist with this evaluation. 
 
The density and extent of vegetative cover in each channel should be recorded in the Farm 
Conservation Plan as well as erosion and other conditions. 
 
Springs may not be obvious from an aerial photo, or map.  They are often identified by the 
presence of water loving plants, such as willows or sedges in isolated clumps or hollows on 
the hillside amongst otherwise dry vegetation.  In a dry year, the vegetation may be the only 
indication of the spring.  Springs saturate soils, and if disturbed, can cause slips and slope 
failures. 
 
 
SITE INVENTORY:  NATURAL DRAINAGE FEATURES 
 

 Indicate the blue line and dashed blue line streams on the topo map and the aerial.  Give 
each creek a number, or a name.  Take photographs of each seasonal and perennial 
creek. 

 
 Indicate the ephemeral streams on the site map. Give each a number or name on the 

map.  Take photos of each stream.  
 

 Indicate any springs on the map/aerial photo. 
 

 Fill out the Farm Conservation Plan on the condition of each perennial, seasonal, and 
ephemeral creek on the site.  Indicate vegetation type and density, level of bank 
stabilization (riprap), level of erosion, and other features. 

 
 List observations about site drainage from upstream conditions, downstream conditions, 

and other features. 
 
 
7. VEGETATION / HABITAT / SPECIAL STATUS SPECIES 

 
Background: Vegetation / Habitat / Special Status Species 
 
The type, density and condition of the vegetation on the property, in combination with 
management practices, determine the wildlife species that may use the site and the overall 
habitat value of the property.  The presence of a certain vegetation type does not 
necessarily indicate its value as wildlife habitat.  The level of site disturbance, size of 
vegetation areas, surrounding land uses, the connection, or lack of connection, between  
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patches of vegetation, the availability of certain food plants, nesting, roosting and burrowing 
areas as well as other features determine the number and diversity of wildlife in an area. 
 
This preliminary evaluation allows for delineation of various vegetation types.  Some 
vegetation types such as vernal pools, wetlands, and heritage oak trees are considered rare 
and more sensitive to change.  Additionally, vegetation of certain types such as coniferous 
forest that is relatively undisturbed may be considered sensitive habitat.  Finally, vegetation 
types, in addition to other site factors, give an indication of the potential for listed, 
threatened, or endangered, plant or animal species. 
 
There will be areas of the site where vegetation should not be removed and others where 
revegetation or other actions can compensate for vegetation changes.  For removal of some 
plants – vernal pools, wetlands, riparian corridors, oaks and large areas of coniferous forest, 
special permits and mitigations are required. This preliminary delineation will assist in 
determining site design.   
 
For sites in Napa County municipal water supply watersheds, there are additional County 
requirements for vegetation clearing: 
 
“A minimum of sixty percent of the tree canopy cover on the parcel existing on June 16, 
1993, along with an understory vegetation or, when vegetation consists of shrubs and brush 
without tree canopy, and a minimum of forty percent of the shrub, brush and associated 
annual and perennial herbaceous vegetation shall be maintained as part of any use 
involving earth-disturbing activity.” 
 
 
SITE INVENTORY:  VEGETATION / HABITAT / SPECIAL STATUS SPECIES 
 

 Outline the different vegetation areas on the site aerial.  The CalVeg GIS layer may be 
used for this but will likely not be detailed enough for site evaluations. Vegetation types 
are broad groupings of plants such as: 

 
• Coniferous forest – Douglas fir, redwoods, pine 
 
• Woodland forest/mixed shrub – oak, madrone, bay laurel intermixed with chaparral 

and other shrub species 
 

• Chaparral – manzanita, chemise, buckbrush and other species 
 

• Grassland including grazed pasture 
 

• Oak/grassland – grassland with scattered oaks 
 

• Wetlands including springs, natural seasonal pools, marshes 
 

• Riparian or streamside corridors – willows, cottonwoods and other deciduous 
species 

 
• Ephemeral creeks/swale corridors – riparian trees, oak woodland or chaparral lining 

swales and ephemeral creek corridors 
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 For oaks and coniferous forest measure the trees using a dbh tape which converts 
circumference to diameter.  The FFF program staff will assist with this task.  Record 
these measurements in your Farm Conservation Plan. 

 
 Check the vegetation communities map and environmental resource maps completed by 

Napa County.  This map was created using photographs at about the same scale as a 
topographic quad and may be less accurate than using a custom photograph for the 
property. 

 
 Check the California Natural Diversity Database at 

www.dfg.ca.gov/whdab/html/cnddb.html for a map of the area with recorded occurrences 
of listed species, candidate species, certain plant communities, and species of concern 
on the property or in the vicinity.  This information is recorded on a 1:24,000 mapping 
base, the same as a topo map.  Table IIC and D list some of the special status species 
in Napa and Solano Counties.  A survey for rare species may be needed, depending on 
the site. 

 
Table IIC 

California Department of Fish and Game 
Natural Diversity Database 

Special Status Plants, Animals and Natural Communities of Napa County 

Scientific Name Common Name 
STATUS* 

Federal California CDFG CNPS 

Vascular plants 

Aster lentus Suisun marsh aster Species of 
concern None -- 1B 

Astragalus clarianus Clara hunt’s  
milkvetch Endangered Threatened -- 1B 

Astragalus rattanii var 
jepsonianus Jepson’s milk-vetch None None -- 1B 

Astragalus tener var tener Alkali milk-vetch None None -- 1B 

Atriplex joaquiniana San Joaquin 
saltbush 

Species of 
concern None -- 1B 

Balsamorhiza macrolepis 
var macrolepis 

Big-scale 
balsamroot None None -- 1B 

Calystegia collina ssp 
oxyphylla 

Mt. Saint Helena 
morning-glory 

Species of 
concern None -- 4 

Castilleja affinis ssp 
neglecta 

Tiburon Indian 
paintbrush Endangered Threatened -- 1B 

Ceanothus confusus Rincon ridge 
ceanothus 

Species of 
concern None -- 1B 

Ceanothus divergens Calistoga ceanothus Species of 
concern None -- 1B 

Ceanothus sonomensis Sonoma ceanothus Species of 
concern None -- 1B 

Cordylanthus mollis ssp 
mollis Soft bird’s-beak Endangered Rare -- 1B 

* Federal and California indicates listing status under the federal or state Endangered Species Acts.  CDFG is 
California Department of Fish and Game species of concern designation.  CNPS is the California Native Plant 
Society list of rare plants. 
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Table IIC (cont.) 
California Department of Fish and Game 

Natural Diversity Database 
Special Status Plants, Animals and Natural Communities of Napa County 

Scientific Name Common Name 
STATUS* 

Federal California CDFG CNPS 

Vascular plants 
Downingia pusilla Dwarf downingia None None -- 2 
Erigeron angustatus Narrow-leaved daisy None None -- 1B 

Fritillaria pluriflora Adobe-lily Species of 
concern None -- 1B 

Hesperolinon 
bicarpellatum 

Two-carpellate 
western flax 

Species of 
concern None -- 1B 

Hesperolinon breweri Brewer’s western 
flax 

Species of 
concern None -- 1B 

Hesperolinon 
drymarioides 

Drymaria-like 
western flax 

Species of 
concern None -- 1B 

Hesperolinon sp nov 
"serpentinum" Napa western flax None None -- 1B 

Juglans hindsii Northern California 
black walnut 

Species of 
concern None -- 1B 

Lasthenia conjugens Contra Costa 
goldfields Endangered None -- 1B 

Lathyrus jepsonii var 
jepsonii Delta tule pea Species of 

concern None -- 1B 

Layia septentrionalis Colusa layia None None -- 1B 

Legenere limosa Legenere Species of 
concern None -- 1B 

Lilaeopsis masonii Mason’s lilaeopsis Species of 
concern Rare -- 1B 

Limnanthes floccosa ssp 
floccosa 

Woolly 
meadowfoam None None -- 2 

Limnanthes vinculans Sebastopol 
meadowfoam Endangered Endangered -- 1B 

Linanthus jepsonii Jepson’s linanthus None None --  

Lupinus sericatus Cobb mountain 
lupine None None -- 1B 

Madia hallii Hall’s madia Species of 
concern None -- 1B 

Navarretia leucocephala 
ssp bakeri Baker’s navarretia None None -- 1B 

Navarretia leucocephala 
ssp pauciflora 

Few-flowered 
navarretia Endangered Threatened -- 1B 

Navarretia rosulata Marin County 
navarretia None None -- 1B 

Penstemon newberryi var 
sonomensis 

Sonoma 
beardtongue None None -- 1B 

Plagiobothrys strictus Calistoga popcorn-
flower Endangered Threatened -- 1B 

* Federal and California indicates listing status under the federal or state Endangered Species Acts.  CDFG is 
California Department of Fish and Game species of concern designation.  CNPS is the California Native Plant 
Society list of rare plants. 
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Table IIC (cont.) 
California Department of Fish and Game 

Natural Diversity Database 
Special Status Plants, Animals and Natural Communities of Napa County 

Scientific Name Common Name 
STATUS* 

Federal California CDFG CNPS 

Vascular plants 
Poa napensis Napa blue grass Endangered Endangered -- 1B 

Polygonum marinense Marin knotweed Species of 
concern None -- 3 

Sidalcea hickmanii ssp 
viridis Marin checkerbloom Species of 

concern None -- 1B 

Sidalcea oregana ssp 
hydrophila 

Marsh 
checkerbloom None None -- 1B 

Streptanthus brachiatus 
ssp brachiatus 

Socrates mine 
jewel-flower 

Species of 
concern None -- 1B 

Streptanthus morrisonii jewel-flower None None -- -- 
Trifolium amoenum Showy indian clover Endangered None -- 1B 

Crustaceans 

Syncaris pacifica California freshwater 
shrimp Endangered Endangered -- -- 

Insects 
Desmocerus californicus 
dimorphus 

Valley elderberry 
longhorn beetle Threatened None -- -- 

Amphibians 

Rana aurora draytonii California red-
legged frog Threatened None Species of 

Concern -- 

Rana boylii Foothill yellow-
legged frog 

Species of 
concern None Species of 

concern -- 

Fish 
Oncorhyncus mykiss Steelhead trout Threatened Threatened -- -- 

Reptiles 
Clemmys marmorata 
marmorata 

Northwestern pond 
turtle 

Species of 
concern None Species of 

concern -- 

Birds 

Accipiter striatus (nesting) Sharp-shinned hawk None None Species of 
concern -- 

Agelaius tricolor (nesting 
colony) Tricolored blackbird Species of 

concern None Species of 
concern -- 

Aquila chrysaetos 
(nesting and wintering) Golden eagle None None Species of 

concern -- 

Athene cunicularia 
(burrow sites) Burrowing owl Species of 

concern None Species of 
concern -- 

* Federal and California indicates listing status under the federal or state Endangered Species Acts.  CDFG is 
California Department of Fish and Game species of concern designation.  CNPS is the California Native Plant 
Society list of rare plants. 
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Table IIC (cont.) 
California Department of Fish and Game 

Natural Diversity Database 
Special Status Plants, Animals and Natural Communities of Napa County 

Scientific Name Common Name 
STATUS* 

Federal California CDFG CNPS 

Birds 
Charadrius alexandrinus 
nivosus (nesting) 

Western snowy 
plover Threatened None Species of 

concern -- 

Cypseloides niger 
(nesting) Black swift None None Species of 

concern -- 

Elanus leucurus (nesting) White-tailed kite None None -- -- 
Falco mexicanus 
(nesting) Prairie falcon None None Species of 

concern -- 

Geothlypis trichas 
sinuosa 

Salt marsh common 
yellowthroat 

Species of 
concern None Species of 

concern -- 

Haliaeetus leucocephalus 
(nesting & wintering) Bald eagle Threatened Endangered -- -- 

Laterallus jamaicensis 
coturniculus California black rail Species of 

concern Threatened -- -- 

Progne subis (nesting) Purple martin None None Species of 
concern -- 

Rallus longirostris 
obsoletus 

California clapper 
rail Endangered Endangered -- -- 

Strix occidentalis caurina Northern spotted 
owl Threatened None Species of 

concern -- 

Mammals 

Corynorhinus townsendii 
townsendii 

Townsend’s western 
big-eared bat 

Species of 
concern None Species of 

concern -- 

Reithrodontomys 
raviventris 

Salt marsh harvest 
mouse Endangered Endangered -- -- 

Sorex ornatus sinuosus Suisun shrew Species of 
concern None Species of 

concern -- 

Natural Communities 

Coastal and valley 
freshwater marsh -- None None -- -- 

Coastal brackish marsh -- None None -- -- 
Northern coastal salt 
marsh -- None None -- -- 

Northern interior cypress 
forest -- None None -- -- 

Northern vernal pool -- None None -- -- 
Serpentine bunchgrass -- None None -- -- 
Wildflower field -- None None -- -- 
* Federal and California indicates listing status under the federal or state Endangered Species Acts.  CDFG is 
California Department of Fish and Game species of concern designation.  CNPS is the California Native Plant 
Society list of rare plants. 
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Table IID 
California Department of Fish and Game 

Natural Diversity Database 
Special Status Plants, Animals and Natural Communities of Solano County 

Scientific Name Common Name 
STATUS* 

Federal California CDFG CNPS 

Vascular plants 

Aster lentus Suisun Marsh aster Species of 
concern None -- 1B 

Ceanothus purpureus holly-leaved 
ceanothus None None -- 1B 

Centromadia parryi ssp. 
parryi s pappose tarplant None None -- 1B 

Downingia pusilla dwarf downingia None None -- 2 

Hesperolinon breweri Brewer's western flax 
 

Brewer's western 
flax None None -- 1B 

Sidalcea hickmanii ssp. 
viridis Marin checkerbloom Species of 

concern None -- 1B 

Viburnum ellipticum oval-leaved 
viburnum None None -- 2 

Insects 
Desmocerus californicus 
dimorphus 

Valley elderberry 
longhorn beetle Threatened None -- -- 

Amphibians 

Rana aurora draytonii California red-
legged frog Threatened None Species of 

Concern -- 

Rana boylii Foothill yellow-
legged frog 

Species of 
concern None Species of 

concern -- 

Fish 
Oncorhyncus mykiss Steelhead trout Threatened Threatened -- -- 

Reptiles 
Clemmys marmorata 
marmorata 

Northwestern pond 
turtle 

Species of 
concern None Species of 

concern -- 

Birds 

Accipiter striatus (nesting) Sharp-shinned hawk None None Species of 
concern -- 

Agelaius tricolor (nesting 
colony) Tricolored blackbird Species of 

concern None Species of 
concern -- 

Aquila chrysaetos 
(nesting and wintering) Golden eagle None None Species of 

concern -- 

Athene cunicularia 
(burrow sites) Burrowing owl Species of 

concern None Species of 
concern -- 

Cypseloides niger 
(nesting) Black swift None None Species of 

concern -- 

Elanus leucurus (nesting) White-tailed kite None None -- -- 
Falco mexicanus 
(nesting) Prairie falcon None None Species of 

concern -- 
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Table IID (cont.) 
California Department of Fish and Game 

Natural Diversity Database 
Special Status Plants, Animals and Natural Communities of Solano County 

Geothlypis trichas 
sinuosa 

Salt marsh common 
yellowthroat 

Species of 
concern None Species of 

concern -- 

Haliaeetus leucocephalus 
(nesting & wintering) Bald eagle Threatened Endangered -- -- 

Laterallus jamaicensis 
coturniculus California black rail Species of 

concern Threatened -- -- 

Melospiza melodia 
maxillaris 

Suisun song 
sparrow 

Species of 
concern None ----- ---- 

Mammals 

Sorex ornatus sinuosus Suisun shrew Species of 
concern None Species of 

concern -- 

Natural Communities 

Coastal and valley 
freshwater marsh -- None None -- -- 

Coastal brackish marsh -- None None -- -- 

Northern vernal pool -- None None -- -- 
* Federal and California indicates listing status under the federal or state Endangered Species Acts.  CDFG is 
California Department of Fish and Game species of concern designation.  CNPS is the California Native Plant 
Society list of rare plants 
 
 

 Indicate in the Farm Conservation Plan the past use of the property including grazing 
history, logging, mining, residential and agricultural uses.  Estimate when these uses 
occurred, for how long and at what intensity.  For example, if the site has been clear-cut 
and then heavily grazed up to three years ago, include this information.  Prior and recent 
land uses contribute to the current distribution of vegetation.  Changing land uses can 
result in regeneration of native plants and identification of site areas for revegetation. 

 
 A special status species survey of the property will likely be needed for CEQA 

compliance but can be limited to the vineyard area once it is defined. 
 
 
8. CULTURAL AND HISTORICAL SITES 
 
Background:  Cultural and Historic Sites 
 
Under CEQA a survey for archaeological and historic sites on the property is required.  
There are a number of steps to document cultural and historical sites including a literature 
review for previously recorded sites, a field inventory and, if archaeological resources or 
historic sites are found, an impact mitigation plan must be prepared.  Additional information 
on cultural and historical sites and procedures is available at: www.ohp.parks.ca.gov and 
http://ceres.ca.gov. 
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SITE INVENTORY:  CULTURAL AND HISTORIC SITES 
 

 A licensed archaeologist must complete the survey.  The survey should focus on those 
areas of the site where disturbance is likely.   

 
 
9. OTHER SITE FEATURES 

 
There may be other features of the site that need to be evaluated both for site development 
and CEQA compliance.  These might include: 
 

 Locations of buildings, on-site landfills and any areas of the site where hazardous 
material could occur, such as pesticides or leaking diesel or gasoline tanks. 

 
 Existing reservoirs and wells, groundwater and surface water resources 

 
 Utility corridors 

 
 Access routes to public roads 

 
 Mines and quarries 

 
 Recreational sites 

 
 
10. USING THE PRELIMINARY EVALUATION:  DETERMINING THE PROPOSED 

NEW VINEYARD AREAS 
 
 
Slopes 
 

 Using the slope measurements, delineate the areas of the site of less than 30% slope.  
Within these general areas there may be areas of less than one acre with higher slopes.   

 
Creek Channels 
 

 Once the slope areas available for vineyard development are delineated the natural 
drainage features need to be factored in.  Changes to the drainage network as part of 
the vineyard development should be minimized.   

 
Element VI contains the detailed evaluation procedure and science-based protocols for 
restoration plans on perennial and seasonal creeks.  This element includes the 
relationship of watershed drainage area to bankfull channel width developed for the 
Napa River and Suisun Creek watersheds and ecological “sizing” requirements for 
stream corridors as well as vegetative restoration methods.  New vineyards adjacent to 
perennial and seasonal creeks should complete this element and there may be a 
reduction in the potential vineyard footprint based on this analysis.   
 
For ephemeral creeks the setback should extend from the topographic edge or 
vegetative edge of the hillside swale containing the creek or the edge of the creek 
channel or vegetative corridor.  Napa County has specific setback requirements based 
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on the slope of the hillside.  The FFF program staff can assist with these determinations 
on the site. 

 
 The potential stream setbacks should be outlined on the potential vineyard areas to 

determine the most likely footprint. 
 
Vegetation 
 

 Some vegetation removal is required for most projects.  Clearance of coniferous forest 
can require permits from the California Department of Forestry.  Filling of wetlands, 
disturbance of listed species, or their habitats, will require mitigation.  Review the 
locations of any of these features within the proposed vineyard areas and consider 
methods to avoid these features.  If avoidance renders the project unworkable delineate 
on-site areas for mitigation of wetland, or listed species.  A CEQA document will likely be 
needed for projects with major tree removal, effects to wetlands or listed species habitat.  
Additionally, major conversions of timber to vineyard will need to meet the BMP limiting 
increases in peak flow discharge (page 47). 

 
 If there are large oaks scattered over the potential vineyard areas, retention should be 

considered.  The oak should have a 15-foot buffer, left undeveloped, measured from the 
canopy drip line.  If the oaks make portions of the project unworkable, compromise by 
removing some of the oaks and choosing an area on-site for a replanting area.  A single 
oak surrounded by vineyard has a lower value to wildlife than contiguous oaks making 
up oak woodland habitat on another part of the property. 

 
 Other types of vegetation such as grassland, chaparral shrub, and oak woodland shrub 

are not necessarily rare and depending upon the condition of the property, may be 
degraded from years of grazing.  Clearing of this vegetation within the proposed 
vineyard areas coupled with replanting and enhancement of other areas outside the 
footprint can result in an overall increase in wildlife values and little to no contribution to 
cumulative effects in the watershed. 

 
Cultural Resources 
 

 The recommendations of the archaeological survey if applicable to the proposed 
vineyard areas should be incorporated. 

 
Erosion Sites 
 

 Existing erosion sites, if part of the proposed vineyard areas, should be repaired (see 
page 53) as part of the vineyard development or if outside the vineyard area included in 
the Farm Conservation Plan for repair. 

 
Summary  
 

 Using the site inventory and preliminary evaluations, the vineyard areas can be 
determined.  Complete the summary table in the Farm Conservation Plan. 

 
The proposed vineyard areas defined through this process should have a minimal level 
of environmental impact.  The summary table of potential impacts and mitigation needs 
provides an outline of measures to reduce environmental impacts.  Now the vineyards 
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can be designed to allow for a minimum of effects and other areas of the site can be 
reviewed for repair and restoration actions. 

 
 
APPLICATION OF BENEFICIAL MANAGEMENT PRACTICES (BMPs) FOR SITE 
DESIGN 
 
Since 1991 Napa County has required an Erosion Control Plan for new vineyards on slopes 
in excess of 5%.  The primary goal of this regulation is the reduction of soil erosion and 
protection of water quality.   
 
The current conservation regulations require the submittal and approval of an Erosion 
Control Plan that includes a number of components: 
 

 Detailed description for all grading, earthmoving and project activities 
 

 General description of existing conditions such as topography, vegetation, soil types, 
natural features, and erosion problems 

 
 Proposed erosion control methods such as cover crops, mulching and management 

 
 Proposed drainage improvements, sediment basins and other structures 

 
 Proposed stormwater runoff measures including design criteria 

 
 Implementation schedules including interim phasing 

 
 Detailed site plan at a 1’’ = 200’ scale with 2 or 5-foot contour lines or a scale 

appropriate to the project  and all aspects of the proposed project depicted 
 

 Detailed engineering drawings of project features  
 

 For sites in municipal water supply watersheds, the Napa County regulations for these 
areas also need to be incorporated 

 
The Napa County RCD reviews the Erosion Control Plans for Napa County and the NRCS 
as well as private companies assist growers in preparing the plans.  The RCD and NRCS 
have pioneered many vineyard design and erosion control improvements that have 
dramatically reduced fine sediment generation and delivery from vineyards to creeks. 
 
In Solano County any new vineyard or orchard on slopes in excess of 15% or of substantial 
size would be required to get a major grading permit which requires the preparation of an 
engineered erosion, sediment and runoff control plan. 
 
The plan should incorporate recommendations contained in the county's Erosion and 
Sediment Control Handbook. The plan should contain a description of the following: 
(1) Vegetative measures. 
(2) Drainage protection and control measures. 
(3) Erosion and sediment control measures. 
(4) Runoff control measures. 
(5) Cut and fill construction. 
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(6) Disposal of excess materials. 
(7) Stockpiling of materials. 
(8) Dust control measures. 
(9) A construction schedule. 
(b) The director may also require additional information to be supplied by the applicant 
including but not limited to the following: 
(1) A soil engineering report including data regarding the nature, distribution and strength of 
existing soils, conclusions and recommendations for grading procedures and design criteria 
for corrective measures when necessary, and opinions and recommendations covering 
adequacy of sites to be developed by the proposed grading. 
(2) An engineering geology report including an adequate description of the geology of the 
site, conclusions and recommendations regarding the effect of geologic conditions on the 
proposed development, and opinions and recommendations covering the adequacy of sites 
to be developed by the proposed grading. 
 
The Farm Conservation Plan enhances the evaluation of new vineyards with several 
additional topics while incorporating the erosion control measures currently in use.  The 
effectiveness of many of these practices has been demonstrated over the period of time 
these regulations have been in place. 
 
 
11. DESIGNING FOR SOIL CONSERVATION AND EROSION CONTROL 
 
Background: Types of Erosion and Vineyard Layout 
Soil erosion is caused by the ability of raindrops, flowing water and wind to move soil 
particles.  Although erosion is natural, human uses of land often increase the rate of soil 
erosion and increase the amount of sediment moving into creek and river channels. 
 
There are several types of erosion.  Sheet erosion involves the loss of a thin layer of topsoil 
across the overall hillslope and is also called sheetwash. This type of erosion is often not 
noticeable, but is the largest cause of soil loss.  Rain striking bare unvegetated land causes 
the surface inch of soil to become mobile and particle by particle the soil flows off the land.  
This type of soil erosion is typical with farmland if careful soil conservation is not practiced 
and soil productivity will be lost over time.  Slope plays a major factor in sheet erosion, 
particularly the length of the slope.  Vegetative cover has a major effect in reducing sheet 
erosion. 
 
Rill and gully erosion is easier to observe and represents the loss of soil in one location, not 
layer by layer as in sheet erosion.  Rills and gullies usually occur due to concentration of  
water flow. Flows become concentrated through changes made to drainage patterns on a 
hillside such as roads, soil compaction, and vegetation removal.  This type of erosion is 
prevalent when swales and ephemeral streams are cleared and are then subject to 
concentrated flows as a part of the natural drainage system but without protective 
vegetation.  Gullies are expensive to repair and can be difficult to control once started.  
Careful consideration before vegetation clearing, or road construction, is the best way to 
avoid creating these problems.  Rapid response to gully formation can repair small problems 
before they get huge. 
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Erosion is measured in the loss of tons of soil per year.  One ton of soil loss per acre is a 
thickness of 2 to 3 sheets of paper.  Sheet and rill erosion rates reach 8 to 15 tons or more 
of soil loss per acre per year.   
 
Slope has an enormous effect on soil erosion, drainage, and land use.  Slope magnifies the 
effects of rainwater runoff and its ability to carry soil as well as increasing the likelihood of 
hillside slippage.  For this reason the Napa County Hillside Development Regulations 
severely restrict vineyard development on slopes in excess of 30%. 
 
The vineyard site design should address grape production as well as soil conservation to 
keep the vineyard productive over the long term.  The design should incorporate soil 
conservation measures including: retention of natural drainage features including ephemeral 
streams/swales, all year round and seasonal streams; evaluation of the site in small enough 
drainage units to design a drainage system with a large number of inlets and outlets to avoid 
concentration of flow and erosion; and avoiding increases in stormwater volumes. Use of 
mulch, cover crops and other practices to protect soil.  Soil protection should be a focus and 
a goal at all times in the development phase of the vineyard and into the management of the 
vineyard floor, all roads and avenues. 
 
Vineyard Layout 
There are several types of vineyard layout – cross slope, on the contour and up and over 
the hill.  The decision of which layout is best for a site is primarily a function of the percent 
slope, the slope length, aspect and the soil type.  The vineyard rows must be laid out to be 
safely accessible to farm equipment working on a sloped hillside.  Most tractors cannot 
operate on slopes over 25% without the danger of rollovers.  Therefore the site must be 
terraced to create a flat and safe surface for the tractor to operate, or the vineyard is laid out 
up and down the contour if this layout provides for safer operations.  In addition, the tractor 
must also be able to turnaround at the end of each vineyard road without incurring a safety 
problem, or slipping down the hillside.  
 
Another effect of steep slopes is the reduction in the number of vines that can be planted.  
Terracing steeper slopes requires more land for the terrace benches and will accommodate 
fewer vines per acre.  Up and over the hill layout may allow for a greater number of vines on 
a moderate slope than terracing the same site.   
 
With any vineyard layout for a site, the drainage system must include an evaluation of slope 
length and include adequate numbers of inlets and stormwater diversions to avoid 
concentration of flow and erosion of the slope.  In terraces the bench can be cut to 
accommodate interception of flow into inlets and underground pipes at frequent intervals.  
For up and over the hill layout, frequent diversions or inlets across the vineyard slope may 
be used to break up flow that will move down the vine rows and middles causing rill or gully 
erosion.  In all cases cover crops over the entire vineyard floor (including all portions of the 
terrace – both bench flat and face) are needed.  Even if the vine row is stripped sprayed or 
cleared, some mulch should be left particularly for up and over the hill layout.  Otherwise the 
vine row can become an avenue of flow and erode soil from around the vines. 
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EXAMPLE OF AERIAL MAP WITH POTENTIAL VINEYARD AREAS DELINEATED IN WHITE BOXES
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APPLYING SITE DESIGN BMPS: SHEET EROSION CONTROL 
 

 The Erosion Control Plan typically incorporates an analysis of sheet erosion from the 
proposed vineyard using the Universal Soil Loss Equation (USLE) included in Appendix 
1.  The USLE evaluates the potential for sheet erosion at a particular site with a set of 
proposed practices.  The USLE predicts soil loss by evaluation of rainfall conditions (R), 
the susceptibility of soil to erosion (K), the length and steepness of the slope (LS), the 
erodibility of soil under various cover cropping scenarios (C), and the effectiveness of 
the vineyard layout (contour for example) on erosion control (P). 

 
The predicted sheet erosion or soil loss is then compared to the T value or soil loss 
tolerance for a specific soil type.  The T values in Napa County are relatively low at 1 to 
5 tons per acre per year for all soil types.  Erosion Control Plans are reviewed to assure 
they include a variety of practices, such as drainage improvements, cover crops and 
tillage, sediment basins and grassed waterways to attain the acceptable soil loss 
tolerance for sheet erosion. 
 
The Erosion Control Plan also reviews the potential for concentrated flows and rill and 
gully erosion that is discussed in the following sections.  The plan also includes 
temporary erosion control measures for assuring that any soil loss from the site is 
contained. 
 

 Attach the Erosion Control Plan and fill out the Farm Conservation Plan regarding the 
project features. 

 
 If the site appears to have evidence of unstable slopes, a geologist should be hired to 

carefully evaluate the site before developing a vineyard.  Unless the hillside can be 
completely stabilized, the vineyard could be lost.  Smaller slips and erosion sites should 
be repaired as part of the site development. 

 
 The layout of the vineyard in relationship to slopes should provide for tractor safety, 

grape production and maximum soil protection.  
 

 Filter strips are a strip of dense grass or vegetation between the vineyard and 
waterways.  The vineyard design should incorporate filter strips or allow for all perimeter 
roads near waterways to be managed consistently every winter as filter strips. 
 

 When considering the use of terraces and benches the need for soil conservation 
requires cover crop on the terrace flat and the berm, or face, of the terrace. Additionally 
the terrace flats can be easily damaged if tilled when soil is wet. These ruts can create 
changes in drainage and localized failures in the terrace. 

 
 
12. DRAINAGE IMPROVEMENTS 
 
Background: Drainage Improvements 
Once the natural drainage pattern is delineated, the need for drainage improvements in the 
proposed new vineyard areas can be determined.  It is important that stormwater be 
carefully managed to avoid creating concentrated flow that can cause both soil erosion and 
slope failures.  In some hillside vineyards stormwater is routed through diversions and 
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underground pipes.  The concept in using diversions and underground systems is to reduce 
the potential for concentrated surface flows by reducing the distance (slope length) over 
which the water flows and diverting it into a drainage system. Reducing soil erosion is 
necessary to protect water quality, fish habitat and the viability of the vineyard.  
 
Benched and terraced vineyards are designed to divert flow from the bench into a series of 
drop inlets and underground pipes.  This system creates numerous points of diversion along 
the slope significantly reducing the concentration of flow on the slope.  There are other types 
of drainage systems used in terraced vineyards as well.  A diversion ditch at the top of a 
hillside vineyard may be used to limit the volume of water flowing through the site and move 
a portion of the stormwater into a creek or waterway.  In general, the steeper and longer the 
slope of the vineyard, the greater the speed of the runoff produced and the more diversion 
points required. 
 
The preferred system for hillside vineyards is to retain natural swales and ephemeral 
streams to the greatest degree possible.  The swale is managed for dense vegetative cover 
such as native woodland, chaparral, or perennial grassland with some structural 
components, such as rock check dams, if needed for grade stabilization control.  In the case 
of sites with heavily vegetated oak and woodland swales, dividing the site into distinct blocks 
of vineyard and retaining the swale with natural vegetation may be the best option.  For sites 
with smaller ephemeral creeks in the proposed vineyard area, grassed waterways with a 
rock tractor crossing may be advisable.  Rock or cement lining swales to increase flow into 
streams is generally not a good practice as erosion problems will be created downstream. 
 
For some sites, re-contouring has reduced slopes to a gentler gradient and reduce overall 
soil erosion from concentrated flows.  Re-contouring with installation of drainage systems 
and use of permanent cover crops can reduce soil erosion over the long term.  However to 
achieve this change in the landscape involves a significant amount of initial land movement 
and disturbance. 
 
While diverting and under-grounding water removes concentrated surface flow from eroding 
soil, it will increase flow volumes at the pipe outlet.  The location of the drain, or diversion 
outlet, and its potential effect on the creek or waterway where it discharges should be 
evaluated.  The energy and erosional force of the drain water will need to be mitigated with 
the placement of large rock, stilling basins or other structures to act as an energy dissipater.  
In some instances the installation of stormwater spreaders can dissipate concentrated flows.  
Stormwater spreaders are pipes with holes staked onto the contour and attached to the 
outlet of the vineyard drainage pipe.  The spreader will not function correctly if water 
volumes are too great or if holes in the pipe are too small and clog.   
 
Placing many smaller drainage outlets with energy dissipaters, rather than one large one, is 
another preferred option.  If necessary, creating a stilling, or detention, basin to temporarily 
hold the stormwater before releasing it may reduce effects on a creek. Detention basins 
should be located off-channel and their use can alleviate the issue of a vineyard increasing 
the volume of floodwater downstream in smaller (2-, 5-, 10-year) frequency storm events.  
 
The size and configuration of the vineyard drainage system is different for each individual 
site. There are varying concerns regarding the removal of vegetation and the potential for 
changes in the volume and timing of runoff from the site.  Changes in runoff volume can 
affect the form and habitats in the creek downstream.  This is a complex issue.  The slope, 
vegetative cover types, rainfall volumes, and soil types on a site play major roles in the 
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volume and timing of stormwater runoff from a hillside.  Vineyards with dense cover crops do 
not differ greatly in their infiltration of stormwater from the same site covered in natural 
grassland.  Heavily grazed or compacted lands may have less infiltration and more runoff 
than the vineyard.  A forested site converted to a vineyard can have reduced infiltration and 
greater runoff. 

 
However for any increase in runoff volume created by the vineyard to affect flood levels in 
the creek or river, the increase would have to represent a major portion of the total runoff 
volume in the creek. In general, it is more likely that vineyard development in a tributary 
watershed could affect the flow levels in the creek over time as many vineyards are put in 
and all of the conversion added together has an effect.  To avoid this cumulative problem 
each vineyard should create no more than a 10-15% increase in the volume of peak 
stormwater discharges over the pre-project condition.  As part of the FFF program, a 
Science Advisory Group was convened and discussed peak stormwater discharges.  The 
group agreed that a figure of 10-15% increase could be used if particular models and 
methods were used in the evaluation (see Appendix 2).  The science group also agreed that 
monitoring and adaptive management to revise the figure would be needed.   
 
In general, drainage systems are installed to avoid soil erosion and thus reduce the amount 
of sedimentation in the creek and negative effects on fish habitat.  However the system can 
be made more fish friendly by incorporating the following BMPs. 
 
 
APPLYING SITE DESIGN BMPS: DRAINAGE IMPROVEMENTS 
 
Consult with NRCS or a qualified engineer or professional to design a drainage system for 
the vineyard that includes the following: 
 

 Remove from the vineyard footprint the areas of the site that are natural drainage 
channels  - year round and seasonal creeks and their riparian corridor areas and all 
major ephemeral streams.  

 
 For those areas where improvements such as underground pipes or grass-lined 

waterways must be installed, be careful to address all the features of the drainage in the 
design for the new vineyard.  

 
 Size and design vineyard drainage systems for the 50- to 100-year frequency, 24-hour 

duration rainfall event.   Diversion ditches are typically designed for a smaller storm, the 
25-year frequency, 24-hour duration event. 

 
 Use a long record of rainfall data and make sure it is close enough to the location of the 

site to be applicable.  Review the information for the highest intensity rainfall event (the 
greatest amount of rainfall over the shortest period of time) and make sure that this 
amount does not differ a great deal from the 24-hour figure.  This comparison is done to 
assure that the system will not fail in a very intense, but short, storm event as well as a 
longer duration rainfall event. This information is available from the National Weather 
Service at http://www.wrcc.dri.edu/pcpnfreq.html. 

 
 Plans for the system should address whether the soil types on the site are subject to 

piping.  Piping is the movement of water through porous soil types. The water increases 
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erosion and blowouts of the drainage system. Some types of soils are more inclined to 
undergo piping than others.  
 

 Plans should address inlet clogging with installation of screens, grates or other 
measures.  

 
 Design the outlets of the system to result in no erosion in swales, streams or creeks.  

The drainage system should spread the flows out into as many outlet locations as 
practicable rather than concentrating all the drainage into a few pipes and outlets.  
Stormwater spreaders may be appropriate in some systems. 

 
 The system should address more than just the drainage produced by the vineyard.  The 

larger upslope areas and the storm flows produced that enter the site need to be 
included. 

 
 Design the system to result in only very small increases in peak stormwater volumes.  

The drainage system should not increase peak stormwater discharge over pre-project 
conditions by more than 10-15% for the 2-, 5-, and 10-year events.  If such increases are 
unavoidable, then detention or water spreader facilities should be included to mitigate 
the increase.  Reducing the volumes and the potential for erosion of creeks is in the 
vineyard operators' favor.  Remember that incision of the creek from increased flows can 
create failures in the banks of ephemeral streams and undercut and damage the 
vineyard.  The stormwater discharge from the site for various sizes of storms (2-, 5-, 10-, 
50-, 100-yr frequency 24-hour duration events) under its pre-project condition whether in 
agriculture, forest, grazing or other land uses and the post-project conditions needs to be 
evaluated.  The TR-55 model used by the NRCS or other hydrologic models such as the 
HEC-1 can be used by the professional designing the drainage system to demonstrate 
that changes in stormwater from the vineyard are within the 10-15% increase level (see 
Appendix 2 for more details).  Attach the model results and assumptions to the Farm 
Conservation Plan. 

 
 Winter cover crops are always needed in conjunction with drainage improvements to 

reduce surface flows and soil erosion. 
 

 Indicate the features of the drainage system on the Farm Conservation Plan. 
 

 All designs and plans need adequate detail to install the drainage system and other 
features very precisely.  These plans will serve to guide annual maintenance and 
management efforts for outlets, inlets, terraces and other features in Element III. 

 
 
13. LAND TREATMENT 
 
Background: Land Treatment 
 
Soil testing is a part of evaluating a new vineyard site.  The test will determine the soil pH, 
depth, texture, composition and need for certain amendments such as gypsum for high pH 
and magnesium for low pH.  These amendments are mixed into the soil by disking or ripping 
the site.  The soil is also evaluated for the need to change its structure and increase root 
penetration.  Deep ripping consists of using heavy equipment to break up the deeper soil 
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horizons that may have less porous soil to allow the vine roots to penetrate.  Both disking 
and ripping of the site disturb the soil and can result in great amounts of erosion if not done 
properly.  However, should this practice be used, all disking and ripping should be 
completed and a dense cover crop established prior to October 15.  For sites in Napa 
municipal water supply watershed, all grading and cover crop establishment should be 
completed by September 15.  The cover crop should be irrigated if possible particularly in 
critical erosion areas and emergency erosion control and winter field inspection by the 
farmer should be planned out. 
 
 
APPLYING SITE DESIGN BMPS: LAND TREATMENT 
 

 Indicate the type of land treatment to be used for each vineyard area in the Farm 
Conservation Plan. 

 
 Each area to be graded re-contoured or ripped should be sized so that all soil grading is 

completed, drainage, irrigation and other improvements are installed and cover crops 
are seeded and irrigated to produce a dense ground cover prior to October 15, or 
September 15 for sites in municipal water supply watersheds in Napa County.  This may 
require separating a large vineyard area into phases. 

 
 The last pass, or set of passes, by the grading, ripping or tilling equipment must be a 

cross-sloped pass to avoid creating any rills up and down the hillside and increasing 
erosions. 

 
 If the project cannot be completed and a dense cover crop established by October 15, or 

September 15 for sites in municipal water supply watersheds in Napa County, don’t start 
the project until next spring.   

 
 All emergency erosion control and a winter inspection program should be in place by 

October 15, or September 15 for sites in municipal water supply watersheds in Napa 
County.   

 
 
14. FIELD ROADS  
 
This section addresses the locations of roads through and along the edges of the vineyard 
and those that connect blocks of vineyard as part of the site development footprint.  The 
primary road system and the design and installation of all roads including these field roads is 
covered in detail in Element V. 
 
 
APPLYING SITE DESIGN BMPS: FIELD ROADS 
 

 The site design should avoid locating field roads close to stream channels.  Floodwaters 
may create a waterway out of the field road and severely erode it.  The main roads 
should be located through the vineyard with turnarounds along the edge of the 
vineyard/creek corridor or swale.  All turnarounds and field roads adjacent to creek 
corridors and swales should be winterized and managed as vegetated filter strips.  
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 Minimize the number of creek crossings. Construct those crossings necessary for the 
site at right angles to the creek channel.  Construct them to create the least disturbance 
to the natural form of the channel.  Plan to have one, or at most two, seasonal crossings 
or bridges for larger creeks. Seasonal at-grade crossings can be the least impacting if 
the banks of the channel allow this design, and the use of the crossing will not disturb in-
stream uses of the creek by the fish.  Culverted crossings, concrete fords and other 
types of crossings should be carefully evaluated. 

 
 Indicate in the Farm Conservation Plan the features of the vineyard field roads. 

 
15. VEGETATION REMOVAL 
 
Background:  Vegetation Removal 
 
Potential vineyard sites will typically have vegetation covering the hillside.  Removal of 
vegetation over large areas can increase soil erosion and change drainage patterns.  
However changing some types of vegetative cover, such as heavily grazed hillsides to 
vineyard with permanent cover crops can result in a net increase in vegetative cover and 
reduction in soil erosion.  The preliminary evaluation and determination of the vineyard 
footprint takes vegetation removal into account. 
 
 
APPLYING SITE DESIGN BMPS: VEGETATION REMOVAL 
 

 Remove only the minimum of vegetation for the vineyard footprint.  Do not overclear the 
area, as it will require replanting with other vegetation to stop soil erosion.  Minimize the 
road width around the outside perimeter to allow for vegetation retention. 

 
  Never clear creeks or drainageways of any type – year round, seasonal, or ephemeral, 

as this can cause severe erosion, sedimentation and directly impact fish habitat. 
 

 As part of the preliminary evaluation heritage oaks, redwoods and other large native 
trees are considered for retention.  If oaks are removed, replanting in other areas should 
be done at a ratio of 10:1 using locally derived stock of the same species.  Summer 
irrigation at a three-week interval for the first 3 summers will assist the oaks to grow.  Do 
not water frequently in the summer as oaks are prone to root rot.  Swales or outer 
riparian corridors are often good areas of the site to replant oaks.  Some vineyard sites 
may not be able to retain oaks and replanting should be done elsewhere.  There are 
several theories regarding the spread of oak root fungus into vineyards and whether the 
removal of the trees helps or hinders the spread of the fungus. 

 
 If you have a vernal pool or wetland on your site you will need to apply for a permit to 

develop the area.  Contact the Napa or Solano County Planning Department, NRCS, 
Regional Water Quality Control Board and California Department of Fish and Game for 
information on this permit process.
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VINEYARD ACCESS ROAD

ALONG BOTH SIDES OF

STREAM CAN EASILY ADD SEDI-

MENT TO STREAM AND BE

ERODED BY FLOOD FLOWS.
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 If you plan to remove coniferous forest, you may need a permit.  Check with the 
California Department of Forestry.  

 
 Evaluate the vineyard design to retain the maximum amount of vegetation in 

swales/ephemeral streams.  Swales hold ephemeral creeks that serve as stormwater 
channels in large storms and leaving the vegetation intact reduces erosion and drainage 
problems.  It may be possible to break the site into several operational blocks with 
natural creeks in between.  Tractor crossings of the swale or creek should be minimized 
on the site.   

 
 Evaluate the vineyard site for the type of vegetation being removed and other areas of 

the property where vegetation could be planted or enhanced.  Past land use may have 
resulted in a loss of native understory species, forest of dense, even aged stands with 
little biodiversity or loss of native plant cover in steep areas.  Revegetation of areas 
outside the vineyard can create higher value habitat over the total property. 

 
 Development of some sites to vineyard may also affect wildlife migration corridors.  

Deer, for example, move from the canyon bottom to the ridgetop and from the very 
upper areas of a watershed to its outlet.  Evaluate how an animal can cross through the 
site with the vineyard and accommodate vegetated migration corridors in the design.  
Wide, well-vegetated creeks and unfenced corridors, or an adequate area of natural 
vegetation for the animals to easily go around the vineyard site may be incorporated.  
Appendix 3 includes some considerations for wildlife friendly fencing. 

 
 Indicate the features of the project vegetation removal/retention and fencing in the Farm 

Conservation Plan. 
 
 
16. EROSION SITES 
 
Repair of existing erosion sites should be integrated into the vineyard development of the 
site.  Element III contains an extensive discussion of erosion site repair methods. 
 
 



VIEW LOOKING DOWN STEEP HILLSIDE
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TWO VIEWS OF VINEYARDS WHERE THE EPHEMERAL
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TWO EPHEMERAL STREAMS.  LINES INDICATE THE APPROXIMATE OUTER EXTENT OF THE SWALES.  GRASSY

SWALE ON LEFT NEEDS EROSION CONTROL AND REVEGETATION.  SWALE ON RIGHT IS WELL VEGETATED

AND SHOULD REMAIN UNDISTURBED. 
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WITH OAK WOODLAND VEGETATION AND GRASSLAND

SWALE WITH SOME EROSION
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APPLYING SITE DESIGN BMPS: EROSION SITES 
 

 With assistance from NRCS, or a qualified engineer or soil scientist, evaluate potential 
solutions for existing erosion sites within the new vineyard footprint or other areas of the 
property.  The evaluation should review drainage on the site, the erosion problem and its 
cause. 

 
 The new vineyard development may be able to decrease soil erosion and peak 

discharge over the previous land condition as long as the cause of the problem is 
corrected.  Otherwise the new vineyard may suffer similar damage. 

 
 Particular attention should be paid to any terracing or benching of the site and the 

possibility of concentrated drainage and its effect on already unstable areas.  Some soil 
types are more prone to gully erosion from concentrated drainage. 

 
 If erosion sites are primarily streams and swales, be very careful to consider fish friendly 

restoration techniques.  Lining streams with rock riprap damages creek habitats 
downstream due to the effect of rock riprap on increasing the velocity of stormflows.  
Vegetative solutions, or if the problem is severe, vegetative and structural components 
combined which will not increase peak flow volumes into downstream creeks are 
preferred. 

 
 Once again consider the drainage patterns on the site when fixing erosion problems. 

Don't fix one problem only to create a bigger problem downstream.  As a rule, repairs 
should stop the cause of the problem, not just repair the symptoms or translate the 
problem downstream.  

 
 Fill in the erosion site section of the Farm Conservation Plan. 

 
 
17. WATER SOURCES/WATER CONSERVATION 
 
Background:  Water Sources 
 
You should have a permitted or licensed water source prior to installing your project.  In 
general, for surface water diversions only off-channel reservoirs filled through diversions 
between December 15 and March 31 will receive new appropriative water rights.  If the 
property has an existing reservoir or diversion review the water right permit and license for 
potential limitations on transfer to vineyard irrigation and frost control.  Additionally, the 
proposed diversion must be considered in the context of all the other diversions and 
impoundments in the watershed.  Appendix 4 includes a discussion of water rights 
permitting.  The studies and analyses required as part of the water rights permit are complex 
and will require a hydrologist, or engineer, to complete all the necessary studies. 
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GULLIES
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CHECK DAMS CAN BE MADE OF ROCK, REDWOOD OR

OTHER MATERIALS. THEY STABLILIZE THE GRADE AND
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CHECK DAMS ARE USED TO STABLILIZE GULLIES AND

REDUCE SOIL EROSION
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APPLYING SITE DESIGN BMPS:  WATER SOURCES/WATER CONSERVATION 
 

 New reservoirs must be off-channel reservoirs with winter diversion and filling 
(December 15 – March 31) to gain a state water rights permit to impound surface flows.  
The analysis needed for permitting this type of reservoir is described in Appendix 4. 

 
 Use of riparian diversions for irrigation of new vineyards is not advisable.  A 1600 permit 

from the California Department of Fish and Game is required for riparian diversions and 
seasonal limitations on diversions are likely to be included in the permit conditions.  
Riparian diversions for frost control may be possible, if surplus flows are available as 
demonstrated by a study, as defined in Appendix 4 and a regulatory pond is used (see 
page 174 for additional information on frost control practices). 

 
 Review your irrigation system and proposed vineyard block size to assure water 

conservation is maximized (see page 173 for further information on irrigation practices). 
 

 Review your frost control methods and make sure they minimize the use of water and 
that the water rights studies and application include rights for frost control water and any 
diversion site or storage. 

 
 There are approaches to collecting water from a subsurface system and from frost 

control applications by installing subsurface perforated pipes, or French drains, and 
cisterns/sumps which collect and the subsurface water which is then pumped into off-
channel reservoirs.  In some locations, reservoirs can be designed to collect subsurface 
flows directly.  Some of these approaches represent on-site water recollection allowing 
water to be conserved and reducing the need for additional diversions or wells. 

 
 Screens must be placed on all direct riparian diversions according to the NMFS criteria 

in Appendix 4. 
 

 Wells can also have an impact on stream levels if they are too close to an alluvial stream 
channel.  If the well affects water flows in the stream, it will need to be permitted as a 
surface water diversion and go through the same process as an appropriative water right 
application.  If the well is not near the stream, very deep (>100 ft.) or does not affect 
stream flows, it may be a good source of water with less impact to the fishery than 
stream diversions or reservoirs. 

 
 If wastewater is available for irrigation, it may represent another alternative for a portion 

of the site’s water needs. 
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TWO AERIAL PHOTOGRAPHS SHOWING OFF-CHANNEL RESERVOIRS

OFF-CHANNEL RESERVOIRS
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IRRIGATION SYSTEMS.

WATER CONSERVATION
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DESIGN DETAILS AND INSTALLATION:  APPLICATION OF BENEFICIAL 
MANAGEMENT PRACTICES 
 
Once designed, the vineyard must be installed correctly using the BMPs to avoid soil 
erosion and additional costs.  Review the BMPs for vineyard installation with the responsible 
contractors and workers.  Make sure your plan includes: 
 

 Plans and specifications with the necessary installation details to avoid mistakes or 
misinterpretation 

 
 Seasonal restrictions 

 
 Erosion control preparedness and winterization programs 

 
 Adequate supervision and inspection 

 
 Winter site observation, inspection and maintenance with immediate erosion control if 

needed. 
 
 
18. TIMING 
 
Background: Timing for New Vineyard Installation 
 
Soil left disturbed and barren after vegetation removal is highly susceptible to erosion from 
both wind and rain.  Few hillside vineyard sites have deep enough soils to withstand major 
erosion and still remain productive.  The most effective method for reducing soil erosion is to 
protect soils though careful planning and scheduling.  The rainy season is predictable and 
stretches from October 15 to April 15 for most years.  During the rains, disturbed and bare 
soil will be lost if the site is not completely winterized.  Any form of grading during the rainy 
season is sure to result in erosion and soil loss and violates local and state regulations.  
 
Once the potential vineyard site has been thoroughly evaluated, a plan for the vineyard 
development is prepared.  This plan will outline the physical layout of the site, the activities 
to be completed and the time period for each phase of the development.  In general, the 
development should involve several years and include: 
 
Phase I 
• Evaluation of site and preparation of plan, completion of CEQA, water rights permits, 

local permits and other requirements 
 
Phase II – Year One 
• Clearing the land - retaining natural vegetation in drainage areas as much as possible 
 
• Grading, terracing or other major soil disturbance  
 
• Field road construction  
 
• Installation of underground drainage system, grassed waterways, diversion ditches or 

other drainage improvements in the vineyard 
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• Installation/development of primary elements of water supply system  
 
• Planting of temporary cover crop 
 
• Installation of temporary erosion control 
 
• Installation of permanent erosion control 
 
• Observation of site drainage system performance, erosion problems and use of 

temporary control measures 
 
Phase III – Year Two 
• Repair and replacement of any drainage problems erosion sites and problems 
 
• Fine grading of terraces and installation of drip lines 
 
• Planting of vines/installation of trellis 
 
• Planting of permanent cover crops 
 
• Installation of additional permanent erosion control 
 
 
APPLYING SITE INSTALLATION BMPs:  TIMING 
 

 All Phase II and III activities including the installation of temporary and permanent 
erosion control for the site must be completed between April 15 (or the end of the rainy 
season if later) and October 15.  If the site is in a Napa municipal water supply 
watershed, the time period is April 1 and September 15. 

 
 Seeding of a temporary cover crop should occur in September.  For steep slopes and 

highly erosive soils, straw mulch should also be applied and irrigation used to promote 
vigorous growth prior to the rains.  If the seeds are planted earlier than September and 
birds may eat them, seed can be drilled and covered with straw mulch.  For terraces 
make sure all parts of the site are covered with erosion control including cover crops, 
erosion blanket and other materials. 

 
 The first winter season allows the grower to watch site drainage, soil movement and 

perform temporary erosion control as needed.  These observations allow the grower to 
improve on the site system and design if needed prior to planting vines. 

 
 
19. LAND TREATMENT 
 
Background: Land Treatment 
 
Certain soil types and vineyard sites may require disking and grading of surface and 
subsurface layers, removal of rock or re-contouring.  Erosion control practices must be 
applied following this amount of soil disturbance.  Grading and subsoil chiseling is done to 
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reduce hardpan conditions, to add soil amendments or to improve soil texture and is not 
recommended for most steep slopes. 
 
 
APPLYING SITE INSTALLATION BMPs: LAND TREATMENT 
 

 Phase the project such that all earthwork and installation of all drainage improvements 
are completed prior to the end of September to ensure that cover crops, filter strips and 
other erosion protection practices are completely installed before the rains begin.  For 
sites in municipal water supply watersheds in Napa County, all improvements need to be 
completed by September 1 and all erosion control measures installed by September 15. 

 
 Make sure that final grade and equipment passage leaves cross-sloped soil contours.  If 

equipment leaves up and down slope trenches, erosion is almost a certainly with 
expensive re-grading and potential siltation for creek areas. 

 
 Cover crops should be seeded at higher densities and applied with fertilizers and mulch 

and irrigated to assure the maximum coverage possible by October 15.  For sites in 
municipal water supply watersheds in Napa County, all improvements need to be 
completed by September 1 and all erosion control measures installed by September 15. 

 
 Sites that undergo extensive soil disturbance should be carefully monitored over the 

rainy season with immediate attention to any small erosion problem and installation of 
temporary control practices before the problems become large. 

 
 
20. COVER CROPS FOLLOWING INSTALLATION 
 
Background:  Cover Crops Following Installation 
 
The soil layers of the cleared and graded site need protection from the winter rain.  
According to the NRCS, soil loss that is observable, as in a rill or gully, is already in excess 
of 15 tons per acre.  Soil loss of 1-2 tons per acre is barely noticeable. However all soil loss 
will reduce agricultural productivity over time.  Cover crops serve to directly protect soil from 
rain-strike erosion and surface flows as well as holding the soil with dense fibrous roots, and 
improving infiltration.   
 
 
APPLYING SITE INSTALLATION BMPs:  COVER CROPS FOLLOWING INSTALLATION 
 

 A primary goal of planting a cover crop is to create a dense protective cover of plants to 
protect the soil.  Grasses alone or a combination of grasses, legumes and natural 
vegetation will protect soils.  You may also want to evaluate using a perennial cover crop 
that may take longer to establish but is less water consumptive, requires less tillage, and 
less maintenance.  See Tables IIIA, B, and C for details on types of cover crops. 

 
 Seed the cover crop between September 15 and October 15 to assure that sufficient 

coverage is achieved before the rains. If your property is located in one of the municipal 
water supply watersheds in Napa County, seed cover crops between September 1 and 
September 15.   

 



COVER CROPS SHOULD BE SEEDED AFTER LAND

PREPARATION TO PROVIDE A DENSE 

PROTECTIVE COVER FOR SOILS. 

COVER CROP ON GRADED NEW VINEYARD SITE
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 Cover crops should cover "all areas" of the new vineyard site during the winter from 
October 15 through the end of April or later if the rainy season is longer.  "All areas" is 
defined as the "middles" or the area between the vine rows, in the vine row and, for 
terraced vineyards, both the flat and the slope or face of each terrace.  Turnarounds or 
headlands, roads and buffer areas should also be planted or covered with straw mulch 
as part of the winterization process.  If winter access is needed, gravel should be placed 
on road. 

 
 Fertilizer may be needed to stimulate growth and be applied with the cover crop seed.  

All legume seeds should be inoculated with rhizobium.  Check the PLS (pure live seed) 
rating of your cover crop seed to make sure you are using a rating of 80% or better or 
germination may be poor. Adjust the planting rate in proportion to the PLS percentage to 
assure desired coverage. 

 
 Planting methods include broadcasting seed mix and fertilizer over the site, drilling with a 

seed drill and broadcast over steep areas with a helicopter.  Broadcast seed with an 
ATV, tractor-mounted seeder, or hand equipment for small areas.  Mulching with straw 
and rolling of mulch should also be done if seed is planted late in the season.  Compost 
can also be used as mulch if readily available. 

 
 Hydro-seeding involves application of seed, fertilizer and a tacking agent in a slurry 

sprayed onto the site.  This method allows for the slope face of the terrace vineyard to 
be seeded.  This method requires very specific mixes of seed, tacking agent, fertilizer 
and water for different equipment and materials.  Check with a hydro-seed and fertilizer 
manufacturer.  If legume seed is used it should be inoculated with rhizobium.  Mulch 
may also be included in the hydro-seed mix and may be required if applications are 
made after October 15. 

 
 Certain erosion control blankets combined with seed, hydro-seeding or erosion control 

products that include seed can be the most effective method for establishing a cover on 
the terrace face and other steep areas.  A broadcast seeder that is fully opened and 
mounted on an ATV can also seed the terrace face, if a high concentration of seed with 
fertilizer is used. 

 
 
21. DESIGN DETAILS AND INSTALLATION: THE DRAINAGE SYSTEM 
 
Background: Designing and Installing the Drainage System 
 
Developing a hillside vineyard usually requires installing some type of drainage system.  In 
general retaining the natural drainage features and vegetation is highly advisable.  On some 
sites, surface flows need to be collected and diverted around or through the vineyard area.   
 
There are different measures that can be used.  The application of various measures to a 
vineyard site depends upon the layout of the vineyard, the slope and length of the slope, the 
area of the contributing watershed, rainfall amounts and maximums, and soil types.  The 
BMPs for this element of a new vineyard address the installation of the system and a few of 
the most important design considerations; however, all drainage system designs should be 
prepared by the NRCS, a civil engineer, or other qualified professional. 
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APPLYING DESIGN DETAILS AND INSTALLATION BMPs:  DRAINAGE SYSTEMS 
 
Diversion ditch - Diversion ditches are used across the top of the site to intercept runoff 
and move it away from the developed slope.  The ditch reduces the total amount of water 
moving down the vineyard slope.  The diversion ditch usually crosses the slope along the 
contour at the top of the vineyard or mid-slope between vineyard areas.  The features of the 
diversion ditch should include: 
 

 Design the ditch to carry a minimum 25-year frequency, 24-hour duration rainfall 
event. 

 
 A gentle (less than 5%) slope to allow the water to flow at non-erosive velocities. 

 
 Diversion to an underground outlet or other facility designed to accommodate the 

flow volume. 
 

 Construction of the diversion ditch requires that all fills are compacted thoroughly 
and the ditch is sized larger in cross-sectional area than needed for stormflow to 
avoid overflow and gully formation. 

 
 Berms for the diversion ditch should be four feet thick to reduce the potential for 

piping. 
 

 Install culverts if crossings of the diversion ditch are needed. 
 

 Revegetate the ditch area and line the ditch with rock if erosion becomes a problem. 
 
Underground drainage system - A system of drainage collection pipes and inlets are 
installed with terraced and hillside vineyards.  The water flows from the inside of the bench 
into an inlet and downward into the pipe.  The underground pipes collect flow and direct it 
down the slope to a protected outlet. 
 
The benches of the terraced vineyard and inlet locations are designed to allow for a limited 
amount of water to concentrate before it is directed into the drainage system.  This constant 
diversion of flows over the entire vineyard area and at short intervals along the slope keeps 
water flow from concentrating and gullying the slope.  Installing an underground drainage 
system should include the following features: 
 
Inlets 
 
Install inlets to provide positive hydraulic flow into the pipe system.  If the inlet is set too high 
or too low it will affect the flow in the pipe and from the bench.  The inlet should line up with 
the ditch on the backslope of the bench and be at, or slightly below, grade. 
 

 Protect inlets from siltation, equipment, trash, and animals.  Mark inlets with a 
painted post to reduce equipment damage. 

 
 Install inlets large enough to carry the runoff from a 50 to 100-year frequency, 24-hr. 

duration rainfall event from the area drained.  Install more inlets and drain smaller 
areas of vineyard rather than larger areas.  Do not substitute smaller sizes of pipes 
or inlets during construction from the designed size. 
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 Backfill around the inlets to create a tight seal between the structure, the soil, and the 
bench ditch.  The water should not be able to flow around the inlet and down the slope. 

 
Underground outlets 
 

 Pipe sizes should be adequate to carry the runoff from a 100-year frequency, 24-hr. 
duration rainfall event to avoid overflows and erosion. 

 
 Designs must consider water pressures.  Pipe joints and the inlets can blow out due to 

pressure differences in the system.  An adequate number and distribution of inlets 
should be placed to avoid this problem.  The connection of the drop inlet to the 
underground pipe should always be installed at a 90-degree angle. 
 

 The pipe should be placed on compacted soil and supported by an adequate number of 
cutoff collars.  The cutoff collar holds the pipe in place.  Should the water flow around 
and along the outside of the pipe and erode the soil, the pipe can loose its support base 
and collapse.  The cutoff collars support the pipe regardless of erosion of the soil around 
the pipe and reduce the likelihood of a major failure. 

 
 If the pipe alignment is within an equipment use area compact the top fill to assure the 

pipe is not crushed.  A minimum of 36 inches of top fill is recommended. 
 

 The pipe must be installed at a uniform grade, no bumps. 
 

 Install an energy dissipater, rock basin or other facility to reduce erosion from 
concentrated flow at all pipe outlets, spread the flow or detain it if possible. 

 
 Use more outlets and drain smaller areas of vineyard to each outlet to reduce water 

concentrations and erosion at the outlets. 
 

 Include detention facilities at the outlet if site development increases stormwater runoff 
by more than 15% over pre-project conditions for stormwater volumes for comparable 
storm events. 
 

The discussion of terracing includes additional information of relevance to the drainage 
system installation. 
 

 
Flexible pipe drop - This drainage practice can be installed in small swales within the 
vineyard where flows are relatively small.  The practice consists of a small section of flexible 
plastic pipe set in a barrier made of sacks of concrete.  The stack of concrete sacks 
temporarily ponds surface flows and directs the flow into the pipe and to the next downhill 
stack and pipe. The practice creates a stair-step of pipes down through the vineyard to 
conduct surface flows off-site and avoid erosion.   
 

 The sack concrete barriers should be grouted with the pipe to avoid leakage and be 
secured into the slope with rebar. 
 

 Do not use this practice where water flows may be too great for the pipe and blow out 
any of the pipe drops. 
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 Place the sack concrete barrier at the outer edge of the vineyard bench to avoid damage 
from equipment. 

 
Grassed waterway - Grassed waterways can be used in vineyards with gentle slopes to 
convey stormwater in areas of concentrated flow such as swales.  Grassed waterways are 
applied to areas with seasonal short-term waterflow.  Areas with extended periods of 
seasonal flow from springs should not necessarily be approached using this practice.  The 
grassed waterway should connect to a natural drainage feature or the vineyard drainage 
system.  Use of the grassed waterway can result in a more natural approach to site 
drainage, but is generally not applicable to sites with slopes over 12%.  Grassed waterways 
can be combined with a diversion at the top of the vineyard.  The grassed waterways should 
include the following features: 

 
 Design the grassed waterway to accommodate predicted stormflow amounts at non-

erosive velocities for the slope of the waterway.  Maximum flow velocity should not 
exceed 5 ft. per second with dense grass or 3 ft. per second with annual grasses.  
Greater velocities may require use of geotextile fabric or other erosion control features.  
If non-erosive velocities cannot be achieved this practice may not be applicable to the 
site, or may require diversions, grade control structures or other additional practices. 

 
 Designate one to several equipment crossings on the waterway if needed and install 

rock or other materials for the equipment to drive over.  Do not allow equipment to cross 
the waterway at any other point.  The vineyard layout should accommodate adequate 
tractor turnaround outside the grassed waterway. 
 

 Plant perennial deep-rooted grasses to achieve the greatest degree of stability.  Annual 
grasses are shallow rooted and cannot withstand as much flow velocity as deep-rooted 
grasses. 
 

 Plant the waterway immediately after clearing and grading to avoid gully formation. 
 

 Avoid use of herbicides or disking of the grassed waterway as part of the overall 
vineyard management. 

 
 
22. TERRACE OR BENCH DESIGN 
 
Background: Terrace or Bench Installation 
 
For vineyard sites in excess of 15% slope terracing of the slope is often done.  A large part 
of the design and installation of a terraced vineyard involves assuring positive drainage to 
the underground outlet system and a reduction in concentration of flow across the vineyard 
slope. Concentrated drainage can cause the terraces to fail and the vineyard to gully. 
 
Terrace vineyards are expensive to install and great care should be taken to assure the 
drainage features will function, the benches are adequate in width for equipment use and 
vine growth, and tractor turnaround and access roads are adequate, but not oversized.  
Because they require cut and fill of the hillside terraces have a greater potential to cause 
slope failures.  Alternative designs for up and over the hill layout should be considered. The 
following BMPs summarize some of the most important design and installation issues; 
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however, all terrace construction designs should be prepared by the NRCS, a civil engineer 
or other qualified professional. 
 
APPLYING DESIGN DETAILS AND INSTALLATION BMPs:  TERRACE OR BENCH  
 

 All drainage features of the site - springs, swales and ephemeral streams must be 
addressed in the bench and drainage system design.  Frequent inlets to the 
underground drainage system may be necessary particularly on long slopes to assure 
that surface flows do not concentrate and cause the benches to fail. 

 
 Diversion at the top of the slope above the benches may be used to divert the flow from 

the watershed area above the vineyard and reduce the total volume of water moving 
through the vineyard site. 

 
 Benches should be designed to avoid excessive ponding leading to overflow and 

erosion.  The features of the bench design should include: 
 

 The number of inlets and underground outlets should be adequate such that no single 
bench and inlet has too much flow and either overflows, or slides.  

 
o Runoff collected by one bench should not exceed 1.0 cubic feet per second (cfs). 

 
o The bench back slope should not exceed 1.5 horizontal to 1 vertical. 

 
o If the site has lenses of impervious material, such as clay, a subsurface drain may be 

needed.  Areas of greater instability due to springs or saturated conditions may also 
require additional drainage improvements. 

 
o Flow over the bench face is not recommended as part of the design. Every bench 

should have inlets to collect stormflows form that bench. 
 

 The slope of the ditch on the in-sloped bench should be 1-5%.  A slope greater than 5% 
may create water flow velocities high enough to erode the bench. 

 
 Compact fill areas around inlets and pipes after installation as changes in grade through 

settlement that may lead to erosion problems. 
 

 All areas of the bench - the flat and the face, should be seeded with cover crops and 
mulched. The face may require erosion blanket or other materials to protect soil from 
erosion. 

 
 
23. EMERGENCY EROSION CONTROL MEASURES 
 
Background: Emergency Erosion Control Measures 
 
During the first rainy season a new vineyard is the most vulnerable to erosion.  There are a 
number of temporary, or emergency, erosion control measures which can be installed both 
prior to the onset of winter and during the rainy season as problems arise.  These measures 
provide soil protection, or reduce the movement of soil into waterways, and protect fish  
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habitat for the rainy season.  These measures are short-lived and only last for the rainy 
season, or even one large storm event. 
 
The most important part of using temporary measures is to have materials on-site and be 
familiar with installation methods before the rainy season.  It is also important to inspect the 
new vineyard often to make sure small erosion problems are addressed quickly. 
 
 
APPLYING SITE INSTALLATION BMPs: EMERGENCY EROSION CONTROL 
MEASURES 
 
Soil surface protection 
 

 Mulching- Straw mulch should be spread over the vineyard site after the cover crop 
has been seeded.  The mulch provides an extra-added layer of protection until the 
seed germinates.  The mulch should be applied at a rate of 2 tons per acre, cover 
80-100% of the ground surface and be anchored, or punched, using hand tools, 
rollers or other non-compacting equipment.  The straw can also be sprayed onto the 
site with a tacking agent to bind it together. Field roads may also be mulched. 

 
 Composted Clean Green Mulch – This type of mulch is effective in the control of 

erosion from hillside vineyards. The mulch is spread under the vine row and in the 
avenues to protect surface soil layers. Care should be taken to avoid piling mulch 
against vines. The mulch is created from municipal garden waste and is composted 
to kill weed seeds.  Studies from the California Integrated Waste Management Board 
have found that the composted mulch is effective for 2 years. 

 
 Jute Netting - Jute netting can be used on steep areas where straw cannot be 

anchored.  This practice is appropriate for bench terrace faces and the netting should 
be anchored with staples or pins.  Anchor pins should be rigid galvanized wire with a 
minimum length of 10 inches.  Staples should be U shaped and have two prongs of 6 
inches in length.  Netting should be overlapped by 12” along the edges to assure 
coverage of soil. 

 
 Erosion control blankets –These blankets are made of biodegradable material that 

covers over the soil.  These are also used on steep sites such as the faces of terrace 
benches.  The treated areas must be reasonably smooth and the blanket must be 
anchored over the site with an overlap of several inches between each blanket.  
Each manufacturer has slightly different directions for anchoring the blanket. 

 
Intercepting surface soil movement 
 

 Silt fence – A barrier of filter fabric cloth stretched between fence posts is called a 
silt fence and is placed across a slope to reduce surface soil movement.  The posts 
need to be firmly anchored three feet into the ground, or an adequate depth for the 
soil type and slope.  The fabric is stretched tightly and firmly trenched several inches 
into the slope surface.  Posts should be four feet apart or less and staples on the 
fabric should be on the uphill side of the silt fence.  Silt fences are often used at the 
base of the slope.  A series of cross-slope silt fences can be used from top to bottom 
of the slope. 
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 Straw wattles – Straw or other fibers bound in a cylindrical casing can be used in a 
similar manner as strawbales.  The wattles can be transported by hand and have to 
be anchored by stakes, or rebar, driven into the ground 1.5 to 2 feet.  The wattle  
needs to be set into the ground and two can be staked together.  They can be 
installed in a series on the contour of a slope, or perpendicular to the flow path. 

 
 Strawbale waterbars - Strawbales can also be used to create a temporary water bar 

across a road or a temporary sediment barrier to protect a drop inlet from siltation.  A 
series of strawbale checkdams, or waterbars, may be needed for a long slope.  They 
should cross the entire width of the slope and be spaced to allow for sediment 
accumulation between.  There are also erosion control products such as “sediment 
logs“which can be used in the same way as the strawbales.  The length of slope, or 
area above each strawbale waterbar should not exceed 100 ft. or one acre. 

 
 Temporary sediment basin – A temporary sediment basin is used during the first 

winter to catch and settle out sediment before it can enter a waterway.  These are 
usually placed at the base of a slope, or drainage area. Sediment basins are 
designed for small watershed areas (no greater than 5 acres) and small storm sizes 
(10-year recurrence interval).  A small basin can be created from compacted soil, 
rocks, or straw bales. The embankment should not exceed four feet in height and a 
drain, or outlet, restricts flow from the basin to allow for sediment to be trapped. A 
small berm, or square of strawbales, can be created around the drop inlet of the new 
vineyard drainage system to reduce siltation.  Be sure that the strawbales are 
securely anchored with stakes or rebar. 

 
 Plastic-lined ditch - When a vineyard field road, or road ditch, begins to erode 

plastic can be placed over the eroding site to reduce soil loss temporarily.  Strong 
plastic should be used to avoid puncture by rocks and sticks.  The plastic sheets 
should be anchored so that surface runoff, or wind, cannot move the plastic.  Stakes, 
or rebar, are preferable; placing rocks on top of the plastic is not sufficient.  Sheets of 
plastic should be overlapped a minimum of 12 inches and tightly staked at the 
overlap. The maximum length for the plastic lining is 400 ft. 

 
There are many other erosion control products on the market.  Always use them as the 
manufacturer recommends and install them according to directions. 
 
24. ADDITIONAL EROSION CONTROL 
 
Background:  Additional Erosion Control 
 
Steep hillside vineyards can incorporate several types of permanent erosion control: 
permanent cover crops over the entire vineyard floor, terrace flat and face, adequate sized 
filter strips between the vineyard and all waterways, permanent sediment basins to intercept 
soil and protect waterways.  Cover crops are discussed in Element III and are a required 
part of the Farm Conservation Plan.  Filter strips and sediment basins must be designed into 
each project and sized accordingly. 
 
APPLYING SITE INSTALLATION BMPs:  ADDITIONAL EROSION CONTROL 
 
Filter strip - A strip of dense grass, or other vegetation, between the vineyard site and 
waterways serves as an additional protection against siltation in streams.  Surface flows 
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carry soil through the filter strip before reaching the waterway.  The dense grass slows the 
water and catches the sediment providing another protective measure.  The filter strip 
should include these features: 
 

 Filter strips should be planted along all the waterways adjacent to the vineyard.    
Filter strips may also be used across the vineyard slope between blocks of vines as 
an additional practice to reduce sediment movement though sheet flow. 

 
 The size of the filter strip varies according to the slope of the area draining to the 

strip.  For slopes of less than 1%, the strip should be at least 10 ft. in width and 
increase proportionate with the increase in slope up to 25 ft. in width for slopes of 
30%. 

 
 Plant the filter strip in September to allow for adequate vegetative cover to develop.  

Plant density should be a minimum of 80% and may consist of annual grasses or 
native bunchgrasses.  Fertilization and irrigation may be needed. 

 
 Do not till the filter strip until after April 30 to provide the greatest degree of 

protection.  If frost is a concern and the strip is near to vines, it can be mowed. 
 

 Depending on the site the filter strip area may be further enhanced as a permanently 
vegetated buffer.  Native species should be used and chosen carefully to promote 
beneficial insects or block the movement of pest insects.  Additional amenities such 
as bat boxes, raptor and owl roosts may increase wildlife values and take advantage 
of the benefits of these animals for control of insects and rodents.  However the use 
of these additional plants should not reduce the basic cover of grasses needed for 
catching sediment. 

 
Sediment basin – Sediment basins are usually located at the downstream end of a 
vineyard drainage system and meant to settle out eroded soil.  Basins can be effective in 
some locations, but also require frequent clearing out.  Temporary sediment basins, during 
and for several years after, vineyard development can be effective in reducing movement of 
sediment into waterways.  Typical sediment basins are designed to accommodate the runoff 
from a 10-year frequency 24-hr duration rainfall event without overtopping.  The basin is 
created by constructing an embankment, basin emergency spillway and a release structure, 
such as a standing pipe.  Sediment basins may be located at the bottom of the vineyard 
slope where drainage enters a natural waterway.  These basins should be designed by 
NRCS, or a civil engineer, on a site-specific basis and installed using proper construction 
and compaction for the berm and correct sizing and construction for release structures and 
spillways.  The basin should not be located on a stream. 
 
IMPLEMENTATION TIMELINE 
 
The implementation timeline sets out a schedule for the actions identified in the Farm 
Conservation Plan.  The timeline covers a ten-year period and allows for the costs of repair 
and restoration work to be spread out over this period.  The timeline section of the Farm 
Conservation Plan should also identify the projects that the farmer intends to apply for cost 
share and grant funds. 
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* 
 
 
 
 
This element is for existing vineyards* and new proposed vineyards*.  It includes: 
 

 Inventory/Assessment of the features of the vineyard. 
 

 Evaluation of current management methods. 
 

 Application of the Beneficial Management Practices (BMPs) for the vineyard. 
 
 
Background on various subjects related to the BMPs is included both here and in the 
Appendices as indicated. Use this section as a guide to filling out Element III of the Farm 
Plan template. 
 
 
MANAGING THE VINEYARD* 
 
Managing a vineyard includes making seasonal decisions on tillage and weed control, 
selection and management of cover crops, winterization and erosion control, maintenance of 
the drainage system, use of nutrients, chemicals and other materials, and irrigation 
practices.  
 
Hillside vineyards can be managed to mimic the natural processes of a watershed.  For 
example, complete winterization with careful post-storm inspections and use of emergency 
erosion control can greatly reduce the delivery of fine sediment into creeks.  Ephemeral 
creek networks are the drainage system on a hillside and they conduct both floodwater and 
sediment to downstream areas.  Regular maintenance of the vineyard drainage system and 
retaining vegetation in natural creek channels can keep the ephemeral creek system stable 
and reduce erosion.  
 
On relatively flat vineyards appropriate management practices can conserve soil and water, 
avoid drift of chemicals into riparian corridors and increase biodiversity with varied cover 
crops. 
 
The Beneficial Management Practices (BMPs) in this section describe recommendations for 
those aspects of vineyard management most related to soil and water conservation, 
chemical use, drainage and erosion repairs.  Creek/river corridors and roads are included in 
separate elements.  The vineyard manager applies these BMPs to create an integrated 
system in the vineyard to protect waterways and water quality and grow a high quality crop. 

                                                           
* “Vineyard is used in text, but also applies to orchards 

ELEMENT III - MANAGING THE VINEYARD*:   
INSTRUCTIONS AND BENEFICIAL MANAGEMENT PRACTICES 
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SITE INVENTORY 
 
Fill out the site inventory section in the Farm Conservation Plan template for existing 
vineyards.  For new vineyards fill in the methods intended for use 
 
This evaluation creates an inventory of the features of the site and will better define the 
vineyard areas, the improvements needed and ways to apply the program BMPs.  Each 
section has some background information and directions for the Farm Conservation Plan.  
Use Element III of the Farm Conservation Plan template, your maps and aerials and take 
site photos as instructed.  
 
 
1. FEATURES OF THE PROPERTY AND VINEYARDS 
 

 Make full-size color copies of your aerial photograph and topographic map and outline 
different features on each copy such as the property boundary, vineyard areas, roads 
and buildings, adjacent land uses, creeks and water sources, roads and replanting 
areas.  You may want to create an enlarged copy of each vineyard area to map the 
vineyard drainage system. 

 
 Outline the property on the copy of the aerial or topographic map. 

 
 The location of each vineyard area should be outlined on the copy of the aerial photo.  

Give each separate area a number, or name.  
 

 Estimate the acreage of each vineyard area.  
 

 Indicate the primary vineyard field roads used for year round access and those used 
only seasonally. 

 
 Outline the vineyard drainage system including inlets, outlets, underground pipes, and 

perforated pipes.  Further details on how to complete this element are included in 
Section 8. 

 
 Indicate and label the following features on the aerial to create a complete and accurate 

picture of the operation: 
 ephemeral streams, year round and seasonal creeks and their riparian corridors 

– more detail is included in Section 4 
 water sources such as diversion points, wells, or reservoirs 
 farm buildings 
 main access and all other roads except the vineyard avenues and seasonal field 

roads 
 areas of other land uses on the property 
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2. SOIL TYPES AND EROSION RATINGS 
 
Background:  Soil Types 
 
Soil is the fundamental resource for all types of agriculture and will determine both the 
suitability of a site for various crops as well as the potential for erosion.  Soil is formed 
through the slow weathering of the parent rock material through physical and chemical 
processes.  Soils take thousands of years to develop and vary greatly in their depth, texture 
and properties including erosion potential.  Agriculture is one of the few land uses that is 
economically dependent on protecting the soil and managing for long-term soil health.  
Vineyards and orchards can disturb soils far less than annual crops and can employ 
cultivation practices to promote both soil conservation and soil health.   
 
The easiest way to find the soil types on a site is to look in the county Soil Survey available 
from the USDA.  The soil survey for Napa County is available online at 
http://www.ca.nrcs.usda.gov/mlra02/napa.html.  The soil survey information for Solano 
County is available from the Solano County office of the Natural Resource Conservation 
Service.  Soil maps and information will be provided for enrolled properties in the FFF 
workshops. 
 
Soils are grouped into series according to their physical properties.  Within each series of 
soils are various soil types.  For example, the Haire series has several soil types: Haire 
loam, 0 to 2 percent slopes, Haire loam, 2 to 9 percent slopes, Haire clay loam 0 to 2 
percent slope, Haire clay loam 2 to 9 percent slopes, Haire clay loam 9 to 15 percent slopes 
and Haire clay loam 15 to 30 percent slopes.  These soil types are also called mapping units 
in the Soil Survey and are delineated on the aerial photos included in the soil survey. 
 
Each soil series and type is described in the Soil Survey.  For example: 
 
"Haire Series  

"The Haire series consist of well-drained soils on old terraces and alluvial fans. Slope 
is 0 to 30 percent . elevation is 20 to 300 feet. These soils are formed from alluvium 
derived from sedimentary rock.. The vegetation in uncultivated areas consists of 
annuals grasses and forbs.” 

 
The description of each type of Haire soil includes an erosion hazard rating.  For example:  

"Haire clay loam, 9 to 15 percent slopes (149).  Runoff is medium and the hazard of 
erosion is moderate.  
Haire clay loam, 15 to 30  percent slopes (150).  Runoff is rapid and the hazard of 
erosion is moderate." 

 
Soil types also include a range of slopes.  The change in slope for a soil type changes the 
erosion rating. The slope classes typically used are:  
 

0 - 5 % or  0 - 9% 
   5 - 15 % or  9 - 15% 
  15 - 30 % 
  30 - 50 % 
  50 - 75% 



AERIAL PHOTOGRAPH FROM SOIL SURVEY

THE SOIL SURVEY INCLUDES INFORMATION ON THE EROSION HAZARD RATING

AND OTHER FEATURES OF EACH SOIL TYPE.

EXAMPLE SOIL SURVEY MAP
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One property may have several soil types and slope classes.  The erosion hazard of each 
soil type /slope class is different and should be listed separately.  
 
The Napa and Solano County Soil Surveys and Appendix 1 provide information on each soil 
type that can be used to evaluate the potential for sheet erosion.  Sheet erosion involves the 
loss of a thin layer of topsoil across the overall hillslope and is also called sheetwash.  This 
type of erosion is not as noticeable as gullies, but it constitutes the largest type of soil loss.  
Rain striking bare soil can mobilize the surface soil layer and particle by particle the soil 
flows off the land.  Slope plays a major role in increasing sheet erosion as does rainfall 
intensity and soil type.  Sheet erosion can result in several tons of soil loss per year and not 
be noticeable.  One ton of soil loss per acre is comparable to the thickness of 2 to 3 sheets 
of paper.   
 
The Universal Soil Loss Equation (USLE) provides a general tool for evaluating the potential 
for sheet erosion on a particular site using various management methods and vineyard 
layouts.  For an existing vineyard an analysis using the USLE may be useful to determine 
whether current practices are sufficient to obtain the target tolerance level for annual soil 
loss for a particular soil mapping unit.  If the loss level is too great,  some changes or 
retrofitting are needed to attain this target tolerance value.  Appendix 1 includes a 
description of the USLE and a list of K and T values.  The K value indicates the susceptibility 
of a soil to erosion. The T value represents the soil loss tolerance for a soil type, usually 
between 1-5 tons/acre/year. 
 
Assessment: Soil Types 
 

 Look up your site in the Napa County Soil Survey at 
http://www.ca.nrcs.usda.gov/mlra02/napa.html   For Solano County soils maps and 
descriptions will be provided as part of the FFF workshops. 

 
 Fill in the table in the Farm Conservation Plan for each soil type in each vineyard 

area from the Soil Survey.  Make a copy of the written information about each of the 
soil types on your site.   

 
 Fill in the slope classification and erosion hazard rating for each soil type.   

 
3. SLOPE 
 
Background:  Slope 
 
Slope has an enormous effect on soil erosion.  Slope magnifies the effects of water runoff 
and its ability to carry soil as well as increasing the likelihood of hillside slippage and mass 
movement.  Steep slopes (greater than 30%) have high to extreme erosion hazards for most 
soil types.  The slope classifications listed in the Soil Survey are generalized and a more 
specific look is often needed for site evaluation. 
 
The United States Geologic Survey (USGS) topographic maps can be used to determine the 
general steepness of the slopes on the site.  The contours on a topo map indicate elevations 
and by adding up the number of contours one can determine generally the change in 
elevation on a hillside.  The percent slope of a hillside is measured as rise over  



TOPOGRAPHIC MAP LINES SHOW MEASURMENTS FOR

PERCENT SLOPE AND SLOPE LENGTHS
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run multiplied by 100. The first step is to measure the elevational increase along a hillside 
(shown by the contours on the map) and divide by the linear distance or length over the 
same area measured to the scale of the map (1"=2000' for most topo maps).  The number is 
then multiplied by 100 to get the percent slope.   
 
For example, a hillside which measured a 200 foot elevation increase in a 2000 foot linear 
distance would have a 10% slope (200/2000 x 100).  Another hillside with a 200 foot 
elevation gain in a 1000 foot linear distance would have a 20% slope (200/1000 x 100).  A 
short steep slope such as a 200 foot elevation rise in a 500 foot linear distance would have 
a 40% slope (200/500 x 100).   
 
Short steep slopes can create erosion problems if not addressed with additional drainage 
and soil protection.  Review the vineyard areas and identify any areas with steep slopes 
within a gentler hillside.  These areas may require more erosion protection and vigilance in 
winter inspections and the use of emergency erosion control.  The length of the slope in the 
vineyard is also important to note as it represents the length over which runoff can travel, 
concentrate, and erode soil.  
 
Site Inventory: Slopes 
 

 Using the Soil Survey, topo map, and a detailed site survey if you have one, list the 
percent slope for each vineyard area.  If there are areas of steep slopes within a 
vineyard area indicate this and whether those areas are in cultivation or not.  This step is 
done to allow for increased erosion control of any steep areas if needed. 

 
 Record the length of the slopes you measure in each vineyard area.  The slope length is 

an important consideration in drainage systems. 
 

 Slope can be field checked using a clinometer, if the soil survey slope classes are 
incorrect. 

 
4. NATURAL DRAINAGE FEATURES 
 
Background:  Drainage Networks and Stream Systems 
 
Watersheds include a network of creeks and channels that stretch from the ridgetops to the 
main river channel.  This network conducts surface water flow and sediment and consists of 
a variety of channels.  Many hillside channels are typically steep and carry water only during 
large storms. These are termed ephemeral or temporary creeks. They may have dense 
woodland and large boulders in hilly areas, or in more moderate sites be open and grassy. 
In flat areas, ephemeral creeks may be drainage ditches. 
 
Downstream of ephemeral creeks are intermittent or seasonal streams and perennial, or 
year round, creeks.  These streams often flow well into the dry season, or on a perennial 
basis, in an average rainfall year.   
 
Assessing the location and condition of this drainage network and its relationship to the 
vineyards is an important part of the Farm Conservation Plan.  Fish bearing streams are 
typically perennial and seasonal creeks with summer pools.  Ephemeral drainage networks  



EXAMPLE OF TOPOGRAPHIC MAP 

WITH CREEKS OUTLINED
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supply sediment and flood flows to fish bearing streams.  Restoring and managing 
ephemeral drainages is often the best method to reduce sediment delivery to creeks.   
 
Site Inventory:  Natural Drainage Features 
 

 Delineate the year round and seasonal streams on the site from your USGS topo 
map.  Year round streams are indicated with solid blue lines.  Seasonal creeks are 
indicated with dashed blue lines.  Although the topo quads are very accurate maps, it 
is not unusual for a creek indicated blue as year round, to dry up in the summer.  The 
maps are based on aerial photographs from a particular year and season and are 
field checked for general accuracy.  Each map does not necessarily depict creek flow 
conditions for every year correctly.  The year the map was completed as well as any 
updates are indicated at the bottom of the quad sheet.  Element VI addresses 
management and restoration of major creeks on the property.  Give any unnamed 
creeks a separate letter, number or name. 
 

 Delineate the ephemeral creeks on the property.  The creeks on a hillside property 
are not delineated on USGS topographic quads.  Ephemeral, or temporary, creeks 
are not indicated in blue, but can be delineated by reviewing topographic contour 
lines on the map.  To delineate the system of ephemeral creeks involves reviewing 
the contour lines on the topographic map for where the lines indicate a set of V’s 
pointing up the slope.  Trace as many of these V’s on the hillside as possible then 
check your delineation with the aerial to make sure you have found all the ephemeral 
creeks.  Give each ephemeral creek a separate letter, number, or name. 

 
 Delineate any seeps, springs, or wetlands on the property. 

 
 Delineate areas where natural drainages have been changed as part of the vineyard 

drainage system as described in Section 8.  
 

 Estimate the distance of the vineyard edge to the outer canopy of the stream 
corridor, or natural vegetation, along the creek and to the edge of the actual channel. 

 
 Fill in the table regarding the general condition of each creek. 

 
 
ASSESSMENT OF CURRENT VINEYARD MANAGEMENT PRACTICES 
 
 
5. COVER CROPS 
 
Background:  Cover Crops 
 
Cover crops are the grasses, legumes, and forbs planted in the vineyard to protect soil from 
erosion.  Cover crops are selected with the goal of providing particular benefits to the 
vineyard.  A permanent cover crop differs from the temporary cover crop planted when 
installing the vineyard in that the permanent cover crop must provide both soil protection 
and be fine-tuned for compatibility with grape or fruit/nut production for each particular 
vineyard/orchard.  



INSECTIARY PLANTS FOR COVER CROP TO

ATTRACT AND SUPPORT BENEFICIAL INSECTS

COVER IN VINE ROWS MAY BE STRIP SPRAYED TO

REDUCE COMPETITION WITH VINES.

ALL AREAS OF THE VINEYARD SHOULD HAVE

COVER CROPS IN THE WINTER TO REDUCE SOIL

EROSION.

COVER CROPS SHOULD COVER ALL AREAS 

OF TERRACES.

COVER CROPS
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Hillside vineyards cannot tolerate significant soil erosion before loss of productivity can 
occur.  Cover crops are the most cost-effective method to cover the soil with dense 
vegetation and reduce the effects of rainstrike, or sheet erosion, on bare soil.  In addition, 
cover crops, particularly deep-rooted species, can increase water infiltration (in the winter) 
and reduce the potential for surface runoff and gullying of the vineyard. 
 
Cover crops may be annual, or perennial, mowed or disked during the growing season.  
Plant species can be selected for a variety of features and management schemes.  Cover 
crops offer the grower an opportunity to protect soil and improve many other factors in the 
vineyard. The vineyard manager should evaluate his/her goals in choosing cover crop 
species.  Perennial cover crops provide the greatest degree of erosion control and can be 
the least expensive once established.  Annuals managed with a no-till system can also 
protect soil, but may be less effective than perennials in early season storm events. 

 
The benefits of permanent cover crops include: 

• Reduction of soil erosion from wind and water 
 
• Suppression of dust and reduced mite problems  

 
• Increased infiltration of rainwater and reduction in the potential for sheet erosion  

 
• Addition of nitrogen to low fertility soils 

 
• Decrease in soil compaction and increase in infiltration 

 
• Reduction of overly vigorous vine growth in highly fertile valley vineyards through 

managed competition between the grapevines and the cover  
 

• Reduction of soil temperatures and air temperatures in the vine micro-climate 
 

• Encouragement of beneficial insect populations 
 

• Increase in the accumulation of organic matter in the soil and improvement of soil 
structure 

 
• Increased ability to drive and use equipment in the vineyard earlier after the rainy 

season 
 
Tables IIIA through IIIC list the features, planting and management needs for many cover 
crop species.  Each vineyard manager should try out different mixes until the best mix for 
the particular vineyard with its particular soil types and conditions is identified. 
 
Assessment:  Cover Crops 
 

 On the Farm Conservation Plan template, describe your current use of cover crops 
including:  

 
 Where you actively plant cover crop seed, where you have perennial cover crops, 

where you allow natural vegetation to grow as cover 
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 How often you re-seed 
 

 What seed mixes you have used and why you chose them (cost, availability, deep 
rooted, annuals vs. perennials, nitrogen needs etc.)  

 
 If you allow natural vegetation to grow and become the cover  

 
 If you mow or disk the cover, when do you begin and how often in a season 

 
 If you spray in the vine rows, with what materials and how often 

 
 If you mechanically control weeds in the vine row describe methods 

 
 If you vary management or have changed practices recently, make a note of the 

changes and why you’ve made them 
 

 Be as detailed and accurate as possible. 
 

 Take photos of each vineyard with cover crops. 
 
 
APPLYING VINEYARD MANAGEMENT BMPS:  COVER CROPS  
 

 A primary goal of planting a cover crop is to create a dense protective cover of plants to 
protect the soil.  Grasses alone may work well or a combination of grasses, legumes and 
natural vegetation.  Before planting, evaluate the natural species in the vineyard. If there 
are plants such as Bermuda grass, Harding grass, or Timothy grass that are invasive, 
they should be eradicated prior to seeding a cover crop.  You may also want to evaluate 
using a perennial cover crop that may take longer to establish but is less water 
consumptive and less maintenance.   

 
 Set goals for the use of cover crops in different areas of the vineyard.  These might 

include species with low water needs and low competition, use of flowering species to 
attract certain beneficial insects, some vineyard blocks might benefit from managed 
competition from vigorous cover species, other blocks may benefit from nitrogen 
enrichment with legumes and tillage.  Decide upon your goals and choose a mix of 
species.   

 
 Seed the cover crop between September 15 and October 15 or earlier to assure that 

sufficient coverage is achieved before the rains.  If your property is located in one of the 
municipal water supply watersheds in Napa County, seed cover crops between 
September 1 and September 15.   

 
 Cover crops should cover "all areas" of the vineyard during the winter from October 15 

through the end of April or later if the rainy season is longer.  "All areas" is defined as the 
"middles", or the area between the vine rows, in the vine row and, for terraced vineyards, 
both the flat and the slope, or face, of each terrace.  Turnarounds, or headlands, roads 
and buffer areas should also be planted, or covered, with straw mulch as part of the 
winterization process.  If winter access is needed, gravel should be placed on roads. 
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 Fertilizer may be needed to stimulate growth and be applied with the cover crop seed.  
Legume seeds should be inoculated with rhizobium.  Check the PLS (pure live seed) 
rating of your cover crop seed to make sure you are using a rating of 80% or better, or 
germination may be poor. 

 
 Planting methods include broadcasting seed mix and fertilizer over the site, drilling with a 

seed drill, and broadcast over steep areas with a helicopter.  Broadcast seed with an 
ATV, tractor-mounted seeder, or hand equipment for small areas.  Mulching with straw 
and rolling of mulch should also be done if seed is planted late in the season.  Compost 
can also be used as mulch if readily available. 

 
 Hydro-seeding involves application of seed, fertilizer and a tacking agent in a slurry 

sprayed onto the site.  This method allows for the slope face of the terrace vineyard to 
be seeded.  This method requires very specific mixes of seed, tacking agent, fertilizer 
and water for different equipment and materials.  Check with a hydro-seed and fertilizer 
manufacturer.  Mulch may also be included in the hydro-seed mix and may be required if 
applications are made after October 15. 

 
 Certain erosion control blankets combined with seed, hydro-seeding, or erosion control 

products that include seed can be the most effective method for establishing cover on 
the terrace face and other steep areas.  A broadcast seeder that is fully opened and 
mounted on an ATV can also seed the terrace face if a high concentration of seed with 
fertilizer is used. 

 
 Managing the cover crop may include disking, mowing, or a combination.  Disking 

involves turning all ground cover into the soil after seed has matured or turning a portion 
of the ground cover into the soil and leaving some materials on the surface.  Pruning and 
plant residues may also be disked in.  Mowing operations for cover crops may be timed 
to minimize frost danger, to reduce competition with vines and later in the season, to 
encourage re-seeding of the site. On steep sites before all chance of rain has passed, 
mowing, not disking, should be done if the cover crop needs management.  Disking 
should not be started until the late spring and after the ground has dried.  Perennial or 
annual covers managed through mowing are the preferable method for hillside 
vineyards. 

 
 When first seeded, the desired plant species may face competition from broadleaf 

weeds and other grasses.  Mowing before seed set and selectively applying herbicide 
can remove any unwanted plants and assist the seeded plants to establish.   

 
 Every other row may be disked prior to seed set to remove the undesired plants.  The 

disked row should then be reseeded with cover crop.  Monitor the cover plants to 
determine the best time for mowing.  Not all species reseed easily and may require 
replanting each year.  Establishing a no-till cover crop appropriate for your vineyard may 
be far easier to manage overtime. 

 
 It is not desirable to have cover crops directly beneath the grapevines during the growing 

season, particularly in young vineyards.  Many growers strip spray this area early in the 
season with low concentration Round-up and retain the mulch from the cover crop to 
protect the soil.  Spraying is done before the vines leaf out.
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TABLE IIIA - PERENNIAL COVER CROPS FOR USE WITH NO TILL MANAGEMENT 
 

COVER CROP Strawberry Clover White Clover Birdsfoot Trefoil California Brome Blue Wildrye Meadow Barley 

SCIENTIFIC 
NAME Trifolium fragiferum Trifolium 

repens Lotus corniculatus Bromus carinatus Elymus glaucus Hordeum 
brachyantherum 

SUGGESTED 
CULTIVARS 

O'connors Legume, 
Salina 

New Zealand 
White Dutch Empire, Viking California brome Berkeley Meadow Barley 

SEEDING RATE 
(LBS./ACRE) 5-15 5-15 5-10 10-20 10-15 20-30 

POTENTIAL  
NITROGEN (LBS.  
PRODUCED per 

ACRE) 

30-60 30-60 30-60 0 0 0 

TOLERANT TO 
TRAFFIC Yes Yes Yes Yes Yes Yes 

WEED 
COMPETITION Fair to Good Fair to Good Good to Very Good Good to Very Good Good to Very Good Fair to Good 

REQUIRES 
SPRING 
MOWING 

Yes Yes Yes Yes, post seedset Yes, post seedset Yes, post seedset 

FERTILIZERS Ca, P, K, S Ca, P, K, S Ca, P, K ,S N N N 

CANOPY HEIGHT Low, 3"-12" Low, 6"-12' Low to Medium High, 12" -30" Medium-High Medium-High 

OTHER 
FEATURES 

Slow to start; can 
withstand water 
logging; use in 
conjunction with 
grasses for best 
erosion control 

Slow to start Slow to start; 
tolerates many soil 
types- alkaline and 
saline;  

Vigorous native 
grass; slow to 
establish but long-
lived; attracts 
beneficial insects if 
planted with 
legumes; summer 
dormant, little water 
uptake 

Vigorous native 
grass; slow to 
establish but long-
lived; attracts 
beneficial insects if 
planted with 
legumes; summer 
dormant, little water 
uptake  

Vigorous native 
grass; slow to 
establish but long-
lived; attracts 
beneficial insects if 
planted with 
legumes; summer 
dormant, little water 
uptake 
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TABLE IIIA (cont.) - PERENNIAL COVER CROPS FOR USE WITH NO TILL MANAGEMENT  
 

COVER CROP Tall Fescue Perennial Ryegrass Red Fescue Idaho Fescue Sheep /Hard 
Fescue Orchard Grass 

SCIENTIFIC 
NAME 

Fescue 
Arundinacea Lolium perenne Festuca rubra Festuca idahoensis Festuca ovina  Dactylis glomerata 

SUGGESTED 
CULTIVARS Many Many Many Many Covar Potomac; 

Palestine; Paiute 

SEEDING RATE 
(LBS./ACRE) 15-25 40-50 15-40 15-25 15-25 15-25 

POTENTIAL 
NITROGEN (LBS. 
PRODUCED per 
ACRE) 

0 0 0 0 0 0 

TOLERANT TO 
TRAFFIC Yes Yes Yes Yes Yes Yes 

WEED 
COMPETITION 

Very Good to 
Excellent 

Very Good to 
Excellent Fair to Good Fair to Good Fair to Good Good to Very 

Good 

REQUIRES 
SPRING 
MOWING 

No No No  No No Yes 

FERTILIZERS N N N N N N 

CANOPY HEIGHT Low-Medium 
6"-18" Low to Medium Low 6"-12" Very Low 3"-6" Very Low 3"-6" Low to Medium 

OTHER 
FEATURES 

Vigorous; can 
tolerate many 
extreme 
conditions 

Vigorous; may 
compete with vines; 
mix with clover and 
trefoil 

Low growth habit; 
meadow-like effect 
with legumes; 
resistant to poast 
herbicide 

Low growth habit; 
meadow-like effect 
with legumes; 
resistant to poast 
herbicide 

Low growth habit; 
meadow-like effect 
with legumes; 
resistant to poast 
herbicide 

Vigorous; high 
water uptake- may 
compete with 
vines; not 
recommended 
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TABLE IIIB - ANNUAL COVER CROPS FOR USE WITH NO-TILL MANAGEMENT 

COVER CROP Subterranean 
Clover Rose Clover Crimson Clover Zorro Fescue Blando Brome Annual 

Ryegrass 
Bur Clover  
Bur Medic 

SCIENTIFIC 
NAME 

Trifolium 
subterraneum Trifolium hirtum Trifolium 

incarnatum Festuca megalura Bromus mollis Lolium 
multiflorum 

Medicago 
polymorpha 

SUGGESTED 
CULTIVARS 

Karridale; 
Koala; Trikkala; 
Junee; Clare 

Hykon; Overton; 
Wilton 

Dixie; 
Flame Same Same Gulf; Common 

Santiago (no 
burs); Circle 
valley 

SEEDING RATE 
(LBS./ACRE) 20-30 15-20 20-30 10-15 10-12 60-90 15-20 

POTENTIAL  
NITROGEN (LBS. 
PRODUCED per 
ACRE) 

30-60 30-60 30-60 0 0 0 30-60 

TOLERANT TO 
TRAFFIC Yes Yes Yes Yes Yes Yes Yes 

WEED 
COMPETITION 

Good to 
Excellent Fair to Good Good to 

Excellent Good Good to 
Excellent Excellent Good to 

Excellent 

REQUIRES 
SPRING 
MOWING 

Yes Yes No Yes Yes Yes Yes 

FERTILIZERS Ca, P, K, S Ca, P, K, S Ca, P, K, S N N N Ca, P, K, S 

CANOPY HEIGHT Low 6"-12" Low 6"-12" Medium Low 6"-12" Low 6" -12" Low 6"-12" Low 6"-12" 

OTHER 
FEATURES 

Self seeding; 
use with 
grasses for 
erosion control 

Flowers host 
beneficial insects; 
use with grasses 
for erosion 
control 

Attracts lady 
bugs; use with 
grasses for 
erosion control; 
re-seeds well 

Very light seed use 
coated type; 
excellent re-seeder 
if mowed correctly 

Excellent re-
seeder; 
supports 
predatory mites 

Rapid growth 
and late 
maturity; may 
compete with 
vines 

Self seeder; 
tolerates 
clayey and 
sandy soils 
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TABLE IIIC - ANNUAL COVER CROPS FOR USE WITH TILLAGE MANAGEMENT 
 

COVER CROP Phacelia Purple Vetch Common Vetch Lana Vetch Field Peas Berseem 
Clover 

SCIENTIFIC 
NAME Phacelia sp. Vicia benghalenis Vicia sativa Vicia dasycarpa Pisum sativum Trifolium 

alexandrinum 
SUGGESTED 
CULTIVARS Phaci Purple Vetch Common Vetch Lana Vetch Magnus; Miranda; 

Austrian Winter Peas Multicut 

SEEDING RATE 
(LBS./ACRE) 15-30 50-60 60-75 50-75 20-70 15-20 

POTENTIAL 
NITROGEN (LBS. 
PRODUCED per 
ACRE) 

0 150 150 150 120 200 

TOLERANT TO 
TRAFFIC Yes No No No No Yes 

WEED 
COMPETITION Very Good Good to Excellent Good to Excellent Good to Excellent Good to Excellent Good to 

Excellent 

REQUIRES 
SPRING 
MOWING 

No No No No Yes Yes 

FERTILIZERS N, P Ca, P, K, S Ca, P, K, S Ca, P, K, S Ca, P, K, S Ca, P, K, S 

CANOPY HEIGHT Low 12"-14" Sprawling 18"-24" Sprawling 18"-24" Sprawling 18"-24" Sprawling 18"-24" Medium 12"-
24" 

OTHER 
FEATURES 

Supports 
blue orchard 
bee, hover 
flies 

Tolerates waterlogging; 
establishes quickly; 
attracts aphidophagous 
hover flies, parasitic 
wasps; resistant to root 
knot nematodes; use 
with grasses for erosion 
control 

Tolerates many soil 
types but needs good 
drainage; attracts 
aphidophagous hover 
flies, parasitic wasps; 
use with grasses for 
erosion control 

Quick to establish; 
aggressive climber; 
supports blue orchard 
bee, parasitic wasps, 
aphidophagous hover 
flies; self-seeding; 
use with grasses for 
erosion control 

Not self seeding; 
intolerant of drought 
and water logging; 
supports pea aphid 
and aphidophagous 
insects; use with 
grasses for erosion 
control 

Does best with 
multiple 
mowing; does 
not self seed 
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TABLE IIIC (cont.) - ANNUAL COVER CROPS FOR USE WITH TILLAGE MANAGEMENT 
 

COVER CROP Barley Oats Fava (bell) Beans Mustard 

SCIENTIFIC 
NAME Hordeum vulgare Avena sativa Vicia faba Brassica sp. 

SUGGESTED 
CULTIVARS Uc 476 Cayuse; swan Diana, many Many 

SEEDING RATE 
(LBS./ACRE) 60-90 60-90 190-200 5-12 

POTENTIAL 
NITROGEN (LBS. 
PRODUCED per 
ACRE) 

0 0 10 0 

TOLERANT TO 
TRAFFIC No No No No 

WEED 
COMPETITION Good to Excellent Good to Excellent Fair to Good Good to Excellent 

REQUIRES 
SPRING 
MOWING 

Yes Yes Yes No 

FERTILIZERS N, P N, P Ca, P, K, S N, P 

CANOPY HEIGHT Tall 30"- 60" Tall, 30"- 60" Tall, 30"- 60" Tall, 12" - 60" 

OTHER 
FEATURES   Attracts beneficial insects: lacewings 

ichneumonid wasp; does not self seed 

Attracts: hover flies and honeybees; 
tilling produces less soil improvements 
than other crops, use with grasses for 
erosion control 

 
Information for these tables is derived from: Cover Crops for North Coast Vineyards - Glen McGourty, Practical Winery and Vineyard, August 1994; 
Cover Crop Profiles, UC Sustainable Agriculture Research and Education Program 1996; Hillside Vineyard Cover Corp Demonstration Planting 
Report 1983-1984, NRCS; Cover Crops: Resources for Education and Extension, UC Sustainable Agriculture Research and Education 
Program,1997; Selecting the Right Cover Crop Gives Multiple Benefits, Chuck Ingels, California Agriculture October 1994; Robert Bugg UC 
Sustainable Agriculture Research and Education Program, Entomological Aspects of Vineyard Cover Cropping; Robert Bugg UC Sustainable 
Agriculture Research and Education Program, Farmscaping with Insectary Plants; Valley Habitats: Establishing Permanent Grassland Habitat with 
California Native Perennial Grasses; and many other articles. 
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Pre-emergent herbicide sprays that suppress herbaceous growth in the vine row or other 
areas are not recommended.  Mechanical methods such as French ploughs and similar 
equipment, or burners, are available for controlling and reducing the vigor of the cover in 
the vine row. 

 
 It may be useful to keep records of the cover crops you plant, the quantities of seed 

planted, how well it grew, what types of other weeds invaded and how well it did with 
traffic, etc.  Also keep records of what mowing was needed and what spraying and 
irrigation was used.  Record both the tonnage and quality for the block and evaluate 
which mix seems to work best.  At the end of each season evaluate your records and 
change, or fine-tune, your cover crops and your management. 

 
 Some cover crops allow for gophers and voles to live in the vineyard. Increasing the 

predatory bird population can help to control these rodents.  Specifications for the 
construction of raptor and owl roosts and other activities to increase beneficial wildlife in 
the vineyard are available by request.  In some cases, limited disking of every third row, 
every third year is done to control rodents and reduce build-up of vegetation. 

 
6. TILL/NO-TILL MANAGEMENT 
 
Background:  Till/No-Till Management 
 
For many decades the area beneath trees and vines in orchards and vineyards was tilled 
each year to clear it of any undergrowth and keep the area "clean".  In recent years with 
more hillside vineyard development, the need for protective cover crops to conserve soil has 
changed views of how the vineyard floor should be managed.   
 
No-till farm management involves leaving a cover of plant material over the soil year round.  
For vineyards this can be achieved through the use of permanent cover crops that are 
mowed with additional mechanical, or chemical control, in the vine row.  The advantages of 
a no-till system of management include: less soil erosion, improved water infiltration, less 
dust, less compaction of soils, the potential to attract beneficial insects, and support 
beneficial microorganisms in the soil.  Some of the disadvantages of a no-till operation 
include: increased need for water if certain cover crops are used, the potential for more 
rodents in the cover crop and the potential for competition between the cover crop with the 
vines. The vineyard field roads and turnarounds should not be tilled as this practice provides 
no improvement to the vines and increases sheet erosion.  
 
Assessment:  Till/No-Till Management 
 

 On the Farm Conservation Plan template describe your current tilling practices for each 
vineyard area including:   

 
 What parts of the vineyard you till and why? 

 
 Describe the frequency of tilling.  Do you till every row every year, every other row, 

every third row or some other method? 
 

 If you use no-till how often do you mow, clear the vine row by mechanical means or 
spray? 



SUMMER TILLAGE OF COVER CROPS 

IN VINEYARD.

MOWING RATHER THAN TILLING COVER IN THE

SPRING WILL REDUCE FROST PROBLEMS AND

AVOID DISTURBING SOIL PRIOR TO THE END OF

THE RAINY SEASON

VINEYARD WITH DENSE

COVER CROP AND 

VEGETATED SWALE

TILLAGE AND NON TILLAGE SYSTEMS
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 If you vary management or have changed practices recently make a note of the 
changes and why you’ve made them. 

 
 
APPLYING VINEYARD MANAGEMENT BMPS:  TILL/NO-TILL MANAGEMENT 
 

 No-till management decreases the potential for soil loss and sediment in creeks from 
rainstrike and wind erosion and is the preferable management practice for many steep 
hillside sites.  No-till practices also increase infiltration and reduce the potential for 
concentrated flow and gully erosion.  

 
 The major goal is to protect soil during the rainy season, tillage of the vineyard during 

the summer with cover crops on the vineyard for the winter is also acceptable.  
 
 
7. WINTERIZATION OF VINEYARD ROADS AND TURNAROUNDS AND 

INSTALLATION OF FILTER STRIPS 
 
Background:  Winterization Practices 
 
In addition to cover crops for the vineyard floor, all vineyard field roads and turnarounds, or 
headlands, should be winterized.  If the field road is located between the vineyard and a 
creek, or swale, it can be densely seeded and serve as a filter strip to collect eroded 
sediment before it reaches the waterway.  The area between any creek and a vineyard 
should be managed as a filter strip to collect sediment. The field roads and turnarounds 
should not be tilled unless a cover crop is being planted. 
 
Some cover crop species such as fescue and others (see Tables IIIABC) can handle light 
traffic and are good choices for field roads and turnarounds.  Filter strips need dense grass 
for best performance and need to be wide enough to slow and filter the runoff from the slope 
above. 
 
If the main vineyard road is in close proximity to the creek corridor or swale edge and must 
be used all year, consider relocating it to the middle of the vineyard.  Or use another field 
road in the vineyard away from the stream for the year round access road and manage the 
road near the corridor as a filter strip. 
 
Assessment:  Winterization Practices 
 

 On the Farm Conservation Plan template describe your winterization practices for all 
vineyard avenues, seasonal field roads, and vineyard turnarounds including: 

 
 Whether you actively seed avenues and turnarounds with cover crops 

 
 When you seed, in what month 

 
 Whether you let natural vegetation invade 

 
 When you winterize 



VINEYARD ACCESS ROAD

ALONG BOTH SIDES OF

STREAM CAN EASILY ADD 

SEDIMENT TO STREAM AND BE

ERODED BY FLOOD FLOWS. 

ACCESS ROAD SHOULD BE

RELOCATED AWAY FROM

CREEK EDGE.

RAILCAR BRIDGE IN 

BACKGROUND IS A GOOD 

MEASURE FOR STREAM

CROSSINGS.

SOME COVER CROPS ARE LOW 

GROWING AND GOOD FOR ROAD 

WINTERIZATION.

VINEYARD ROAD LOCATED AWAY FROM WATERWAYS

VINEYARD ACCESS ROADS
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 Whether you gravel any road areas 
 

 Whether you actively establish filter strips next to creek corridors and with what 
plants 

 
 Where do you mow, or spray, roads and turnarounds, at what time of the year and 

what materials you use? 
 

 If you vary management, or have changed practices recently, make a note of the 
changes and why you’ve made them. 

 
 
APPLYING VINEYARD MANAGEMENT BMPS:  WINTERIZATION 
 

 Actively seed field roads and turnarounds with dense grasses to protect against 
rainstrike erosion.  

 
 Field roads and turnarounds should be seeded with fast growing grasses no later than 

October 15 to promote development of a dense cover crop prior to heavy winter rains. If 
harvest occurs later than October 15, install temporary erosion control practices such as 
straw bale barriers between the road and the creek to intercept sheet wash from early 
rains. Species commonly used for winterization of field roads and turnarounds are Zorro 
fescue, hard, sheep or red fescue, soft chess, or blando brome.  Blando brome is 
established by seeding at 6 lbs. per acre and is adapted to many climatic conditions. 
Zorro fescue is established by seeding at 10 lbs. per acre and grows very quickly.  
These species work effectively to protect soil by rapid germination after rains and 
developing a dense growth habit. Both species die back during summer and may require 
re-seeding for the next winter.  Seed with fertilizer is more effective.  Mulch roads with 
straw as well and install waterbars on slopes over 10%.  For roads with year round use, 
gravel may be needed. 

 
 Incorporate filter strips into the vineyard at the base of each vineyard slope and between 

the vineyard and waterways to catch sediment.   
 

 Filter Strip - A strip of dense grass or other vegetation between the vineyard site 
and waterway that serves as an additional protection against siltation in streams.  
Surface flows carry soil through the filter strip before reaching the waterway.  The 
dense grass slows the water and catches the sediment providing another protective 
measure. 
 
The filter strip should include these features: 
 

 Filter strips should be planted along all edges of the vineyard adjacent to 
waterways.  These areas are typically the lower edge of the vineyard between 
the vineyard and the vegetation of the waterway.  Filter strips may also be used 
across the vineyard slope between blocks of vines as an additional practice to 
reduce sediment movement though sheet flow. 

 
Insert – Filter strips of dense grasses at the base of a vineyard can protect waterways from 
sedimentation.  Strip must be sized for slope of the vineyard (64) 



FILTER STRIPS OF DENSE GRASSES AT THE BASE OF A

VINEYARD CAN PROTECT WATERWAYS FROM 

SEDIMENTATION.  STRIP MUST BE SIZED FOR 

SLOPE OF THE VINEYARD.
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 Plant the filter strip in September to allow for adequate vegetative cover to develop. 

Plant density should be a minimum of 60% and may consist of annual grasses, or if the 
area will not be mowed or driven on, perennial grasses.  Fertilization and irrigation may 
be needed. 

 
 Do not mow the filter strip until the late spring to provide the greatest degree of 

protection. 
 

 Depending on the site, the filter strip area may be further enhanced as a permanently 
vegetated buffer.  If the area will not be mowed or driven on, native species can be used 
and chosen carefully to promote beneficial insects or block the movement of pest 
insects.  However the use of these additional plants should not reduce the basic cover of 
grasses needed for catching sediment. 

 
 Additional amenities such as bat boxes, raptor and owl roosts may increase wildlife 

values and take advantage of the benefits of these animals for control of insects and 
rodents.   

 
 
8. VINEYARD DRAINAGE SYSTEM 
 
Background:  Drainage System 
 
Underground pipes, inlets and outlets, perforated pipe, terraces and ditches must be 
inspected and maintained on a regular basis.  One small problem in the system may cause 
water to back up and blow out another part of the system.  If kept in good shape the system 
will operate as it was designed and problems can be avoided. 
 
Assessment:  Vineyard Drainage System 
 
On the Farm Conservation Plan template, describe the features of your in-vineyard drainage 
system. 
 

 Take photos of all the inlets, above ground features, outlets and energy dissipaters. 
 

 Indicate the type of system for each vineyard area by number. 
 

 On a copy of the aerial photo indicate where the drainage system is in each vineyard 
area.  Indicate an O for each inlet, ⎟⎟ for underground pipes, X for outlets, D for energy 
dissipaters or stilling basins, = = for above ground diversions including diversion ditches, 
grassed, or lined, waterways, or pipe drops. Indicate any permanent sediment basins.  
The FFF program staff will assist with this map. 

 
 Indicate the area of the vineyard the drainage system serves and its outlets. 

 
 Indicate if there is an energy dissipater at each outlet and any erosion. 
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 Include the plans/specifications for the drainage system, if available, including the size 
diameter of all pipes, inlets and outlets and the size storm event the system is sized to 
handle if this feature is known. 

 
 Indicate all vineyard areas that have no drainage system. 

 
 Describe your yearly maintenance program for the drainage system including: 

 
 Debris removal from inlets and outlets 

 
 Inlet inspection, resetting and repair 

 
 Outlet inspection, energy dissipater replacement and repair 

 
 Repair of ruts and other changes on terraces 

 
 Reseeding of grassed waterways 

 
 Time of year for maintenance program 

 
 Describe your winter inspection program and emergency management actions for the 

drainage system 
 

 Describe problems with the system.  This will help to determine if the system is sized 
correctly and has occasional problems, or is in need of some replacement or upgrade. 

 
 Blowouts, or failures, of inlets, pipes, terraces, outlets, ditches or lined waterway 

 
 Slips, or erosion sites, in any installed channel, or natural waterway 

 
 Indicate how often each site has problems 

 
Also describe: 

 Repairs made on each site and how successful each has been 
 

 Future planned upgrades to install drainage. Indicate these sites on the aerials and 
describe the type of system to be installed or type of upgrade. 

 
 
APPLYING VINEYARD MANAGEMENT BMPs: VINEYARD DRAINAGE SYSTEM 
MAINTENANCE 
 
Timing  
 

 Inspect all the parts of the installed drainage system after harvest and before cover crop 
seeding.   

 



FARM PLAN SHOWING VINEYARD DRAINGE MAPS
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 Complete any re-grading, or other earthwork, before seeding the cover crop.  Repairs to 
ditches and inlets can then be done following seeding.   

 
 Inspect and maintain the system during and after storms to remove plugs and other 

problems before they cause erosion or a failure.   
 

 If a problem has already occurred, implement emergency erosion control measures to 
keep sediment from entering waterways. 

 
Diversion Ditch 
 

 Remove sediment and debris before the rainy season. 
 

 Mow or cut vegetation as needed to reduce fire danger or to open the ditch; do not 
regularly spray with herbicide. Residual grass or vegetative cover reduces ditch erosion. 

 
 Repair cracks, holes or leaks promptly. 

 
 Control gophers and other rodents. 

 
 Install loose rock dams or rock lining if the bottom of the ditch erodes. 

 
 Remove material eroded from the sides of the ditch and repair any slips with compacted 

earth and rock. 
 

 Ditches with a slope over 8% may have chronic erosion problems and need to be 
replaced with a different drainage system. 

 
 Ditches with consistent bank erosion may be too narrow for the slope or amount of water 

flow. Set banks back and revegetate.  
 
 
Underground Drainage System 
 
Inlets  

 Remove sediment and debris after each storm.  For large or long storms, debris 
should be removed during the storm period. 

 
 Repair any damage to inlets and risers before the rainy season. 

 
 A heavy wire mesh fence, installed for the spring through fall period will reduce the 

number of animals entering the inlets. 
 

 A painted post placed between the inlet and equipment areas may reduce vehicle 
damage to inlets. 

 
 Lower the inlet and riser if the adjacent ditch level is lowered. This may require a new 

inlet installation. 
 

 Inspect, and if needed, repair and replace energy dissipaters at outlets every year. 



DIVERSION 

DITCH

DIVERSION DITCHES ARE USED TO MANAGE 

WATER FLOWS AND REDUCE EROSION
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INSTALLING AN UNDERGROUND PIPE

UNDERGROUND PIPE SYSTEMS ARE USED TO MANAGE 

WATER FLOWS AND REDUCE EROSION
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DROP INLETS MUST BE SET

IN THE GROUND PROPERLY

OR WATER WILL ERODE

AROUND THEM.  TRASH

RACKS ARE ALSO NEEDED AS

WELL AS CONSISTENT 

MAINTENANCE AND WINTER

INSPECTIONS.

INLETS AND UNDERGROUND PIPE SYSTEMS ARE USED

TO MANAGE WATER FLOWS AND REDUCE EROSION
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OUTLETS WITHOUT ENERGY

DISSIPATERS CAN RESULT

IN EROSION.

PIPE OULETS AND ENERGY DISSIPATERS.  ALL OUTLETS

MUST HAVE A PROPERLY SIZED ENERGY DISSIPATER.
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Underground pipes and outlets 
 Repair damage to pipe, cutoff collars, inlets and outlets as they occur. 

 
 Repair and revegetate with native plants any erosion of natural creeks at outlets. 

 
  Replace and compact any soil eroded from the pipe trench before the rainy season. 

 
 Clean sediment and debris from pipeline annually. 

 
 Check along pipeline for any damaged, or displaced, pipe or joints immediately after 

large storms while soil still shows leak evidence. 
 

 Check for soil creep as indicated by bent, or leaning, vines or stakes or large cracks 
in the ground.  If you find these conditions, contact a civil engineer or geologist. 

 
 Keep design drawings for the drainage system.  These will help in repairs and 

replacement. 
 
Terrace Bench 
 

 Remove material eroded from the bench backslope if it interferes with the drainage. 
 

 Benches should be re-graded after cultivation to restore the design slope. 
 

 Benches should be inspected during large storms to ensure that debris has not 
accumulated and can cause concentrated flow, or blockage of inlets. 

 
 No-till benches should be re-graded when sediment or equipment ruts interfere with 

the waterway, or may cause concentrated flow. 
 

 Waterbars, or end berms, in benches should be repaired or replaced before winter. 
 

 Repairs to bench backslopes should be made immediately if damage occurs from 
faulty or broken irrigation systems. 

 
 No edge berms should be allowed to remain on outsloped benches. 

 
 The bench slope and flat areas should be seeded and managed with cover crops 

during the rainy season. 
 

 Gopher holes and runs can cause erosion.  If numerous, consider aggressive gopher 
control measures. 

 
Perforated Pipe System 
 

 Check for any ponding indicating a section of perforated pipe may be clogged. 
 

 Check for subsidence in pipe areas indicating pipe is crushed. 
 

 Replace gravel overlying pipe, as needed. 



SPECIFICATIONS FOR TERRACE BENCH
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PHOTOGRAPHS SHOWING VARIOUS PROBLEMS WITH TERRACED VINEYARDS.  YEARLY INSPECTION AND

MAINTENANCE OF TERRACE AND DRAINAGE SYSTEM IS REQUIRED.

YEAR ROUND COVER CROPS (LOWER LEFT PHOTO) PROVIDE ADDITIONAL PROTECTION.

EROSION PROBLEMS AND SOLUTIONS FOR

BENCHED VINEYARDS
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 Repair and replace energy dissipaters at outlets every year. 
 

 Keep design drawings for perforated pipeline systems for use in repairs and 
replacement projects. 

 
Flexible Pipe Drop 
 

 Remove sediment and debris before the rainy season and after each large storm. 
 

 Repair any damage promptly. 
 

 Check pipe for sun damage each year and replace if brittle. 
 

 Check headwalls for uneven settlement, repair cracks. 
 

 Reset flexible pipe before the rainy season. 
 

 Check connections between sections of flexpipe for leaks and repair and reset. 
 
Miscellaneous 
 

 Remove sediment from stilling and sediment basins and either place on the field, or 
place in another area not in, or near to, waterways.  Stabilize with cover crops. 

 
 If springs are a problem on the site, evaluate increasing the drainage in these areas, 

or removing cultivation from the spring site. 
 
Background:  Upgrades and Replacement of Vineyard Drainage Systems 
 
Older vineyards may have inadequate drainage systems, or have an undersized system, 
more prone to failure.  If the vineyard is on the flat valley floor and has adequate ditches and 
streams to conduct water through the site, no additional drainage system may be needed.  
The best times to install, or upgrade, the drainage system is when replanting, or if a major 
erosion problem has occurred.  The considerations for designing and installing a new, or 
upgraded, drainage system in an existing vineyard will be very similar to those for a new 
vineyard.   
 
The most important design features for an upgrade are: 
 

 For underground pipes and for benches size the system for the 100-year frequency, 24-
hour duration storm event. 

 
 Use as many inlet points and outlet points as possible. 

 
 Use large enough energy dissipaters at all outlets. 

 
 Consider all the drainage entering the site; size drainage diversion ditches for the 25-

year frequency, 24-hour duration storm event. 
 

 Avoid increasing the overall stormwater discharge from the site by more than 10-15%. 



PIPE DROP SYSTEMS ARE USED TO MANAGE WATER

FLOWS AND REDUCE EROSION
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 Supervise the installation and make sure: 
 Backfill is properly compacted 

 
 Inlets and outlets and cutoff collars are correctly installed  

 
 Pipes that are installed are the design size 

 
 
9. NATURAL DRAINAGE FEATURES 
 
Background:  Managing and Maintaining Natural Creek Systems 
 
Often installed drainage systems in hillside vineyards are integrated into natural drainage 
networks.  Installed drainage may include re-direction of natural flow away from the vineyard 
through the use of a diversion ditch upslope of the vineyard.  Ephemeral creeks may be 
piped, or channelized, where they pass through the vineyard.  The vineyard drainage 
system likely releases stormwater into a natural creek.  In addition, vineyard road crossings 
and year round road crossings with culverts may affect the natural creek and its functions. 
 
Ephemeral creeks are typically steep and only carry water during storms.  Due to their 
limited period of flow, they are often overlooked.  However these steep channels can 
become unstable and create slides and debris flows if vegetation is removed, or too much 
stormwater is released into the creek from a drainage system.  Native vegetation, 
particularly woody plants such as oaks and bays with their dense root systems, provide 
significant structural stability to ephemeral waterways. 
 
Management and maintenance of the natural creeks can improve their natural watershed 
functions, reduce erosion, increase vegetation and stability.  Revising fencing on the 
property may restore these natural creeks as wildlife corridors (see Appendix 3). 
 
Assessment:  Natural Creek System 

 The system of year round, seasonal and ephemeral creeks on the property was 
outlined and described in Section 4.  Ephemeral creeks are the most common 
hillside creek and are addressed in detail in this element.  Year-round and seasonal 
“blue-line” creeks and valley floodplain creeks and rivers are addressed in Element 
VI.  

 
 The outlets and features of the vineyard drainage system were inventoried in Section 

8. 
 

 The proximity of the vineyard to the stream channels and vegetation was measured 
in Section 4. 

 
 Inspect the creek for signs of erosion where outlets, culverts, reservoirs or other 

structures release storm flows.  Look down to the base of the channel not just next to 
the pipe or culvert.  Circle all erosion sites on your map, or aerial, and give each a 
number.  Indicate all erosion sites and sites where energy dissipaters are needed. 
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APPLYING VINEYARD MANAGEMENT BMPS:  MANAGING AND MAINTAINING 
NATURAL CREEK SYSTEMS 
 

 Replace/repair energy dissipaters at all drainage outlets and culverts. Installing a flexible 
plastic pipe to the culvert outlet and extending the pipe to the bottom of the slope can 
reduce erosion. The connection of the flexible pipe to the culvert needs to be secure.  
 

 If there are erosion sites in the ephemeral creeks, review your drainage system map to 
determine if there are a large number of vineyard drainage outlets located in the erosion 
area that may be contributing to the problem.  Evaluate relocating the outlets using 
flexpipe to the bottom of the channel, or through a more long-term project to release 
stormwater into a bedrock, or less steep section of the channel.  Also review the size 
and extent of the energy dissipaters at the outlets.  Note these erosion sites for review 
as part of the site visit for additional expert review and advice. 

 
 Temporarily repair any erosion in the ephemeral creek (see Sections 10 and 11).  If the 

erosion is severe you may need to use a structural approach to stabilize the erosion, and 
then revegetate.  FFF program staff can assist you in evaluating erosion sites.  Include 
vegetation in all repair programs to increase the filtering and retention of fine sediment 
and increase wildlife habitats.  Revegetate with native plant species such as live oak, 
toyon, ceanothus, bay laurel and other appropriate species.   

 
 Revegetate any cleared area by planting native species up to the topographic edge of 

the swale, or ephemeral creek channel.  The greater the amount of woody vegetation in 
a swale, or ephemeral creek, the more stable in a large storm event.  As part of the 
Farm Conservation Plan process, an ecologist can determine the extent of the 
revegetation and the appropriate plants. 

 
 Review the current fencing layout on the property and outline it on your aerial.  Remove 

fencing from across natural creeks and open the creek as a wildlife corridor.  The FFF 
program staff can assist with this review and funding for changing fencing. 

 
 
10. EMERGENCY EROSION CONTROL MEASURES 
 
Background:  Emergency Erosion Control Measures 
 
During the rainy season even the best-managed vineyard is vulnerable to erosion.  There 
are a number of temporary, or emergency, erosion control measures that can be installed 
both prior to the onset of winter and during the rainy season as problems arise.  The 
measures provide soil protection, or reduce the movement of soil into waterways and protect 
fish habitat for the rainy season.  These measures are short-lived and only last for the rainy 
season, or even one large storm event. 
 
The most important part of using temporary measures is to have the materials on site and 
be familiar with installation methods.  It is also important to inspect the vineyards often to 
make sure small erosion problems are addressed quickly.  Take note of where problems 
occur and revise winterization measures next year to avoid repeating the same problems. 
 



VINEYARDS AND THE RETENTION OF 

NATURAL VEGETATION
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TWO VIEWS OF VINEYARDS WHERE THE EPHEMERAL

SWALES ARE RETAINED IN NATURAL VEGETATION
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VIEW LOOKING DOWN STEEP HILLSIDE

SWALE OR EPHEMERAL STREAM REMOVAL

OF VEGETATION CAN RESULT IN EROSION

AND POTENTIAL SLOPE FAILURES.

EPHEMERAL STREAM WITH DENSE VEGETATION
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Assessment:  Emergency Erosion Control Measures 
 
On the Farm Conservation Plan template describe your winterization practices for all 
vineyard field roads, buffers between waterways, or creek corridors, and the vineyard 
turnarounds including: 
 

 Whether you regularly have materials available for emergency erosion control 
 

 Whether you complete regular winter inspections 
 

 Whether the vineyard staff are aware of how to implement emergency erosion 
control measures 

 
 
APPLYING VINEYARD MANAGEMENT BMPS:  EMERGENCY EROSION CONTROL 
MEASURES 
 
Soil Surface Protection 
 

 Mulching - Straw mulch should be spread over the vineyard site after the cover crop 
has been seeded.  The mulch provides an extra-added layer of protection until the seed 
germinates.  The mulch should be applied at a rate of 2 tons per acre, cover 80-100% of 
the ground surface and be anchored, or punched, using hand tools, rollers or other non-
compacting equipment.  The straw can also be sprayed with a tacking agent to bind it 
together.  Compost can also be used for mulch if readily available. Vineyard field roads 
should also be mulched. 

 
 Composted Clean Green Mulch – This type of mulch is effective in the control of 

erosion from hillside vineyards. The mulch is spread under the vine row and in the 
avenues to protect surface soil layers. Care should be taken to avoid piling mulch 
against vines. The mulch is created from municipal garden waste and is composted to 
kill weed seeds.  Studies from the California Integrated Waste Management Board have 
found that the composted mulch is effective for 2 years. 

 
 Jute netting - Netting can be used on steep areas where straw cannot be anchored.  

This practice is appropriate for bench terrace faces and the netting should be anchored 
with staples, or pins.  Anchor pins should be rigid galvanized wire with a minimum length 
of 10 inches.  Staples should be U shaped and have two prongs of 6 inches in length.  
Netting should be overlapped by 12” along the edges to assure coverage of soil. 

 
 Erosion control blanket - These blankets are made of biodegradable material that 

covers over the soil.  These are also used on steep sites such as the faces of terrace 
benches.  The treated areas must be reasonably smooth and the blanket must be 
anchored over the site with an overlap of several inches between each blanket.  Each 
manufacturer has slightly different directions for anchoring the blanket. 

 
Intercepting surface soil movement 
 

 Silt fencing – A barrier of filter fabric cloth can be purchased and stretched across a 
slope to further reduce surface soil movement.  The posts need to be firmly anchored 
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into the ground, or an adequate depth for the soil types and slope.  The fabric is 
stretched tightly and firmly trenched several inches into the slope surface.  Posts should 
be four feet apart or less.  Staples attaching the material to the posts should face 
upslope.  Silt fencing is often used in several areas of a long slope as one silt fence at 
the bottom of the slope is not likely to be sufficient. 

 
 Strawbale checkdam – Bales of clean straw bound with wire or plastic twine can be 

placed across an area of surface sheet flow, or rilling, and anchored into the soil surface 
with rebar or stakes.  Anchor the bales tightly together to form a barrier across the entire 
area of surface flow.  Don’t create a path for the water to go around the outside of the 
check dam.  The stakes, or rebar, should be driven into the ground 1.5 to 2 feet and the 
bales should be set at least 4 inches into the ground.   

 
 Strawbale or straw wattle waterbars - Strawbales can also be used to create 

temporary waterbars across a road, a temporary sediment barrier to protect a waterway, 
a drop inlet from siltation, or contain sediment along a vineyard edge.  A series of 
strawbale checkdams, or waterbars, may be needed for a long slope.  They should cross 
the entire width of the slope and be spaced to allow for sediment accumulation.  The 
rebar should be driven into the ground 1.5 to 2.0 feet and the strawbales should be 
trenched at least 4 inches into the ground and set tightly together.  There are also 
erosion control products such as sediment logs, or straw wattles, which can be used in 
the same way as the strawbales.  Straw wattles can be carried to locations where 
strawbales cannot.  The wattles are staked into a trench and can be stacked 2 wattles 
high.  The length of slope, or area above each waterbar, should not exceed 100 ft. or 
one acre. 

 
 Waterbars for vineyard roads – Waterbars consist of a berm and ditch to collect and 

direct water off the road surface before concentrated flow can cause erosion.  Waterbars 
should be installed on all steep (>10% slope) seasonal vineyard roads as part of the 
winterization process.  Waterbars are placed across the road at a 30-40 degree angle 
oriented downgrade to the road centerline.  The waterbars should be oriented to direct 
the stormwater into the vineyard drainage system, or into vegetation.  If a swale or creek 
is used, a vegetated area, or filterstrip, should exist between the road and the creek 
channel and an energy dissipater of gravel should be placed at the outlet of the 
waterbar.  Waterbars should be installed at a greater frequency on steeper roads (see 
Table VG in Element V). 

 
The waterbar should extend from the inboard road cut to the outer edge of the road.  
The waterbar consists of a berm and a ditch.  The edges of the berm should be 4-6 
inches above the roadbed and the ditch should be 4-6 inches deep.  The ditch and berm 
should be approximately 3-6 feet in width along the longitudinal direction of the road. 
 

 Temporary sediment basin or barrier – A temporary sediment basin is used to catch 
and settle out sediment before it can enter a waterway.  These are usually placed at the 
base of a slope, or drainage area.  Sediment basins are designed for small watershed 
areas (no greater than 5 acres) and small storm sizes (10-year recurrence interval).  A 
small basin can be created from compacted soil, rocks or strawbales.  The basin 
embankment should not exceed four feet in height.  A drain or outlet is used to restrict 
flow from the basin to allow for sediment to be trapped.  A small berm, or square, of 
strawbales can be created around the drop inlet of the vineyard drainage system to 
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reduce siltation.  A strawbale sediment barrier can be placed along the 
vineyard/waterway edge prior to the rainy season to protect water quality and should be 
installed if harvest if later than Oct. 15, and cover crop seeding will be delayed.  Be sure 
that the strawbales are securely anchored with stakes or rebar. 

 
 Plastic-lined ditch -  When a vineyard field road, or road ditch, begins to erode, plastic 

can be placed over the eroding site to reduce soil loss temporarily.  Strong plastic should 
be used to avoid puncture by rocks and sticks.  The plastic sheets should be anchored 
so that surface runoff, or wind, cannot move the plastic.  Rebar is preferable for staking 
the plastic.  Placing rocks on top of the plastic is not sufficient.  Sheets of plastic should 
be overlapped a minimum of 12 inches and tightly staked at the overlap.  The maximum 
length for use of plastic lining is 400 feet. 

 
There are many other erosion control products on the market.  Always use them for the 
situations the manufacturer recommends and install them according to the directions. 
 
 
11. EROSION SITE REPAIRS 
 
Background: Erosion Repairs 
 
Erosion of soil is a serious problem.  Soil erosion is caused by the ability of rainfall, flowing 
water and wind to move soil particles.  Although erosion is natural, human uses of land often 
increase the rate of soil erosion and increase the amount of sediment moving into creek and 
river channels.  Hillside vineyards, vineyard roads, and ephemeral creeks can be the sites of 
erosion due to concentrated flows and soil disturbance.   
 
Rill and gull erosion are easy to observe and represent the loss of soil in one location, not 
layer by layer as in sheet erosion.  Rills and gullies usually occur due to concentration of 
water flow onto soil.  Flows become concentrated through changes made to drainage 
patterns on a hillside such as roads, soil compaction, and vegetation removal.  This type of 
erosion is prevalent when swales and ephemeral streams are cleared and are then subject 
to concentrated flows as a part of the natural drainage system but without the protective 
vegetation.   
 
Slope has an enormous effect on soil erosion.  Slope magnifies the effects of rainwater 
runoff and its ability to carry soil, as well as increasing the likelihood of hillside slippage and 
mass movements.   
 
A lack of an energy dissipater at a culvert or drainage outlet can start rills and gullies as can 
a lack of waterbars on vineyard roads.  Prior land uses that left old logging skid roads, 
overgrazed hills, or denuded swales can get a gully started and require major repair.  
Careful consideration before vegetation clearing or road construction is the best way to 
avoid creating these problems.  Rapid response to gully formation can repair small problems 
before they get huge. 
 
Mass movements of soil and rock such as slope failures, debris flows and landslides involve 
the downhill flow of water and soil.  The causes of mass movement are complex and can 
involve natural geologic instability or the exacerbation of an unstable situation through road  
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building, vegetation removal or drainage changes.  It is never wise to build anything on an 
unstable slope without expert advice from a geologist or engineer. 
 
Assessment: Erosion Repairs 
 
On the Farm Conservation Plan template:  
 

 Describe existing erosion problems in vineyards, or vineyard roads including gullies, 
rilling, and hillside slippage. 

 
 Describe any erosion problems (gullies, rilling, hillside slippage, or failures) on other 

areas of the property. 
 Describe repairs made and success of repairs to any erosion problem. 

 
 
APPLYING VINEYARD MANAGEMENT BMPs:  EROSION PROBLEMS AND REPAIRS 
 

 Cover crops, winterization of field roads and turnarounds and use of filter strips are 
highly effective ways to reduce sheet erosion and intercept soil before it enters 
waterways (see Sections 5-7). 

 
 If a rill, or gully, develops during a storm either in the vineyard, on a vineyard field road, 

or another area of the property, use emergency erosion control measures (Section 10) to 
stabilize the problem as soon as possible.  Apply the emergency erosion control 
measures both to the erosion site, and if possible, identify the cause and try to correct it, 
even temporarily, during the wet season. 

 
 Once winter ends, address the problem as soon as you can. If you have a large problem 

you may need a few months to get the equipment or materials to repair the cause of the 
problem and stabilize the erosion site before October 15.  If you have a landslide, seek 
professional assistance as soon as possible from an engineering geologist, geologist or 
civil engineer. 

 
 For gully and other erosion repairs, contact the NRCS, a civil engineer or other 

professional to get assistance in evaluation and repair design.  Have a qualified 
contractor install the project, or do it yourself with careful and detailed guidance. The 
FFF program can assist with major erosion control projects. 

 
 Evaluate the cause(s) of the erosion problem.  Some examples include:  

 
 Drainage from a culvert or a drain outlet. 

 
 Vegetation removal in an ephemeral stream and gullying of the stream from 

storm flows. 
 

 The diversion of storm flows from one area into another and resulting erosion. 
 

 Compaction of soil surfaces, or new pavement and increased volumes of runoff 
 

 Saturation due to springs. 
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 Failure of a drainage inlet due to clogging from debris, or overtopping and 
undersized inlet. 

 
 Water flow around instead of through an underground pipe system due to 

incorrect installation.   
 

 Correct the cause of the erosion problem first. 
 

 If the erosion site is in the vineyard, repair will mean grading and reinstalling a portion of 
the vineyard.  Complete this repair in the dry season using all the erosion control BMPs 
for a new vineyard installation (see page 37). 

 
 If the problem is gullying, or rilling, along field roads, evaluate the drainage on the road 

and install waterbars, rolling dips and additional drainage to reduce the length of flow 
down the road (see Element V – Roads and Section 10 of Element III). 

 
 If the problem involves an ephemeral waterway, consider stabilizing structures such as 

checkdams and restoring it to a fully vegetated condition with native plants such as oak, 
toyon, manzanita, ceanothus and other appropriate species. 

 
 Gullies move upslope and the headcut should be stabilized first after the cause is 

addressed.  Depending on the situation there are vegetative techniques and structural 
solutions: 

 
 Vegetative techniques are most applicable to gullies with a headcut of less than 

three feet that is not getting rapidly larger.  Willows and grasses can be sprigged and 
seeded after the headcut is reshaped to a flatter slope.  Vegetation must be planted 
at the proper time of year to ensure growth without irrigation.  Structural solutions 
include riprap placed on the headcut after it is reshaped and filter fabric is installed.  
Rock needs to be properly sized and placed.  Willow can sometimes be sprigged in 
conjunction with the use of rock.  With both techniques apply the following 
guidelines:  

 
 Reshape the head cut to a 2:1 or lower slope. 

 
 Apply a temporary cover crop by seeding if vegetation only repair is used. 

 
 Plant willow springs no smaller than one-half inch in diameter, (one inch to 

one and one half inches is preferred) and three to four feet long planted right 
side up (oriented as the stems were growing when pruned) driven into the soil 
75 to 80% of their length and spaced 12 to 18 inches apart over the ground 
surface. 

 
 For structural solutions use filter fabric properly installed under rock riprap.  Use angular 

dense riprap rock sized to the expected storm flows for the site and installed in a matrix 
of large and small rocks to create a solid flat rock surface.  Dumping surplus concrete, or 
other materials in the gully often hides the erosion underneath. 
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 Once the headcut is stabilized the rest of the gully can be stabilized.  Checkdams, or 
grade stabilization structures, keep the gully from deepening and widening and further 
eroding.  For installation of checkdams use the following guidelines: 

 
 There are many types of checkdams, choose one that fits your site. 

 
 The toe of the uphill checkdam must be even, or level, with the spillway of the 

next downhill checkdam. 
 

 More small checkdams are preferable to a few large checkdams. 
 

 Install an energy dissipater at the downstream overflow for each checkdam. 
 

 Some types of checkdams such as loose rock, cement and wood require 
spillways sized to the average storm. 

 
 Key each checkdam into the sides of the gully several feet so no water can flow 

around the edges and erode soil. 
 

 The checkdams must be installed perpendicular to the flow of the water wherever 
the checkdam is located even if the gully meanders in course. 

 
 Revegetate the gully walls. 

 
 
12. DUST CONTROL 
 
Background: Dust Control 
 
Dust is created by the fine-grained layer of topsoil being blown by the wind.  Dust can have 
several effects including increasing the fine sediment in waterways and the loss of topsoil 
and increasing the number of spider mites in the vineyard.  Dust levels are increased by 
exposing the vineyard floor to wind with a full tillage management system, operating 
machinery in windy conditions and driving too fast along dirt field roads. 
 
Assessment: Summer Dust Control 
 
On the Farm Conservation Plan template, describe your current dust control practices for 
each vineyard area, including: 
 

 Whether you maintain perennial cover crops on the vineyard floor 
 

 If using a tillage system, whether you spray a dust control compound in the summer 
 

 Whether you avoid tilling on windy (>5mph) days 
 

 Whether you have posted speed limits on you main field access roads 
 

 Whether you gravel or asphalt your primary roads 
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APPLYING VINEYARD MANAGEMENT BMPs: DUST CONTROL 
 

 Apply an organic dust control compound to reduce the susceptibility of the soil surface to 
wind erosion.  Check with the Agricultural Commissioner for the recommended 
compounds. 

 
 Do not till field roads and turnarounds 

 
 Practice no-till management if the vineyard is located in a windy area. 

 
 Gravel or asphalt your primary field roads and reduce speed for small trucks and 

vehicles. 
 
 
13. PEST AND DISEASE CONTROL PRACTICES 
 
Background:  Pest and Disease Control Methods 
 
Managing for various pests, fungus, bacteria and other problems is part of all farming 
operations.  Each crop has specific pest and disease problems.  Many agricultural products 
such as fruits and vegetables are also judged by their cosmetic appearance.  Wine grapes 
are unique in not being judged by appearance and therefore fewer chemicals can be used.  
In addition, grapevines are particularly suitable for floodplain areas as they are dormant 
during the winter flood periods and can endure water inundation during dormancy.  
Grapevines are also suitable for hillside areas where soils may be thin and moisture levels 
low.  However, in both locales pests and diseases can significantly reduce production and in 
some instances kill the vine.  
 
There are different approaches to addressing pests and diseases.  These approaches 
include: eradication with chemical applications, control with biological methods, monitoring 
and limited chemical use, and all sorts of variations.  The activities the vineyard manager 
undertakes to control insect infestations, or outbreaks of disease, may not pose significant 
risk to water quality or the fish and their habitat.  However, some activities can pose risks, or 
significantly alter habitat areas.   
 
Many growers carry out IPM, or Integrated Pest Management, a strategy to reduce the use 
of chemicals and integrate natural pest control methods into agriculture.  For example in 
winegrapes cultural methods such as canopy management, dust control, irrigation 
management and uses of cover crops to support beneficial insects are part of a successful 
IPM program.  Some levels of pest insects have to be present and tolerated to serve as prey 
to support healthy populations of beneficial insects.  An economic threshold for damage by 
pests needs to be set and the pests should be tolerated until the threshold is exceeded and 
then chemical control should be planned.  A control method should be used that targets the 
problem pest or disease, rather than a broad-spectrum chemical that kills both beneficial 
insects and the pest insect. 
 
Toxicity and Exposure Pathways 
 
For a pesticide, or herbicide, to have an effect on water quality, fish or wildlife, the material 
must have a pathway of exposure to waterways, animals and their habitats.  The material 
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must also be bio-available at concentrations that affect the animals.  Effects vary from acute 
toxicity that leads to rapid die-off, to sub-lethal effects derived from prolonged exposure to 
bioaccumulation of the chemical in the animal and its environment.  In addition, for most 
bioaccumulation effects, the material must have low solubility in water, as highly soluble 
materials wash out of the system relatively rapidly. 
 
When a chemical is sprayed near a riparian corridor, or creek, the spray, or dust, may drift.  
Chemicals may also runoff in rainfall, soak into porous soil layers with rainfall or irrigation, or 
become attached to soil particles, particularly clays, and reach the aquatic system through 
soil erosion. Some chemicals break down very quickly when exposed to sunlight, or water. 
 
 
Chemicals can spill or runoff from mixing and loading areas into surface water or seep into 
groundwater through unprotected well heads or irrigation systems. Through these pathways 
fish and wildlife may become exposed to the chemical.   
If fish are exposed to chemicals in the aquatic system, it does not mean that a toxic effect 
will result.  Some chemicals persist for a long time.  Some chemicals become more bio-
available in water while others do not.  Persistent chemicals are the most likely to cause 
bioaccumulation effects and have been associated with environmental problems. Many of 
these, such as DDT, are no longer in use.   
 
The toxicity of agricultural  chemicals most commonly used in vineyards and some orchard 
crops was evaluated as part of this program.  Table IIID lists the acute toxicity of these 
chemicals to wildlife. Acute toxicity is measured by exposure to a large single dose of the 
chemical for a 96-hour period and is usually listed by the LC50  (lethal concentration 50) or 
LD50  (lethal dose 50).  This is the concentration of a chemical that will kill 50% of the group 
of test animals.  The more toxic a substance, the lower the amount listed as the LC50 or 
LD50.  The LC50 values are derived from studies on rainbow trout primarily, but if such 
information was not available, then data for bluegill are listed.  The databases and 
references used are listed in this table.  
 
For all farm chemicals the label directions are very specific about application rates and 
restrictions on conditions for use.  For environmental concerns one of the most important 
restrictions is wind direction and speed. Spraying, or dusting, in high wind conditions is 
inviting drift and potential problems.  Consult with the County Agricultural Commissioner or 
the manufacturer for additional information on a specific product. 
 
Assessment:  Pest and Disease Control 
 
Answer the questions and fill out the table in the Farm Conservation Plan template for your 
current control practices for each of the diseases/pests listed.   

 
 Answer the questions regarding the chemical storage and mixing areas on the site 

and indicate these areas on a site map. 
 

 List both the control methods typically used including the exact chemical name; 
formulation used; and typical number of applications, and any other methods you’ve 
tried.  Indicate for the methods used occasionally if they were effective or not. 
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 List any variations in the way you apply control materials next to riparian corridors, 
waterways, drainage ditches, swales and ephemeral streams.  Describe control 
methods including:  

 Whether insects are monitored before chemical controls are applied 
 Whether the least toxic methods has been evaluated 
 If an IPM (integrated pest management) program is in use  
 What cultural methods are used for pest or disease control 

 
 Answer the questions regarding application methods for chemicals. 

 
 Groundwater Protection Areas (GWPAs) are defined in each county by the 

Department of Pesticide Regulations. Each GWPA is defined as a leaching or a 
runoff area. In these GWPAs, use of a number or pre-emergent herbicides are 
restricted up to 100 ft of unprotected wellheads. More information on GPAs can be 
found on the Department of Pesticide Regulations website: 
http://www.cdpr.ca.gov/docs/emon/grndwtr/gwpamaps.htm 
 

The restricted herbicides include, Atrazine, Simazine, Bromacil, Diuron, Noraflurazon, 
Alachor (Lasso), Bensulide (Betasan, Pre-san, Prefar), Butylate (Sutan), Chlorsulfuron 
(Glean, Telar, Corsair), Cynazine (Bladex), Cycloate (Ro-neet), Dazomet (Busan, Basamid), 
2, 4-D, dimethylamine salt, Dichlobenil (Casoron), Diquat dibromide, EPTC (Eptam), 
Ethofumesate (Norton, Prograss), Hexazinone (Velpar, Pronone), Imazethapyr (Pursuit), 
Isoxaben (Gallery), Linuron (Lorox, Linex), Metribuzin (Lexone, Sencor), Molinate (Ordam), 
Napropamide (Devrinol), Oryzalin (Surflan, Rout, Oryza Ag), Pebulate (Tillam), Prometryn 
(Caparol), Propyzamide (Kerb, Pronamide), Pyrazon (Pyramin), Rimsulfuron, Sulfometuron-
methyl (Oust), Tebuthiuron (Spike)  
 

 Fill out the table on Weed Control strategies list both mechanical and chemical 
control measures. 

 
 Answer the questions on fertilizer use and wellhead protection. 

 
The summary allows for a short description of the biggest pest problems and what control 
approaches are used, what has worked and what hasn’t, and any other information. 
 
 
APPLYING VINEYARD MANAGEMENT BMPS:  PEST AND DISEASE CONTROL 
METHODS 
 
Chemical Storage Mixing and Equipment Cleaning 
 
The areas where agricultural chemicals are stored and mixed and where spray equipment is 
cleaned can be sources of contaminants into creeks and stormwater. The following 
practices are recommended by the Agricultural Commissioner: 
 
 

 Make sure that the storage site is not in a flood area, near a water way or wellhead.  Put 
your pesticide storage structure down slope and away from a wellhead or any surface 
water area 
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 Cut back on the amounts and types of pesticides stored. If that's not practical, consider 
how you can protect the pesticides you keep in storage. Sound containers are your first 
defense against a spill or leak.  

 
 Keep pesticide containers away from activities that might knock over a jug or rip open a 

bag.  
 

 Keep pesticide containers in a secured and locked enclosure when not in use. Post the 
enclosure with signs that are visible from all directions, so that it can be readily identified 
as a pesticide storage area.  

 
 Store pesticide containers above the floor or ground level (where possible) in the storage 

enclosure. Store dust on palettes off the floor. 
 

 Evaluate the design of your pesticide storage area and pesticide mixing and equipment 
cleanup areas. Each enclosure should have a solid floor and a curb, or berm, to contain 
liquid pesticides and wash water and simplify cleanup if there is a spill.  

 
 Make sure any drains in each enclosure do not outlet to a waterway but flow into a 

closed system such as a wastewater system. 
 

 Ensure that pesticide containers are properly identified, either with the pesticide 
registrant's product label or with a "service container label." Service container labeling 
will help emergency responders identify the container's contents in an emergency.  

 
 Keep your inventory list current. The listing should include any unrinsed containers on 

the property; identity of the pesticide; and amount in the container.  
 

 Triple rinse pesticide containers and put rinse water into spray container. As soon as 
practical, dispose of properly rinsed pesticide containers and properly emptied pesticide 
bags according to product labeling directions or in an approved landfill.  

 
 Contact your local county agricultural commissioner's office to report any hazardous 

situation involving pesticides. The commissioner's office can also answer questions 
about safe storage and handling of pesticides.  

 
 If you have old or unlabeled pesticide containers dispose of them through the County 

Hazardous Disposal program. 
 
Integrated Pest Management 
 

 Cultural and vineyard management measures combined with an integrated pest 
management (IPM) program that utilizes the least toxic approach wherever possible 
should be the primary focus of pest and disease control. 

 
 The choice of rootstock and plant material for a new vineyard, or replant, should include 

a thorough analysis of all site conditions to avoid the development of insect and disease 
problems.  The agricultural history of the site, likely existing soil-borne disease and 
insect problems, should also be considered and the most resistant rootstock and plant 
materials used. 
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 For insect pests, always monitor both the pest and the beneficial insects before spraying 

to make sure you need to spray and set a tolerance level or economic threshold for the 
insect. Do not use chemical controls until the economic threshold is surpassed. This 
approach will avoid creating an imbalance in pest and predator populations. 

 
 IPM programs require management of all aspects of the vineyard including cover crop 

mixes, insectary plants, mowing heights and timing to create and maintain a habitat for 
beneficial insects.  Many beneficials must complete a significant portion of their life cycle 
before the “beneficial” stage, such as a larval form, is reached.  The grower needs to 
establish a clear strategy to manage the vineyard to support beneficial insects to have 
them supply pest control functions. 

 
 Use a targeted chemical if infestation levels became too high rather than a broad 

spectrum chemical. 
 

 Some chemicals have a closure period for entry after application to protect human 
health.  Do not allow entry to the vineyard before the closure period has passed. 

 
 Review the chemicals you are using in the toxicity table.  Consider whether you can 

use another chemical that has a lower toxicity level for wildlife.  If you can, make a 
point of changing your practices and indicate this change on your Farm Conservation 
Plan. 

 
 Review the use of persistent pesticides such as organophosphates and pre-

emergent herbicides such as Simazine that can leach into groundwater and change 
your practices to less persistent chemicals.  If a persistent or high toxicity chemical 
must be used consult with your County Agricultural Commissioner and incorporate 
mitigation measures such as filter or buffer strips. Riparian corridors are not buffer 
strips. 

 
 Make sure to use the formulation that is safe for aquatic areas if there is any 

potential for drift.  For example, always use the Rodeo formulation of glyphosate if 
there is any chance the material will be used near to water.  Round up can be toxic 
to fish, while Rodeo is not. 

 
As of October 2006, a lawsuit restricted chemicals in order to protect the threatened Red 
Legged Frog (Rana Aurora draytonii) from 66 pesticides authorized for use in California. The 
list is as follows:  
 
Azinphos-Methyl (i):walnuts, pears, Bromacil(herbicide), Captan (fungicide): prune/grape 
Carbaryl (insecticide): grape, plum, Chlorpyrifos (insecticide): grape, walnut, plum, 2,4-D 
(herbicide): grape, rangeland, Diazinon (insecticide): all 1,3-Dichlorpropene (fumigant): 
grape. Walnut, plum, Dicofol (acaricide): grape, walnut, prune, Dimethoate (insecticide): 
grape, Diuron (herbicide): grape, walnut, Esfenvalerate (insecticide): walnut, prune, 
Fenamiphos (insecticide): grape, Glysophate (herbicide): grape, walnut, prune, Imazapyr 
(herbicide), Iprodione (fungicide):grape, Malathion (insecticide), Mancozeb (fungicide): 
grape, Maneb (fungicide): walnut, Metam Sodium (biocide): grape, Methomyl 
(insecticide/acaricide): grape 
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Methyl Parathion (insecticide/acaricide): walnut, Myclobutanil (fungicide): grape, 
Norflurazon (herbicide): grape, Oryzalin (herbicide): grape, Oxyfluoren (herbicide): grape 
Paraquat Dichloride (herbicide): grape, Pendimethalin (herbicide): grape, Propargite 
(insecticide): grape, Simazine (herbicide/algicide):all, Strychnine (rodenticide): grape, 
walnut, Trifluralin(herbicide):grape, walnut, Ziram (fungicide): grape 
 

 Specific Habitat Information: 
Red Legged Frogs require 11-20 weeks of permanent water for larval development. If 
you have these types of conditions on your property and you use the restricted 
chemicals listed above, you should follow these practices: 
 

 Do not apply these pesticides 100 ft from possible Red Legged Frog habitat. 
 
Application Methods 
 

 Always apply chemicals according to label directions and follow the restrictions 
regarding wind speed and direction and the use of the chemical near water. It is illegal to 
spray chemicals when winds are less than 4 mph or more than 12 mph. Follow 
directions regarding applications under high temperatures or other conditions. 
Understand the potential toxicity of the materials you use both to the environment and 
workers. For example, wettable sulphur can be applied in vineyards near streams to 
reduce any chance of drift.  

 
 Make sure your spray equipment is calibrated regularly to assure that the appropriate 

amount of chemical is applied.  If you have old equipment, consider replacing it with 
modern equipment so that the volume and location of chemical applications can be 
controlled and less chemical can be used.  

 
 Follow precautions in disposing of excess pesticides, washing equipment and pouring 

out rinse water away from streams, waterways and wellheads. 
 
Protecting Surface and Groundwater 
 

 Do not transport chemicals across at-grade stream crossings where a spray rig could 
topple and spill into a creek. 

 
 Reduce spray or dust near to riparian corridors and creeks even on windless days.  Turn 

off the duster or spray rig as you make the turnaround to avoid all potential for drift into 
the water, the trees, and the wildlife habitat. 

 
 Review your wellhead locations and conditions to avoid contaminating wells with 

chemicals. 
 

 Review irrigation systems for back flow prevention to avoid contaminating water 
supplies. 

 
 If you have residences or other “sensitive receptors” (such as schools, retirement homes 

etc.) near the vineyard meet with your neighbors and let them know about the chemicals 
you use.  Inform them of when you are likely to be spraying.  These steps can alleviate 
misunderstandings about the toxicity of the chemicals used. 
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 Use ground-based application methods rather than aerial applications unless soil 

erosion would result from ground-based equipment under early season conditions. 
 

 If you have vineyard or orchard heaters, move them away from creeks and rivers to 
avoid contaminating surface water.  
 

 If you store more than 55 gallons of diesel on site, or large amounts of chemicals or 
fertilizers, you may need to have a Hazardous Materials plan filed with your county. 

 
The most common diseases and pests of winegrapes are described below and beneficial 
management practices are suggested for each.   
 
Diseases 
 
Powdery mildew is a fungal disease that damages grapes and can affect wine flavor. 
Mildew thrives under warm moist conditions at temperatures in the high 70s and low 80s.  
Very high temperatures do not favor this fungus.  Application of wettable sulphur, micronized 
wettable sulphur, and sulphur dust is the most common prevention measure.  Application is 
by tractor with spraying or dusting. 
 

 Sulphur can drift if applied under even slightly windy conditions.  Application should not 
be made near riparian corridors, creeks, or waterways when drift can occur.  Shut off the 
duster as you make the turnaround next to a waterway or use wettable sulphur.  Sulphur 
is often applied in the early morning hours when the wind is low and the best results can 
be gained as temperatures rise and mildew begins to grow.  Unnecessary fungicide 
applications may be eliminated through application of risk assessment models to site-
specific weather data.  Aerial application of sulphur is recommended only as a last 
resort. 

 
 Sulphur is one of the most used chemicals in grape growing.  It does not have a high 

level of toxicity for fish and wildlife unless it drifts in large amounts into streams or 
habitats.  Wettable sulphur does not drift like dry sulphur and should be used in areas 
near streams.  However, wettable sulphur has limited use late in the season due to its 
effects on wine quality. 

 
 There are a number of other materials used to control powdery mildew.  These include 

the sterol inhibitors – Procure, Rally, Elite, Rubigan, Abound, Flint, Serenade, and 
Elevate.  Copper sulfate is used as an early season application, but its use near 
waterways should be limited as copper is very toxic to fish.  It is important to understand 
potential resistance of powdery mildew to these materials that can result in the use of 
additional applications and crop loss. 

 
 Compost tea has been applied to control powdery mildew.  Information on this technique 

is available at the University of Oregon website (www.uoregon.edu). 
 

 Stylet, Neem and horticultural oils may also be used for powdery mildew control.  
However, the timing of oil applications combined with any sulphur applications should be 
carefully monitored.  Oil applications should not be used during high temperatures. 
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Eutypa dieback is a fungal disease that kills grapevines.   
 

 Prune late in the season to avoid spread. 
 

 Management of this disease involves removal of infected wood, spraying of copper 
sulfate or Benlate.  Both of these materials should be limited in use near waterways.  
Check with the Agricultural Commissioner for other measures. 

 
Young Esca also called measles, young vine decline, and black goo is a fungus infection 
that currently has no chemical control. 
 

 Use only certified plant materials, carefully handle new vines when planting, care for and 
manage new vines to reduce all stress factors and therefore reduce the likelihood of 
infection. 

 
Botrytis bunchrot is another fungal disease that infects grape clusters causing rot and 
making infected grapes unsuitable for wine. Most botrytis starts in clusters that are touching.  
This is also called “balls of clusters” or “clusters on clusters.”  When clusters are pressed 
together, the likelihood of botrytis is higher.  The fungus thrives in prolonged wet conditions.   
 

 Management measures include appropriate trellising systems and orientation of vine 
rows to take advantage of prevailing winds to dry the vines.  Other methods of control 
include canopy management, removal of excess leaf growth and excess crop.  Remove 
these “clusters on clusters” preferentially when doing cluster thinning.  Frequently, 
excess vegetative growth may be controlled through judicious irrigation and fertilization.   

 
 The timing of applications of control material has a great effect on controlling this fungus. 

Some of the materials used are biofungicides such as Serenade that must be applied at 
specific times during the development of the grape clusters.   

 
 Flint, Elevate, Abound, Vanguard, Rovral and copper sulfate are used. 

 
 Some fungicides are highly to very highly toxic to fish.  All fungicides should be kept out 

of the riparian area and not be applied when drift or runoff would create a pathway for 
the fungicide to reach the water. 

 
Oak root fungus parasitizes the roots of oaks and many woody plants.  Native oaks and 
trees coexist with the fungus, but grapevines can be adversely affected.  Symptoms include 
yellow leaves, stunted canes and vine die-off.  The fungus thrives in continually damp soils 
where a host plant is available.  
 

 Prevention involves removing infected grapevines and root debris.  Evaluating the extent 
of the disease in a potential vineyard site prior to development may be worthwhile to 
avoid planting in highly infected areas.   

 
 There are many indications that removing oaks when developing a vineyard causes the 

disease to spread.  Retaining the oaks may keep the disease within the area of the oak 
roots as long as the root zone of the oaks is not actively irrigated causing the fungus to 
spread.  
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 Management can involve extensive fumigation in fall with tarping for one week.  Tarped 
fumigation for soil fungus does not generally provide an exposure pathway for fish and 
wildlife.  However, methyl bromide, the primary fumigant used may not be available in 
the future.  Field trials of methyl iodine are ongoing. 

 
 Field trials have found that changing soil pH can control oak root fungus.  The fungus 

thrives in the slightly acidic soil conditions created by oak leaves.  The addition of oyster 
shell during the replanting/planting process changes the soil pH and kills off the fungus. 

 
 Another potential control mechanism is the addition of microbes (Vesta) to the soil at 

planting and maintenance of high microbial activity levels through the use of compost 
and organic farming measures. 

 
 Reducing irrigation or dry farming may also limit the movement of the fungus. 

 
Pierce’s disease is a bacterial disease that is fatal to grapevines.  The bacteria are spread 
through certain insect vectors that feed from the xylem of the grapevine and inject the 
bacteria into the plant.  The disease often results in vine death.  The most common insect 
host in Northern California is the blue-green sharpshooter.  The BMPs in this workbook only 
address control of blue-green sharpshooter and the Pierce’s disease bacteria. 

Recently a non-native insect vector, the glassy-winged sharpshooter has damaged 
vineyards in southern California.  In response the northern California region has instituted 
inspections for the glassy-winged adults and egg cases on ornamental or other plant 
materials from the infested area.  So far this effort has worked to control an infestation in 
Napa, Sonoma, Mendocino Counties and other wine-growing areas.  However, should the 
glassy-winged sharpshooter be inadvertently released, the Agricultural Commissioners in 
these counties have established control plans.  For more information see the Sonoma 
County Agricultural Commissioners website (http://www.sonoma-county.org/agcomm/). 
 
While there is much that is not understood about the disease, Pierce's disease is most 
prevalent in areas with mild winters.  The bacteria naturally occur in certain native and non-
native riparian and ornamental plant species.  The sharpshooter serves as a carrier of the 
bacteria from the host species into the vineyard.  Research continues to evaluate many 
factors that affect the sharpshooter and the disease and its spread.  There is a web site for 
information on this disease at www.cnr.berkeley.edu/xylella and a recent publication -  
Information Manual: Riparian Vegetation Management for Pierce’s Disease in North Coast 
Vineyards. 
 
The most recent research shows the plants which host the bacteria and/or the blue-green 
sharpshooter include: non-native Himalayan blackberry, non-native blue periwinkle and 
native species:  California blackberry, blue elderberry, wild grape, mugwort, stinging nettle, 
and mulefat.  Many ornamental plants also host the disease.  
 
Riparian plant species that do not host the bacteria include: alder, cottonwood, willow, 
spicebush, snowberry, California walnut, Oregon ash, buckeye, live oak, valley oak, wild 
rose, maple, poison oak and others. 
 
All of these species are interspersed with other plant species and selective removal of the 
host vs. non-host plants is very difficult.  Identifying the host and non-host plants is also 
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problematic.  For this reason, removal of riparian vegetation to reduce Pierce’s disease 
problems often leads to overclearing of the riparian corridor.  Once cleared the site will often 
revegetate with the species most likely to host the disease making for a potentially worse 
infection the next season.  In Element VI of the Farm Conservation Plan the creek and river 
corridor evaluation includes detailed information on the removal methods for Pierce’s 
disease host species and revegetation.  As part of the farm plan workshops assistance from 
a qualified restoration ecologist in creating and implementing a riparian revegetation and 
invasive plant removal plan will be provided. 
 

 The recommendation to spray Dimethoate on riparian vegetation to eliminate 
sharpshooters is not a preferred practice.  The Department of Fish and Game 
recommends avoiding exposing wildlife to this insecticide due to its toxicity. 

 
 Survey the vineyard to determine if Pierce’s disease is present and to what extent.  A 

laboratory test of plant issues should be done to confirm the presence of the bacteria, 
but the test is not always accurate in determining that there are no bacteria. 

 
 Pruning or removal of infected vines can slow or halt the spread of Pierce’s disease in a 

vineyard. 
 

 Create a buffer between the edge of the corridor and the vineyard.  Plant the buffer with 
non-host and non-invasive species. 

 
 Avoid planting ornamental landscape species near the vineyard. 

 
 Monitor sharpshooter populations using yellow sticky traps along the vineyard/riparian 

corridor edge during the spring from early February. 
 

 Consider increasing corridor and buffer areas and restoring mature riparian habitat along 
the corridor edge.  Mature tree species such as bay laurel and oak do not host either the 
disease or the sharpshooter. 

 
 Do not spray insecticides into the riparian corridor; this practice affects wildlife.  

Sharpshooters can be controlled at the edge of the vineyard through use of Provado or 
Admire in the drip system. 

 
 As part of Element VI of the Farm Conservation Plan a restoration ecologist will assist 

with the preparation of a plan for the removal of host plant species and revegetation with 
natives. The removal of non-native species is an enhancement of the riparian corridor, if 
non-host native species are replanted.  However, it is likely you will need help to 
correctly identify all the plants and not make mistakes in the removal process. Implement 
your plan by having a professional qualified in the identification of the plants supervise 
the removal and the revegetation.  Do not send uninformed work crews to pull out plants.   

 
 Any use of herbicides to kill host plants should use Rodeo, not Roundup if there is a 

possibility of drift into water.  Careful methods of hand application and paint on 
measures have the least likelihood of affecting other plants or waterways.  Additional 
BMPs for the removal of non-native species is included in Element VI.  When you are 
completing this type of plant removal, evaluate creating a corridor wide enough to plant 
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high terrace species that are mostly non-host plants along the outside edge of the 
corridor.   

 
 Removal of riparian vegetation will require a stream alteration permit (1603) from the 

Department of Fish and Game and a plan for revegetation.  The FFF program will assist 
with these permits. 

 
Fanleaf virus is carried in the soil by a nematode vector and while not lethal, can reduce 
yield. The virus is transmitted by nematodes in the soil.  
 

 Prevent the disease by using certified virus free propagation materials and resistant 
rootstock.  The main form of eradication is removal of crop residue and soil fumigation 
with methyl bromide.  Tarped fumigation offers few pathways for effects on fish.  
However this fumigant is being phased out of use. 

 
 Control nematodes in the soil using Telone or Ditera. 

 
 
Insects 
 
Grape leafhopper can become a major pest in vineyards.  The leafhopper is a sucking 
insect and can weaken the vine.  Species of parasitic wasps are a natural predator of the 
leafhopper laying their eggs on the eggs of the leafhopper, but establishing large enough 
wasp populations to control leafhoppers is difficult. 
 

 Monitor leafhopper populations to determine if chemical treatment is needed.  The 
vineyard can often tolerate more leafhoppers than expected with little damage. 

 
 Establish a threshold of tolerance for leafhoppers that addresses the effects on workers 

during harvest. 
 

 Be aware of over irrigation and fertilization of vines.  Prune, thin and remove leaves to 
create a balanced vine.  Leafhoppers are attracted to vines with high nitrogen levels, 
therefore limit fertilization. 

 
 Choose cover crops that support beneficial insects that will prey on leafhoppers.   

 
 No till practices using a cover crop with clovers and other insectary plants (see Table 

IIIABC) allow beneficial insect populations to be sustained over their life cycle.  The 
timing of mowing of insectary plants must be carefully managed to allow the beneficials 
to pupate and produce the life stage that controls pests.  Late May is suggested.  
Mowing also needs to be timed prior to seedset to control grasses that can overwhelm 
insectary plants and reduce the beneficial insect populations.  Use of a mower set high 
enough to reduce grass growth but not affect clovers and other insectary plants is the 
best option. 

 
 Monitor before spraying to see if beneficials are controlling leafhopper populations.  

Beneficials need some pest insects in the vineyard to feed on and need to have 
management measures and habitat in the vineyard that support their life cycle year-
round. 
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 If treatment is needed, insecticide soap, horticultural and Stylet oil sprays as well as 

Provado and pyrethrins are used.  These materials should be applied at the time in their 
life cycle when leafhoppers are most affected.  The use of these materials should be 
limited near waterways where drift could occur. 

 
Spider mites are serious pests that destroy the lower surface of the leaf.  Hot temperatures 
lead to greater spider mite populations.  Water stressed vines and high dust levels increase 
infestation.  Zinfandel and Chardonnay are especially prone to spider mites.  
 
The predaceous mite can keep spider mite populations in check, but overuse of pesticides 
to control leafhoppers is believed to reduce predaceous mite populations allowing the spider 
mite to thrive. 
 

 Maintain soil moisture; avoid severe water stress for the vines. 
 

 Reduce excessive dust; consider no-till practices.  Establish a speed limit for dirt roads 
in the vineyard. 

 
 Use insectary plants such as poppies or mustard in the cover crop to support 

predaceous mites. 
 

 Late season sulphur applications can reduce the numbers of predaceous mites. 
 

 Reduce use of broad-spectrum insecticides.  Targeted miticides include Acramite, Agri-
mek, Nexter and Omite. 

 
 Multiple applications of Neem oil early in the season can reduce spider mites. 

 
 Reintroduce predaceous mites if insecticides have been used.  This practice is 

sometimes difficult. 
 
Grape phylloxera is an aphid-like insect that feeds on the roots of grapevines.  Phylloxera 
can cause severe damage and death of grapevines.  This insect decimated the wine 
industry in the early 1900s in California and has caused significant damage more recently in 
the 1980's and 1990's.  To combat phylloxera:  
 

 Replant with resistant rootstocks. 
 

 Remove infested vines and roots and plant site with vegetated cover for 2-7 years. 
 

 Replanting may allow for a reconfiguration of the vineyard and restoration of riparian 
corridor and vegetated buffer. 

 
Vine mealybug is a sucking insect that has recently become a problem in vineyards.  Unlike 
the grape and obscure mealybugs which are limited by high summer temperatures, vine 
mealybugs tolerate heat.  Ants farm the mealybugs on the vine and protect the mealybugs 
from predators. 
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 Control ants in a targeted area of the vineyard by strip-spraying Lorsban in the vine row 
or spraying directly onto mealybugs when vines are dormant.  This is an 
organophosphate pesticide that should be carefully applied to avoid all drift into 
waterways. 
 

 Use Admire in the drip system to provide a systemic control of mealybugs.  Another 
method is to spray Provado onto the vines to control mealybugs. 
 

 Dormant spray with lime sulphur or horticultural oil.  Horticultural oil may also be applied 
on the green plant. 

 
 When a VMB infestation is confirmed in vineyard, notify neighbors, the Ag 

Commissioner, your PCA, and any winery that buys your fruit.  
 
Nematodes are microscopic roundworms that live in the soil and feed on roots reducing the 
plants ability to uptake water and nutrients. 
 

 Soil fumigation may be done when replanting, but sometimes has limited effectiveness 
and methyl bromide the most common fumigant is being phased out. 

 
 Other materials include Dithera (Ditera) a microbial suspension applied to the soil as well 

as Enzone, Telone, and Nemacur. 
 

 Addition of iron sulfate prior to planting may reduce nematodes. 
 

 Use of some plants in the mustard family such as black mustard and radishes as well as 
rape seed is believed to repel nematodes in the vineyard. 

 
Weed Control 
 
The use of cover crops in vineyards achieves protection of soil and may support beneficial 
insects.  However, there are often difficult weeds that may also grow in the vineyard and if 
not controlled can spread and overwhelm cover crop plants.  Additionally, dense growth in 
the vine row can compete with the vines, particularly young vines, use additional water and 
need control. 
 
There are a variety of approaches to weed control.  Each site is different and conditions may 
vary from year to year.  Weed control should be reviewed every year and the following 
questions evaluated by the grower: 
 

 What is the tolerable level of weeds in various areas of the vineyard? 
 

 What measures can be used to achieve this tolerable level and how do they compare for 
environmental effects? 

 
 
Herbicides are used to kill unwanted plants in the vineyard.  There are pre- and post-
emergent herbicides that have varying degrees of toxicity for fish and wildlife.  Some 
herbicides such as Simazine have been identified as leaching into groundwater and 
affecting fish and water supplies and for this reason this chemical should not be used.   
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Other herbicides can be used in a limited direct application to control infestations of difficult 
weeds and reduce the need for greater herbicide use in the future.  However, broad use of 
pre-emergent herbicides may leave inadequate cover in the vine row to prevent soil erosion. 
 
Many formulations of herbicides are safe for use near water while others are not.  For 
example, the Rodeo formulation of glyphosate, a post emergent herbicide, is safe for use 
near water.   
 

 Some of the common herbicides used are Roundup, Goal, Scythe, Devrinol and Surflan. 
 

 Consult the Table IIID regarding the toxicity of a particular herbicide to wildlife or ask the 
County Agricultural Commissioner. 

 
 Use herbicides only where needed for vine health and to control noxious weeds from 

spreading.  Limit the use of herbicide for cosmetic or aesthetic reasons. 
 

 Contact (post-emergent) herbicides may be preferable to treat problem plants rather 
than the widespread use of pre-emergent herbicides to remove all weeds.  Some post-
emergents have low environmental effects and for particular weeds are the primary 
effective materials.  The choice of herbicide should strive for the lowest environmental 
effect, least erosion effect, and greatest control efficiency. 

 
 Mechanical measures to control weeds in the vineyard are also available.  These include 

gas burners that singe weeds in the vine row early in the season.  Various types of 
machinery such as French ploughs remove weeds in the vine row without damaging the 
vine.  However, these methods may not work at all times in hillside vineyards due to 
erosion and fire hazard issues. 

 
Fertilizers 
 
Fertilizers such as nitrogen and phosphorous are used in agriculture to provide additional 
nutrients to plants.  Grapevines are not given large amounts of nitrogen as it does not lead 
to the best quality winegrapes.  Unless carried off by rainfall shortly after being applied, 
these materials do not normally end up in the aquatic system.  However, if fertilizers do 
reach the water they have the potential to cause algae blooms and fish die offs from the 
oxygen depletion created when the algae dies back. 
 

 Use a schedule, visual assessment of the vines to determine the need for the major 
nutrients.  Have a petiole analysis done to determine the need for micronutrients. 

 
 If using fertigation methods install a backflow prevention system to assure that the water 

with the fertilizer will not backflow into water sources. Check that the system is working 
prior to fertigation. 

 
 Compost and solid time-release fertilizers are less prone to runoff into waterways.  

Recent field trials with compost mulch have also established its use as an erosion 
control measure. 
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 Compost increases microbial activity in the soil.  These bacteria make phosphate 
already present in the soil more available for uptake by vines thus reducing the need for 
the addition of fertilizer. 

 
 Cover crops that include legumes can be disked into the soil to increase nitrogen levels. 

 
Wellhead Protection 
 
All active and abandoned wells on the property should be protected from inflow of chemicals 
and fertilizers during mixing, loading and storage of pesticides as well as from rinsing and 
cleaning of spray equipment or pesticide containers. 
 

 Site chemical storage, loading and rinsing areas a minimum of 100 ft away from wells 
 

 Place a berm around the wellhead to protect against movement of surface water into 
well. 

 
 Do not spray restricted pre-emergent herbicides (Atrazine, Simazine, Bromacil, Diuron, 

Prometon, Bentazon, Norflurazon, Alachor (Lasso), Bensulide (Betasan, Pre-san, 
Prefar), Butylate (Sutan), Chlorsulfuron (Glean, Telar, Corsair), Cynazine (Bladex), 
Cycloate (Ro-neet), Dazomet (Busan, Basamid), 2, 4-D, dimethylamine salt, Dichlobenil 
(Casoron), Diquat dibromide, EPTC (Eptam), Ethofumesate (Norton, Prograss), 
Hexazinone (Velpar, Pronone), Imazethapyr (Pursuit), Isoxaben (Gallery), Linuron 
(Lorox, Linex), Metribuzin (Lexone, Sencor), Molinate (Ordam), Napropamide (Devrinol), 
Oryzalin (Surflan, Rout, Oryza Ag), Pebulate (Tillam), Prometryn (Caparol), 
Propyzamide (Kerb, Pronamide), Pyrazon (Pyramin), Rimsulfuron, Sulfometuron-methyl 
(Oust), Tebuthiuron (Spike) within the bermed area or within 100 ft of an unbermed 
wellhead. 

 
 
Backflow Protection 
 
If you use the vineyard drip irrigation system to apply pesticides or fertilizer, there needs to 
be a number of safeguards in the system to prevent the backflow of chemicals into 
groundwater. The California State Department of Pesticide Regulation recommends the 
following components: 
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Required Chemigation Components: 
(A) Mainline Single Check Valve  
(B) Low Pressure Drain  
(C) Air/Vacuum Relief Valve  
(D) Pressure Switch  
(E) Interlocking System Controls  
(F) Solenoid Operated Valve  
(G) Chemical Injection Pump  
(H) Injection Line Check Valve  

 

Component Descriptions  
(A) Mainline Single Check Valve:  

•  Prevents backflow to well  

•  Spring-loaded, positive closing action  
•  Watertight seal (not metal to metal)  
•  Install between well & chemical injection line  

(B) Low Pressure Drain:  
•  Drains minor check valve leakage away from well  
•  Install at bottom side of irrigation pipeline, upstream of mainline 
check valve  

(C) Air/Vacuum Relief Valve:  
•  Prevents backsiphonage  
•  Can be combined with inspection port  
•  Install upsteam of mainline check valve  

(D) Pressure Switch:  
•  Stops well pump when water pressure decreases  
•  Install in irrigation pipeline or well pump  

(E) Interlocking System Controls:  
•  Automatically shuts off chemical injection pump when well pump 
stops  
•  Solenoid valve & chemical injection pump interlocked with well 
pump  

     
•Install between chemical injection pump and well pump  

(F) Solenoid Operated Valve:  
•  Prevents chemical withdrawal when irrigation system shuts down  
•  Install on intake side of chemical injection pump & connect to   
interlocking system controls  
 

(G) Chemical Injection Pump:  
• Assures proper chemical injection rate  
• Constructed of chemically resistant materials  
• Connect to interlocking system controls  

(H) Injection Line Check Valve:  
• Prevents flow of fluid back towards chemical injection pump  
• Automatic, quick-closing check valve  
• Constructed of chemically resistant materials  
• Install between irrigation pipeline & chemical injection pump  
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TABLE IIID PESTICIDE TOXICITIES FOR FISH AND BIRDS* 
F = fungicide, H = herbicide, I = insecticide, N = nematocide 

Trade Name 
(Product Name) 

Common Name 
(Chemical Name) Use 

Fish LC50 
(mg/L) for 

rainbow trout 
Bird LD50 
(mg/kg) Soil Half-life (days) 

Pathway/Movement 
into water or 
groundwater 

Notes 

Abound  Azoxystrobin F 
Moderate fish 
toxicity - 1.1 for 
bluegill 

No information 
found 65  High absorption to soil 

particles, low leaching 
Powdery mildew, botrytis bunchrot 
control. Inhibits fungal respiration. 

Acramite Bifenazate I  High fish toxicity - 
0.76 

Low bird 
toxicity - 1142 5  No information found Miticide 

Agri-mek Abamectin 
Abarnectin I High fish toxicity - 

0.003 
Low bird 
toxicity - >2000 7  

Unlikely to leach or 
contaminate 
groundwater 

Abamectin is used to control insect 
and mite pests. 

Armicarb, Remedy Potassium 
bicarbonate F No information 

found 
No information 
found No information found No information found Fungicide for the control of powdery 

mildew. 

Aquashade 
Erioglaucine, 
Tartrazine 
 

Algae
cide Slightly toxic > .01 

Low bird 
toxicity <5620 
ppm 

N/A N/A 
Other active ingredients are F.D.&C. 
Blue No. 1 and Yellow No. 5. Do not 
bioaccumulate in fish 

Auxigro Glutamic acid F No information 
found 

No information 
found No information found Degrades rapidly in the 

environment 

Glutamic acid is an amino acid found 
in nature.  It is used as a fungicide 
and acts as a growth inhibitor. 

Bayleton Triadimefon F Moderate fish 
toxicity - 14 

Low bird 
toxicity - >4000 26  Moderate 

Triadimefon is used for control of 
powdery mildew and bunch rot. 
Prevents synthesis of ergosterol – a 
sterol that is needed by fungi to grow. 

Benlate Benomyl F 
High to moderate 
fish toxicity - 0.05 
to 14 

Low bird 
toxicity - 
10,000 

(67) When applied to 
turf, it has a half-life of 
3 to 6 months and, 
when applied to bare 
soil the half-life is 6 to 
12 months 

Low 

Benomyl is a systemic, 
benzimidazole fungicide that is 
selectively toxic to microorganisms 
and to invertebrates, especially 
earthworms. 
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TABLE IIID PESTICIDE TOXICITIES FOR FISH AND BIRDS* 
F = fungicide, H = herbicide, I = insecticide, N = nematocide 

Trade Name 
(Product Name) 

Common Name 
(Chemical Name) Use 

Fish LC50 
(mg/L) for 

rainbow trout 
Bird LD50 
(mg/kg) Soil Half-life (days) 

Pathway/Movement 
into water or 
groundwater 

Notes 

Champ Copper hydroxide F High fish toxicity 
- 0.023 

Moderate 
bird toxicity - 
686 

Copper will persist 
indefinitely and is 
bound to organic 
materials and clay. 

Copper absorbed to 
clay will reach 
waterways through 
soil erosion 

Powdery mildew, botrytis control. 

Chateau Flumioxazin H 

Should not be 
applied near 
water. Moderate 
fish toxicity - 23 

Low bird 
toxicity 
>2250 

No information 
found Does not leach Pre-emergent herbicide 

Copper Sulfate 
(Bordeaux mix) Copper sulfate F High fish toxicity 

- 0.13 

Low bird 
toxicity 
>2000 

Copper will persist 
indefinitely and is 
bound to organic 
materials and clay. 

Copper absorbed to 
clay will reach 
waterways through 
soil erosion 

Eutypa treatment, powdery 
mildew, botrytis control. 

Cygon Dimethoate I Moderate fish 
toxicity - 6.2 

High bird 
toxicity - 41.7 
to 63.5 

4 to 16 low persistence in the 
soil 

Dimethoate is an 
organophosphate insecticide. 

Devrinol Napropamide H Moderate fish 
toxicity - 9 to 16 

Low bird 
toxicity - 
5600 

56 to 84   Moderate 

Napropamide is a selective 
systemic amide herbicide used to 
control a number of annual 
grasses and broad-leaved weeds. 

Dithera 
(Ditera) 

Myrothecium 
verrucaria N 

Should not be 
applied near 
water 

No 
information 
found 

No information 
found No information found Microbial suspension applied to 

soil for nematode control. 

Dithane Maneb/Mancozeb F Moderate fish 
toxicity - 2.2  

Low bird 
toxicity - 
>10,000 

1 to 7   Low Mancozeb is used for botrytis. 
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TABLE IIID PESTICIDE TOXICITIES FOR FISH AND BIRDS* 
F = fungicide, H = herbicide, I = insecticide, N = nematocide 

Trade Name 
(Product Name) 

Common Name 
(Chemical Name) Use 

Fish LC50 
(mg/L) for 

rainbow trout 
Bird LD50 
(mg/kg) Soil Half-life (days) 

Pathway/Movement 
into water or 
groundwater 

Notes 

Elevate Fenhexamid F Moderate fish 
toxicity - 2.66 

Low bird 
toxicity - 
>2,000 

No information 
found Very soluble in water Used for botrytis. 

Elite Tebuconazole F No information 
found 

No 
information 
found 

No information 
found Low 

Powdery mildew control. 
Prevents synthesis of ergosterol 
– a sterol that is needed by fungi 
to grow. 

Enzone Sodium 
tetrathiocarbonate 

F, I, 
N 21 – in bluegill 

No 
information 
found 

Low  Low  
Applied to soil for nematode, 
oakroot fungus and phylloxera 
control. 

Flint Trifloxystrobin F High fish toxicity  5  High absorption rate, 
low leaching 

Powdery mildew botrytis control. 
Inhibits fungal respiration. 

Goal Tender Oxyflourfen H High fish toxicity 
- 0.41 

Low bird 
toxicity - 
>4000 

35  Extremely Low Herbicide, can be used as a pre-
emergent. 

Habitat Imazopyr H Low fish toxicity 
11,000 mg/l 

No 
information 
found 

90 days Low Aquatic herbicide, can be applied 
to water, targets waterweeds 

Horticultural oil, 
Stylet oil 

Refined petroleum 
distillates I, F Low fish toxicity - 

>25,000 

No 
information 
found 

21 No information found 
Used as dormant and green oil 
for control of leafhoppers, spider 
mites and mealybugs. 
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TABLE IIID PESTICIDE TOXICITIES FOR FISH AND BIRDS* 
F = fungicide, H = herbicide, I = insecticide, N = nematocide 

Trade Name 
(Product Name) 

Common Name 
(Chemical Name) Use 

Fish LC50 
(mg/L) for 

rainbow trout 
Bird LD50 
(mg/kg) Soil Half-life (days) 

Pathway/Movement 
into water or 
groundwater 

Notes 

Lime Sulphur Lime Sulphur I 

Range from High 
to Moderate 
toxicity - 0.003 - 
8.8 

No 
information 
found 

No information 
found No information found Dormant spray for control of 

mealybugs. 

Lorsban, 
Dursban Chlorpyrifos  I Very high fish 

toxicity - 0.009  
High bird 
toxicity - 112 60 to 120  Very low; immobile in 

soils unlikely to leach  

Chlorpyrifos is a broad-spectrum 
organophosphate insecticide 
used for spot control of ants and 
mealybugs. 

Malathion: 
Celthion, Cythion, 
Dielathion 

Malathion I 
Highly toxic to 
fish 
200 

Moderately 
toxic to birds 
400 

biodegrades quickly Drift and runoff likely Highly toxic to bees, broad 
spectrum organophosphate 

Neem oil, Trilogy 
Clarified 
hydrophobic 
extract of neem oil 

F, I 
Should not be 
applied near 
water 

No 
information 
found 

No information 
found Dispersible in water Used for control of spider mites. 

Nemacur Fenamiphos N High fish toxicity 
- 0.11 

Very high 
bird toxicity - 
1.0 to 2.4 

50  

Not strongly 
adsorbed to soils, 
disappears quickly 
from water 

Fenamiphos is an 
organophosphate nematicide. 

Nexter, Nester Pyridaben I Very high fish 
toxicity 

Low bird 
toxicity - 
2,250 

86  High absorption, low 
leaching Used for control of spider mites. 

Omite Propargite P Low fish toxicity 
– 118 - 445 

No 
information 
found 

56  Very Low Used for control of spider mites. 
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TABLE IIID PESTICIDE TOXICITIES FOR FISH AND BIRDS* 
F = fungicide, H = herbicide, I = insecticide, N = nematocide 

Trade Name 
(Product Name) 

Common Name 
(Chemical Name) Use 

Fish LC50 
(mg/L) for 

rainbow trout 
Bird LD50 
(mg/kg) Soil Half-life (days) 

Pathway/Movement 
into water or 
groundwater 

Notes 

Pristine Pyraclostrobin, 
Boscalid F Moderate fish 

toxicity – 3.9 

No 
information 
available 

No information 
found 

Potential for 
groundwater 
contamination from 
poorly drained soils- 
a vegetative buffer 
strip is recommended 

Botrytis control, controls powdery 
mildew. 

Provado, Admire, 
Marathon, 
Premier, 
Pro-Rate Merit 

Imidacloprid I 
Low fish toxicity - 
211 (high shrimp 
toxicity) 

High bird 
toxicity - 152  48-190  

Breaks down very 
fast in heat and light. 
In alkaline soils, 
Imidacloprid can 
easily permeate into 
groundwater. 

Imidacloprid is a systemic, chloro-
nicotinyl insecticide with soil, 
seed and foliar uses for the 
control of sucking insects such as 
leafhopper, mealybugs and 
spider mites. 

Procure Triflumizole F High fish toxicity 
- 0.58 

Low bird 
toxicity - 
>2,510 

14 Moderate 

Powdery mildew control. 
Prevents synthesis of ergosterol 
– a sterol that is needed by fungi 
to grow. 

Pyganic Pyrethrins  I Moderate fish 
toxicity - 3.4;  

Low bird 
toxicity 
>10,000 

No information 
found 

Little residual effect.  
Breaks down in water 

Pyrethrins are natural insecticides 
derived from certain species of 
chrysanthemum plants and also 
made synthetically. 

Quintec Quinoxyten F 

Should not be 
applied near 
water. High fish 
toxicity- 0.1 - 1.0 

Low bird 
toxicity  
> 2000 

3-17 days Low persistence in 
soil 

Powdery mildew control, 
dangerous to bats. 

Rally, Systhane Myclobutanil F Moderate fish 
toxicity - 4.2 

Moderate 
bird toxicity - 
510  

66 Moderate 

Powdery mildew control. 
Prevents synthesis of ergosterol 
– a sterol that is needed by fungi 
to grow. 

Rubigan Fenarimol F Low fish toxicity 
No 
information 
found 

360  Moderate absorption, 
high leaching 

Powdery mildew control. 
Prevents synthesis of ergosterol 
– a sterol that is needed by fungi 
to grow. 
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TABLE IIID PESTICIDE TOXICITIES FOR FISH AND BIRDS* 
F = fungicide, H = herbicide, I = insecticide, N = nematocide 

Trade Name 
(Product Name) 

Common Name 
(Chemical Name) Use 

Fish LC50 
(mg/L) for 

rainbow trout 
Bird LD50 
(mg/kg) Soil Half-life (days) 

Pathway/Movement 
into water or 
groundwater 

Notes 

Roundup (upland 
formulation), 
Rodeo 
(formulation near 
water) 

Glyphosate H 
Moderate fish 
toxicity - 86 (130) 
69** 

Low bird 
toxicity - 
>4500  

47 - half life is 
shorter in lower pH 
soil 

Extremely Low Herbicide  

Rovral Iprodione F Moderate fish 
toxicity - 6.7 

Low bird 
toxicity - 
>2,000 

14  Low Botrytis control 

Scythe Nonanoic acid 
(fatty acid) H Do not apply 

near water 

No 
information 
found 

No information 
found Emulsifiable in water Broad-spectrum foliar herbicide 

Serenade  Strain of dried 
Bacillus subtilis F No information 

found 

No 
information 
found 

No information 
found Dispersible in water 

Powdery mildew, Botrytis 
biofungicide.  Fermentation 
product of a bacterium that 
inhibits cell growth of fungi and 
bacteria. 

Sevin Carbaryl  I Moderate fish 
toxicity - 1.3 

Low bird 
toxicity - 
>2,000 

7 to 14  Low Carbaryl is a wide-spectrum 
carbamate insecticide.  

Sovran Kresoxin-methyl F 0.5 mg/L  
High fish toxicity 

Low bird 
toxicity 

No information 
found 

Easily permeates 
alkaline soils to 
groundwater. 

Suppresses Botrytis 

Sonata Strain of dried 
Bacillus pumilus F No information 

found 

No 
information 
found 

No information 
found Dispersible in water Biofungicide for powdery mildew 

Sulphur (powder) Sulphur F Low fish toxicity 
>5,000 

Low bird 
toxicity - 
2250  

No information 
found 

Powder can drift into 
waterways 

Powdery mildew control.  
Interferes with fungal cellular 
respiration. 
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TABLE IIID PESTICIDE TOXICITIES FOR FISH AND BIRDS* 
F = fungicide, H = herbicide, I = insecticide, N = nematocide 

Trade Name 
(Product Name) 

Common Name 
(Chemical Name) Use 

Fish LC50 
(mg/L) for 

rainbow trout 
Bird LD50 
(mg/kg) Soil Half-life (days) 

Pathway/Movement 
into water or 
groundwater 

Notes 

Wettable sulphur 
and micronized 
wettable sulphur 

Sulphur F 

No specific 
information 
found, likely 
same as 
powdered 
sulphur 

No specific 
information 
found likely 
same as 
powdered 
sulphur 

No information 
found Low  Powdery mildew control 

Surflan Oryzalin H Moderate fish 
toxicity - 3.26 

Moderate 
bird toxicity-  
>500 

20  
 Low 

Oryzalin is a selective pre-
emergent surface-applied 
herbicide.  

Topsin Thiophanate F 

Should not be 
applied near 
water.  Moderate 
fish toxicity 2.2 

No 
information 
available 

No information 
found No information found Powdery mildew control 

Telone, Inline 1, 3 – 
Dichloropropene N Low fish toxicity - 

470 
High bird 
toxicity - 152  

10  
 Moderate  

Applied to soil for nematode 
control.   
Inline and Telone have 2 active 
ingredients 1,3- Dichloropropene 
and Chloropicrin. 

Telone, Inline Chloropicrin N High fish toxicity 
- 0.0165  4.5 hours Moderate  

Valero Cinnamaldehyde     I, F May be toxic to 
fish 

No 
information 
found 

No information 
found No information found Miticide  

Vanguard, 
Vangard Cyprodinil F Low fish toxicity 

No 
information 
found 

50  Low leaching Botrytis control 

 
*Toxicity level based on bobwhite quail or mallard, Numbers in ( ) are from 1996 data. 
 
Toxicity Rating 
Toxicity to fish (LC50): less than 1 mg/L = High, 1-100 mg/L = Moderate, and greater than 100 mg/L = Low. 
Toxicity to birds (LD50): less than 200 mg/kg = High, 200-1,000 mg/kg = Moderate, and greater than 1,000 mg/kg = Low.
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REFERENCES FOR TABLE IIID PESTICIDE TOXICITIES FOR FISH AND BIRDS 
 
Websites and publications used: 
California Department of Fish and Game.  1996.  California Wildlife and Pesticides: A guide to using pesticides in and near fish and 
wildlife habitat. 
 
  EXTOXNET 
  http://ace.orst.edu/info/extoxnet 
The EXTOXNET InfoBase provides a variety of information about pesticides. The Pesticide Information Profiles (PIPs)  
(http://ace.orst.edu/info/extoxnet/pips/pips.html) contain specific information on pesticides.  Information in these topic areas primarily 
has been developed by toxicologists and chemists within the Extension Service of the land-grant universities University of California-
Davis, Oregon State University, Michigan State University, Cornell University, and the University of Idaho.   
 
Environmental Protection Agency 
http://www.epa.gov/docs/envirofw/html/emci/chemref/index.html 
US EPA Envirofacts Master Chemical Integrator (EMCI) – Searches the EMCI Chemical References Web Pages. 
 
http://www.epa.gov/opppmsd1/PPISdata/ppisdata.htm 
The Pesticide Product Information System (PPIS) contains information concerning all pesticide products registered in 
the United States.  It includes registrant name and address, chemical ingredients, toxicity category, product names, 
distributor brand names, site/pest uses, pesticide type, formulation code, and registration status. 
 
http://www.epa.gov/pesticides/ 
US EPA Office of Pesticide Programs 
 
CDMS – Ag Chem Information Services 
www.cdms.net 
CDMS, Inc. is a privately held corporation located in Marysville, CA. Founded in 1983, the company provides America's premier 
software service to access crop protection product label, MSDS, WPS and DOT information. 
 
National Pesticide Information Center (NPIC) 
http://npic.orst.edu/tech.htm#ecpd 
The NPIC is a cooperative effort of Oregon State University and the U.S. Environmental Protection Agency.  It provides objective, 
science-based information about a wide variety of pesticide-related subjects, including: pesticide products, recognition and 
management of pesticide poisoning, toxicology, and environmental chemistry. 
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Natural Resources Conservation Service (NRCS)  
http://www.wcc.nrcs.usda.gov/water/quality/common/pestmgt/winpst.htm#ppd 
Windows Pesticide Screening Tool (WIN-PST) is a pesticide environmental risk screening tool that NRCS field office 
conservationists, extension agents, crop consultants, pesticide dealers and producers can use to evaluate the potential for pesticides 
to move with water and eroded soil/organic matter and affect non-target organisms. 
 
California Department of Pesticide Regulation 
http://www.cdpr.ca.gov/docs/label/prodnam.htm – Search page. 
Product specific inquiries (product and use data) 
 
Pesticide Wise – University of California, Riverside Cooperative Extension Water Quality Program 
http://www.pw.ucr.edu/WQ_Homep.asp  
Pesticide Wise searches through a comprehensive EPA-USDA database and presents critical information on a pesticide's properties 
and water quality risks. 
 
Scorecard 
www.scorecard.org/chemical-profiles 
Scorecard provides detailed information on more than 6,900 chemicals, including all the chemicals used in large amounts in the 
United States and all the chemicals regulated under major environmental laws. You can search for information by typing in the 
chemical's name (or any common synonym) or the chemical's standard identification number (Chemical Abstracts Service or CAS 
registry number). 
 
Pesticide Action Network Pesticide Database 
www.pesticideinfo.org 
Lists regulatory status of agricultural chemicals.  Research based on EPA’s PPIS and CDPR list of active ingredients. 
 
Various websites of pesticide manufacturers were used as well. 
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14. WATER SUPPLY AND CONSERVATION 
 
Background: Water Supply and Conservation 
 
Water Conservation 
 
Vineyards use low amounts of irrigation water ranging from one-third to one-acre foot of 
water per acre per year.  Winegrape quality can be reduced by over watering so 
grapegrowers are typically very careful about irrigation practices.  By comparison suburban 
landscaping can consume 6-10 acre-feet of irrigation water per acre per year.   
 
Most vineyards use drip irrigation systems that are highly efficient in conserving water.  
However, there may be additional measures that can be used to further reduce water use, 
particularly in dry years.  An important element of water conservation is to irrigate only when 
necessary, rather than on a schedule.  Water use and need by grapevines depends upon 
the microclimate of the vineyard site, summer temperatures and conditions, overall rainfall 
for the year and the time period since the last rainfall, the soil type and slope of the site and 
the variety and age of the grapevines.  To further evaluate soil moisture conditions simply 
dig a hole for each soil type and pickup a handful of soil at the depth of the root zone.  Use 
the following table to evaluate soil moisture: 
 

 
Another method is to use neutron probes distributed over the vineyard to measure soil 
moisture in the various soil types.  The probes should be placed to 12 ft. depths and be read 
weekly.  This information is used with California Irrigation Management Information System 
(CIMIS) information from the nearest station.  Based upon weather data collected at the 
station, the CIMIS information estimates the amount of water evaporated from the soil and 
the amount used by irrigated grass at the station site.  The CIMIS ET (evapo-transpiration) 
numbers for grass can be converted to other crops using site-specific information from the 
neutron probes in your vineyard.  CIMIS data is available by subscription and over the 
internet (www.cimis.water.ca.gov).  Some large grapegrowers have their own weather 
stations and complete a similar estimate based upon site-specific data. 
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Measurements of leaf turgidity, or water content, using a pressure bomb can also be used to 
determine if vines need irrigation.  The neutron probe/CIMIS information, leaf turgidity and 
soil moisture data help to more precisely determine how many hours to irrigate.   
 
Irrigation Systems 
Irrigation systems are made up of a main waterline from the source of water (well, reservoir, 
canal, or riparian diversion) to the vineyard.  Described simply the water is pumped from 
storage through a mainline to smaller pipes and blocks of vineyard with drip irrigation lines 
and emitters.  There are also other parts of the system that regulate pressure and boost 
water up slope.  The emitters drip water to each vine, and for most vineyards, release 
between one half to one gallon of water per hour.   
 
Depending upon the layout of the vineyard, one acre may have anywhere between 450 – 
2000 vines per acre.  Using an average of 1000 vines per acre would create an average 
water use of 500-1000 gallons per hour per acre.  Using the 1000 vines per acre average, a 
five-acre block would have a 2500 - 5000 gallon per hour water requirement.  This hourly 
use for a five-acre block converted to stream flow for purposes of evaluating the effect of a 
direct riparian diversion on a stream is as follows: 
 

2500-5000 gallon/hour water requirement 
 
7.48 gallons/cubic foot 
 
2500 gallons per hour/7.48 = 334 cubic foot water requirement per hour 
 
5000 gallons per hour/7.48 = 668 cubic foot water requirement per hour 
 
334 cubic feet/3600 sec/hour = 0.092 cubic feet per second (cfs) water requirement 
 
668 cubic feet/3600 sec/hour = 0.18 cubic feet per second (cfs) water requirement 
 

 
For a riparian diversion, if the vineyard is divided into five-acre blocks, then it is reasonable 
to assume that the diversion necessary from the stream would be 0.092 – 0.18 cfs.  If the 
blocks are larger, or the number of vines per acre is greater, then the diversion volume 
would increase accordingly. 
 
Dry Farming 
There are locations, particularly in valley areas, where vineyards are dry farmed, or not 
irrigated.  The vines may be irrigated just after planting, but once established, are not 
regularly irrigated.  Grapevines have deep roots and will seek out groundwater.  Dry farmed 
vineyards must be managed to reduce competition from grasses and cover crops, but due to 
the lack of irrigation, may have fewer weeds and undergrowth.  The vine may also not 
produce as extensive of foliage or amount of grapes as an irrigated vineyard.  There are 
some locations amenable to dry farming due to groundwater availability and others, such as 
rocky, well-drained hillsides, where this practice may not be possible. Dry farming near 
native trees such as valley oaks may be difficult as native plants can out-compete the vines. 
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Frost Control  
Some years, spring can bring freezing temperatures after grapevines have leafed out.  
These frosts will burn tender vegetation and damage the plant.  Frost problems are most 
common on cloudless, windless nights in low-lying areas and valley bottoms where cold air 
masses sink and stay near the ground, dropping below 32°F.  For most of the valleys where 
winegrapes are grown in Northern California, frost control is essential to avoiding major 
damage and loss.  Vineyards on hillsides and areas near San Francisco Bay or the coast 
typically do not have frost problems or require frost protection.   
 
There are several frost control techniques currently in use – wind machines, water and 
diesel heaters.  Wind machines have a limited application, depending upon the vineyard 
location.  The machines have a large fan that stirs up air masses, mixing the cold air near 
the ground with warmer layers above.  In areas with marine influence, or certain 
microclimates, wind machines can work to prevent frost damage.  However, in many interior 
valleys, the air layers above the ground are just as cold and freezing in temperature as the 
air layers at the ground. So mixing the air masses is not effective. 
 
In these colder areas, water is used for frost control.  The concept behind this technique is 
based on the heat released as water moves from a liquid to solid state.  By continuously 
applying water to the vineyard, the water freezing on the vines creates heat and protects the 
vegetation from desiccation and burning from frost. 
 
For many areas, there are major periods of frost where 7-12 nights of continuous freezing 
temperatures dominate.  These infrequent events determine the volume of water required 
for frost control for each vineyard. 
 
There are several types of sprinklers used for frost control – standard set, low volume 
standard set, micro or low flow sprinklers and pulsaters.  Standard set sprinklers are 
separate from the drip irrigation system and are located above the vine row.  Low-flow or 
micro-sprinklers and pulsaters are set closer to, or within the vine canopy.  The frequency 
and location of the sprinklers depends on the type and the need to coat each vine in water.  
Standard sprinklers provide overhead soaking of the entire vineyard and use about 50 
gallons of water per minute, or 3,000 gallons/hour/acre. 
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TWO AERIAL PHOTOGRAPHS SHOWING OFF-CHANNEL RESERVOIRS
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VINEYARDS HAVE ONE OF THE 

LOWEST LEVELS OF IRRIGATION,

USING AN AVERAGE OF ONE ACRE-

FOOT OF WATER PER ACRE PER

YEAR.  BY COMPARISION, SUBUR-

BAN LANDSCAPING CONSUMES UP

TO 6-10 ACRE FEET OF WATER PER

ACRE PER YEAR.  ALMOST ALL 

VINEYARDS USE HIGHLY EFFICIENT

AND WATER CONSERVING DRIP 

IRRIGATION SYSTEMS.
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Micro or low flow sprinklers also provide overhead water, but have a smaller range, wet only 
the vine area and use about 4 gallons of water per minute, or 24 gallons/hour/acre.  
Pulsaters are numerous, small sprinklers set in the vine canopy.   
 
There are restrictions on where the micro-sprinklers or pulsaters are effective.  Because 
these systems use smaller lines and sprinklers heads, they must be turned on well before 
freezing to keep water moving through the system and keep the system from freezing.  The 
micro-sprinklers, and particularly the pulsaters, have a very localized area that they keep 
wet and there are some concerns that these systems do not work in areas with frequent 
frost events, or frost events that begin earlier in the evening at 11 p.m., and require more 
hours of water application.  However, in some locations, the micro-sprinklers and pulsaters 
represent an effective water conserving practice. 
 
Another method for conserving water during frost protection is to more precisely limit the 
timing of water applications.  The frost control system is turned on when temperature and 
dew point reach certain levels.  The more localized weather stations that are used by 
grapegrowers, the more accurate the timing to start frost protection.  Additionally, if water is 
not turned on too early or left on, then more water is conserved.  Every location will have 
slight variations on when frost protection must begin.  If water conservation is made a 
priority, the grower or vineyard management company can fine-tune their system.  Mowing 
of cover crops also reduces frost problems.  
 
Water Sources 
 
Sources of water for the vineyard may be reservoirs, diversions from the river or wells.  Each 
type of water supply has different permit and license requirements and potential effects on 
fish and wildlife habitats. 
 
Salmon and steelhead trout require adequate amounts of cold water to spawn, incubate, 
rear and migrate successfully.  In the winter, stream flows need to be adequate to attract 
adult fish.  In the winter season, flood flows need to be adequate to clean and replenish 
gravel and supply clean, cold, oxygenated water to developing eggs.  In summer and fall, 
rearing habitat requires enough water, typically provided by groundwater sources, to sustain 
cold-water conditions until winter rains arrive. 
 
Reservoirs 
There are numerous reservoirs in the Napa River and Suisun Creek watersheds.  The 
largest is Conn Dam, creating Lake Hennessey along with Bell Canyon Reservoir, Rector 
Reservoir, Lake Madigan, Milliken Reservoir and Lake Curry, these reservoirs are for 
municipal water supply for  cities. 
 
In addition to these large reservoirs, there are small reservoirs throughout most watersheds.  
These reservoirs typically impound winter runoff for use in frost control and summer 
irrigation.  Sometimes there are separate sources of water for irrigation and frost control.  
These small reservoirs are of several types: 
 
• On-channel reservoirs consist of a permanent dam across a creek channel.  The dam 

may impound a year round, intermittent or ephemeral creek.  Typically for older 
reservoirs, water fills the impoundment and then water flows over a spillway, or an outlet 
is opened.  These reservoirs also collect sediment from the in-flowing waterway. 
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• Off-channel reservoirs consist of a berm-enclosed storage reservoir filled by pumping or 

diverting from a creek, river, groundwater sources, or direct rainfall, but does not 
impound a stream. 

 
• Seasonal reservoirs created by placing a small flashboard dam across a channel to 

impound flow.  
 
The types of effects smaller reservoirs, as well as the large municipal reservoirs, can have in 
fish habitats include: 
 
• The reservoir blocks a creek and the habitat above it from fish use. 

 
• The reservoir impounds sediment as well as water, potentially causing channel incision 

downstream and a reduction in habitat. 
 
• The flashboard dam may be placed too early in the year, blocking the movement of adult 

steelhead, or smolts, out of the system. 
 

• Pumping from a creek, or river, to fill the reservoir in the late spring or summer can 
reduce water for rearing habitat. 

 
• The reservoir is stocked with warm water predatory fish such as small-mouthed bass 

and these fish are distributed into the creek system when the reservoir spills. Bullfrogs 
may also be distributed and both of these creatures can eat many small salmon, or 
steelhead, fry. 

 
Direct Diversion 
Another method involves direct diversion of water from creeks and rivers and may or may 
not involve a regulatory pond, or a short-term storage only reservoir.  This method may 
affect fish habitats in a number of ways: 
 
• The pump can suck up small fish if not fitted with a functional fish screen. 

 
• Direct pumping in the summer season can reduce flows, directly affecting rearing 

habitats and water temperatures. 
 

• Diversions for frost protection may occur in early spring and can reduce water flows. 
 

Collection of Subsurface Vineyard Drainage 
Many vineyards have perforated pipe or French drain systems, which collect water below 
the vineyard surface and transmit it to sumps or cisterns.  The sumps typically have pumps, 
which move water to off-stream reservoirs. 
 
Purchased water 
In the Suisun Valley and other areas of Solano County, farmers can purchase water from 
State and Federal sources.  The Putah South Canal provides water from Lake Berryessa to 
irrigators and a number of cities.  The Bureau of Reclamation manages Lake Berryessa and 
the Putah South Canal with the Solano Irrigation District as the local sponsor. 
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Wells 
Use of groundwater is a common form of water supply for both agricultural and residential 
uses.  Each well draws water from the groundwater basin around it and may or may not 
have any affect on the surface flow in a creek or the overall amount of summer groundwater 
for rearing habitat. 
 
Wastewater Re-use 
In some locations, treated wastewater from cities, or wastewater from a winery may be 
available for use in irrigation.  These operations typically reduce dependence on other 
sources of water, but do require careful control and storage of the wastewater. 
 
Water Rights 
 
Water rights are fairly complex and cannot be fully explained in this document.  The 
following is a brief review of the types of water rights and the permit and license 
requirements of each.  For more information, contact the Division of Water Rights, State 
Water Resources Control Board in Sacramento (www.waterrights.ca.gov). 
 
Riparian water rights are the right to divert water from creeks and rivers where the property 
is adjacent to the channel and the water is used only on the adjacent property.  Water 
obtained through riparian diversion can be stored for 30 days only in a regulatory pond.  
Riparian diverters should file notices of their water use with the State Water Resources 
Control Board on an annual basis. 
 
Appropriative water rights are issued by the State Water Resources Control Board, in 
accordance with the California Water Code and other state laws, through a permit and 
license process.  Appropriative rights provide for longer-term (greater that 30 days) storage 
of a certain amount of water diverted at a defined location for certain beneficial purposes.  
Diversion periods and volumes are typically defined as part of the water right.  Appropriative 
water rights usually take several steps –completion of an application, issuance of a permit to 
install the storage facility and divert water into it and issuance of the water right, or license, 
after it is demonstrated that all the stored water is being put to beneficial use in the irrigation 
of crops.  Many existing storage reservoirs have a permit, but not a license or water right.  
Some reservoirs and diversions may not have a permit and are still in the permit application 
process. 
 
Along the main stem of the Napa River, frost control diversions are regulated by a water 
master to prevent owners on the lower portions of the river from having no water due to 
upstream diversions. 
 
In a few locations, the State Water Resources Control Board has declared the tributaries in 
Napa County fully appropriated, meaning no additional water diversions or rights are 
available.  These areas are listed at the Division of Water Rights website listed above 
 
Is There Enough Water? 
In all water supply discussions, the main question is whether there is enough water for all 
users, including fish, in a dry year.  This question can only be answered based on a detailed 
evaluation of stream flows in dry, wet and average rainfall years, using rainfall records, 
estimation of the need for stream flows for salmon and steelhead based on site specific 
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information on the stream and watershed conditions, and information on existing agricultural 
and residential users.  This is a detailed evaluation and requires significant measurement 
and data collection in each tributary to be completed correctly.   
 
It is important to recognize that water allocation for salmon and steelhead must be cold 
water available at the right season for each life stage of the fish.  Water released from a 
reservoir in summer may quickly warm up and degrade habitats rather than enhance them. 
 
The Division of Water Rights of the State Water Resources Control Board processes 
applications for appropriative water rights.  In 1997, this agency issued a report that 
evaluated methods for determining if there was “surplus” water available for appropriation.  
The Russian River watershed was used as an example for this report (California State 
Water Resources Control Board, Division of Water Rights, 1997, Russian River Watershed 
Staff Report).  The evaluation of water availability took into account the hydrology of the 
tributary watershed and the use of models to estimate unimpaired flows and flows with all 
existing riparian and appropriative diversions.  The report also addressed the need to 
provide adequate flows at the right season to support salmon and steelhead.   
 
This original study and set of conditions has been further refined by the National Marine 
Fisheries Service and the California Department of Fish and Game (see Appendix 4).   
 
Assembly Bill  2121 passed in 2004. This measure directs the State Water Resources 
Control Board (SWRCB) to adopt principles and guidelines that will inform its decisions on 
applications for new water rights permits in specified northern California rivers and streams. 
The bill required that SWRCB produce principals and guidelines to maintain instream flows 
in coastal streams from the Mattole River south to the San Francisco Bay and in streams 
entering northern San Pablo Bay.  
 
In 2008, the Division of Water Rights released a policy document and EIR with a set of 
equations and methods to use in evaluating water rights permits.  The draft policy has 
proven to be controversial and the State Water Board has not yet approved the policy. 
 
From these documents, a number of conditions for pending water rights application were 
discussed including: 
 
• An allowable season of diversion of December 15 to March 31 to reduce impacts to fish 

habitats 
 

• A maximum rate of diversion 
 

• Minimum bypass flows and provisions for bypass facilities, if required 
 

• Limitations of fish passage barriers by any reservoir 
 

• Installation of fish screens on diversions 
 

If you have a reservoir and have applied for, but not yet received your permit, license, or 
water right, new requirements may apply to your existing reservoir.  For new applications, 
only off-channel reservoirs filled through diversions between December 15 and March 31 
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will receive appropriative water rights permits and licenses.  Off-channel is defined as a 
reservoir that does not impound natural runoff of any type, but must be filled through a 
diversion from a water source or by direct rainfall.  Reservoirs on ephemeral creeks are 
considered on-channel.  
 
The proposed new diversion, or unlicensed existing diversion, must be considered in the 
context of all the other diversions and impoundments in the watershed.  The new guidelines 
(Appendix 4) and study requirements for applications for reservoirs and diversions require 
that the proposed diversion, along with the already existing diversions and impoundments, 
not exceed 15% of the “winter 20% exceedence flow” at the location of the diversion.  The 
“winter exceedence flow” is the 20% exceedence value of the streams daily average flow 
curve for the period December 15 to March 31.  The studies and analyses required, as part 
of the water rights permit, are complex and will require a hydrologist, or engineer, to 
complete all the necessary studies. As part of the appropriate water rights permit process 
there is a requirement to comply with the California Environmental Quality Act or CEQA. 
 
Region 3 of the Department of Fish and Game now requires that each farmer apply for a 
1600 permit for diversions, both riparian and appropriative, even if a water right permit has 
already been issued.  As part of the 1600 permit process, there is a requirement to comply 
with CEQA.   
 
Generally the FFF program can give full certification only to sites with permitted water rights, 
or water sources that do not require permits.  Those sites which are undergoing the 
application and permit process are given a conditional certification until the water right 
permit is granted.  To the extent possible, FFF program staff will assist the program 
enrollees with water rights issues.  
 
Assessment: Water Supply and Conservation 
 

 On the aerial photos/map indicate the location of the water sources, storage sites, wells 
and diversions. 

 
 On the Farm Conservation Plan template, describe the features of the water supply 

system including: 
 

 The sources of irrigation water, storage sites, diversion sites, and type of water rights 
- appropriative or riparian, and any restrictions on the timing, flow levels, or volume of 
the use of the water right. 

 
 Describe the operation of the reservoirs – when filled and from where, when flash 

boards are installed and other operational features. 
 

 Describe the sources of frost control water and the features of the system. 
 

 List the numbers of your appropriative water rights application, permit and license on 
the farm plan template. 

 
 Describe the size of your irrigation blocks and average annual water use. 
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 Describe your method for determining when to irrigate - soil moisture, neutron probe, 
leaf turgidity (pressure bomb), CIMIS (California Irrigation Management Information 
System) data, or schedule. 

 
 Answer the questions regarding the potential for changes to the water supply system. 

 
APPLYING VINEYARD MANAGEMENT BMPs:  WATER SUPPLY AND CONSERVATION 
 
Given the complexity of water supply, stream flows, individual watershed conditions and 
water rights, it is not possible to be completely comprehensive on this subject.  However, we 
recommend several general BMPs: 
 

 Make conservation of water in all uses on the farm a primary goal; regardless of the 
amount of water the property owner has rights to.  

 
 Assess the type and timing of diversions and filling of reservoirs for effects on fish and 

habitat and retrofit and change facilities as needed. 
 

 Evaluate alternative water sources such as wastewater if such measures will relieve use 
of creek water during the times and in locations needed to benefit the fish, not just 
increase municipal or other downstream water supplies. 

 
 The period of irrigation can be more precisely determined for each site by using tools 

such as neutron probes and soil moisture measurements, CIMIS data and leaf turgidity 
measurements to reduce the hours of irrigation to minimum required.   

 
 Reductions in frost control needs may be achieved by changing or fine tuning 

technologies 
 
Water Conservation 
 

 Review how you determine when the vineyard needs irrigation. Do you monitor soil 
moisture and plant turgidity (wilt) to determine irrigation needs? 

 
 Review your irrigation methods to assure water conservation is maximized and no 

unnecessary irrigation is done. 
 

 Check both your irrigation and frost control systems for leaks on a regular basis and fix 
them to reduce losses of water. 

 
 Replace higher volume emitters with lower volume emitters for more precise water 

control if feasible. 
 
Riparian Diversions 
 

 Place screens on all direct diversions according to the NMFS criteria in Appendix 5. 
 

 If you are a riparian diverter on the mainstem of the Napa River for frost control, contact 
the Water Master Kevin Taylor from the State Department of Water Resources at 530-
529-7354 and sign up. 
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 Evaluate developing an off-channel reservoir with winter diversions for winter frost and 

summer irrigation needs. 
 

 Evaluate how to change your irrigation blocks and size to reduce the volume of water 
diverted at one time and extend the time period for irrigating the vineyards over a longer 
time frame. 

 
 For riparian frost control diversions, review if you can use a regulatory pond to impound 

water in spring (30 days maximum) for frost control. 
 
Reservoirs 
 
On-channel reservoirs 
 

 Determine if the reservoir blocks fish passage to upstream habitat.  Evaluate if the 
reservoir can be retrofitted to allow fish passage with a ladder. 

 
 If the reservoir has a major effect on fish habitat it may need to be replaced by an off-

channel reservoir and the stream restored.  If it has filled-in significantly with sediment 
this may be a good idea anyway.  There are funds available for construction of small 
reservoirs through various sources. 

 
 Evaluate if the reservoir can be operated to allow for bypass flows during the early fall 

and only be filled in the December 15- March 31 period. 
 
Filling reservoirs: On and off channel 
 

 Limit the time of pumping out of the creek to fill the reservoir to the December 15 to 
March 31 period to reduce effects on the fish. 

 
 Flashboard dams may need to be put in later in the season than April 15 to allow 

spawning adult steelhead to escape out to the ocean.  Consider constructing an off-
channel reservoir if the flashboard dam affects a salmon or steelhead rearing area.   

 
Wastewater Use 
 

 If wastewater is available and a grower wishes to use it freshwater can be conserved by 
using this replacement supply.  However the grower may want to file paperwork with the 
Division of Water Rights in Sacramento to preserve riparian and appropriative water 
rights. 

 
 
15. REPLANTING 
 
This section is used if the replanting program will not involve grading or extensive earthwork, 
no expansion of the vineyard is planned, and each replanting area uses the same footprint 
as the previous vineyard.  If re-contouring or grading the vineyard area, complete Element 
IV.  If expanding the vineyard area, complete Element II.  Replanting offers the opportunity 
to upgrade drainage systems, repair and reduce erosion problems. 
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Under the Napa County Conservation Regulations, replants can be completed with minimal 
review through the “Track 2” process.  The footprint of the vineyard cannot be changed, but 
the layout can be changed to address erosion problems.  In order to complete the Track 2 
process, the County has a list of authorized engineers who prepare an erosion control plan 
for the replant area(s) and oversee implementation of the project. 
 
Assessment: Replanting 
 
On the Farm Conservation Plan template: 
 

 Describe the area that would be replanted and the timing, soil conservation measures, 
drainage improvements, changes to fencing and changes to the irrigation system. 

 
 
APPLYING VINEYARD MANAGEMENT BMPs:  REPLANTING 
 
Soil Conservation  
 

 Plan the replant such that activities do not start prior to April 15 and that all ground 
preparation drainage or irrigation system changes and trellis /vine installation is done 
and all erosion control measures are installed by October 15.  If the vineyard is in a 
municipal water supply watershed in Napa County all work must be done by September 
1 and all erosion control measures must be installed by September 15. 

 
 Incorporate filter strips into the replanting program at the bottom of each vineyard slope 

and between all vineyards and waterways.  These can be seasonal vineyard field roads 
and turnarounds winterized as filter strips. 

 
 Relocate access roads away from creek corridors and edges of swales. 

 
Fencing 
 

 Outline the current fencing alignment 
 

 Replanting offers an opportunity to enhance wildlife migration corridors.  Deer, for 
example, move from canyon bottom to the ridgetop and from the very upper areas of a 
creek watershed to its outlet.  Evaluate how an animal can cross through the site with 
the vineyard fencing and incorporate vegetated migration corridors in the design.  Well-
vegetated creek corridors without cross fencing, or an adequate area of natural 
vegetation for the animals to easily go around the vineyard site should be included in the 
replant design.  Appendix 3 includes some considerations for wildlife friendly fencing. 

 
Drainage 
 

 Install drainage facilities in vineyards that have had recurring erosion problems. Review 
BMPs in Element II for design guidelines. 

 
 Indicate these areas and the drainage plan on the aerial, or map, and include it in the 

Farm Conservation Plan. 
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 Replace drainage facilities that are undersized or have failed in the past. Have your 

engineer use the 50- to 100-year frequency, 24-hour duration  rainfall event.  The 
system should include: 

 numerous inlets and outlets rather than fewer 
 

 adequate energy dissipaters to reduce erosion at all the outlets  
 

 To the degree practicable, install stilling or detention basins to reduce stormwater 
volumes to total no more than a 10-15% increase over the natural volume from the site 
(see Appendix 2). 

 
 To the extent possible revegetate natural swales and ephemeral streams and remove 

cultivation from these unstable areas.  Create a 25-foot buffer between the edge of 
ephemeral creek corridor and the vineyard roads or turnarounds. 

 
Water Conservation/Supply 
 

 If you are on a riparian diversion, change the irrigation system to use small blocks of 5 
acres so that lower volumes of water can be diverted at one time. 

 
 If you are increasing the number of vines per acre and will need additional irrigation or 

frost control water, determine the source of this additional water and apply for the 
required permits and licenses. 

 
 Review the water conservation measures in section 14 and incorporate them into the 

replant design. 
 
16. ADDITIONAL ACTIVITIES 
 
Outline other practices you implement that benefit the environment. Include tree planting, 
wildlife watering troughs, native grass plantings, wildlife-friendly fencing and other upland 
practices. Outline creek improvements in Element VI. 
 
 
IMPLEMENTATION TIMELINE 
 
The implementation timeline sets out a schedule for the actions identified in the Farm 
Conservation Plan.  The timeline covers a ten-year period and allows for the costs of repair 
and restoration work to be spread out over this period.  The timeline section of the Farm 
Conservation Plan should also identify the projects that the farmer intends to apply for cost 
share or grant funds. 
 



 

Fish Friendly Farming® Environmental Certification Program - Napa and Solano Counties 
Farm Conservation Plan Instructions and BMPs –Element IV - 2009 
All Rights Reserved  

187

 
 
 
 
Replanting refers to the removal of all the vines in a vineyard and the replacement with new 
vines.  Inter-planting of vines or replacement of a few vines is not considered a replanting 
program.  This element is for existing vineyards that are undergoing a replanting program 
that includes one or more of the following: 
 

 Major grading or re-contouring 
 

 Change in the vineyard footprint 
 

 Removal of vegetation, other than vines 
 

 If none of the above conditions apply to the replanting, use Element III that includes a 
simple replanting section 

 
 If expanding the vineyard footprint, complete Element II for the new vineyard areas 

 
 All sites whether new, or existing and undergoing replanting need to complete Element 

III - Managing the Vineyard 
 
 
INTRODUCTION 
 
The Napa County Conservation Regulations also regulate vineyard replanting projects.  
Solano County only regulates replanting projects with extensive grading or changes to the 
vineyard footprint.  Sites where no change in the vineyard footprint is proposed and the only 
changes are for erosion control, a company authorized by the County evaluates the site and 
completes the erosion control plan for the replant program.  Termed the “Track 2” process, 
the County allows a specifically authorized list of consultants to prepare the erosion control 
plan and supervise the project installation.  The County certifies the process.  Element III 
contains a section for these types of replant projects. 
 
For other projects, preparation of an erosion control plan, CEQA compliance and approval 
from the County is required.  Element IV is for major replanting projects with land grading or 
changes in vineyard footprint.  This element should be coordinated with preparation of the 
erosion control plan and CEQA document. 
 
For vineyards in the watersheds draining into Kimball Reservoir, Rector Reservoir, Milliken 
Reservoir, Bell Canyon Reservoir, Lake Hennessey and Lake Madigan, another set of 
County regulations for domestic water supply reservoirs also applies. 
 
 
SITE INVENTORY 
Replanting over a large scale with revision of the vineyard footprint, or extensive earthwork 
is similar to a new vineyard development.  Replanting offers an opportunity to improve on 
the vineyard layout and reduce soil erosion through improvements to drainage and 

ELEMENT IV - MAJOR REPLANT OF EXISTING VINEYARD: 
INSTRUCTIONS AND BENEFICIAL MANAGEMENT PRACTICES
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installation of erosion control measures.  Fill out the farm plan template for replanting sites 
planned for the next 5 years. 
 
1. FEATURES OF THE REPLANT SITES 
 
Make copies of your aerial photograph and topo map and outline different features on each 
copy such as the property boundary, replant areas, natural drainage features (creeks), 
roads, buildings and water sources.  You may want to create an enlarged copy of digital 
blow-up of each replant area to indicate existing features such as drainage and irrigation 
systems and proposed new features.  On the copies indicate: 
 

 Outline each replant area on the aerial/topo map and give each a name or number. 
 

 All existing vineyards that will not be replanted. 
 

 Indicate the primary access roads and vineyard field roads. 
 

 Existing water sources and all proposed new water developments 
 

 Farm buildings 
 

 Vineyard fencing 
 

 Adjacent land uses 
 

 Take photographs of each site 
 
 
2. ACREAGE 
 
On the Farm Conservation Plan template, fill in the information for each replant site 
including: 

 Indicate the acreage of each replant site. 
 

 The year proposed for each replant site 
 
 
3.  SOIL TYPES  (see page 16 for background information) 
 

 As part of the replant erosion control plan, soil types will be evaluated.  Fill in the soil 
types for your site in your Farm Conservation Plan.  Fill in the soils table in the farm plan 
for each proposed replant area using Tables IIA, IIB, IIC and Appendix 1. Detailed site 
evaluation of soils should be included. 

 
 
4. SLOPES  (see page 12 for background information) 
 

 To fulfill the requirements of the County, you will need a 1” = 200’ topographic map.  
Record the slopes of each replant area on the farm plan template.  Areas of greater 
slope within the replant area should be delineated if greater than one acre.  These areas 
may require greater erosion control. 
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 Record slope lengths for each replant area. 

 
5. NATURAL DRAINAGE FEATURES  (see page 24 for background information) 
 

 On a map and aerial photo indicate natural drainage features including: ephemeral 
streams/swales, intermittent or seasonal streams and year round streams.  Include any 
springs or other features.  Use your delineation from Element III if possible. 

 
 On the farm plan template indicate the amount of vegetation and erosion for each creek.   

 
 Take photographs of each creek. 

 
 List the distance from the edge of the replant area to the edge of the creek corridor. 

 
 
6. EROSION SITES  (see page 39 for background information) 
 

 Look over the aerial photo for indications of landslides on the property.  Are there hillside 
slips or lumpy looking, unstable ground?  Are there large cracks in the ground indicating 
movement?  Element III may also have this information.  If these features occur near the 
replant/expansion area a geologist or civil engineer should be consulted prior to any 
project work. 

 
 Indicate any erosion sites, gullies, hills, slips, and landslides on the aerial photo/map.  

Fill in the Farm Conservation Plan template.  
 

 Take photos of each erosion site. 
 
 
7. FEATURES OF THE EXISTING VINEYARD DRAINAGE SYSTEM IN REPLANT 

AREAS 
 

 On a copy of the aerial (you may need to make an enlargement) delineate the drainage 
system for each replant area.  Indicate an X for each inlet, II for underground pipes, O 
for outlets, D for energy dissipaters at outlets or for stilling basins, == for aboveground 
diversions including diversion ditches, grassed or lined waterways and pipe drops 
(elephant trunks).  Indicate any permanent sediment basins.  You may have an 
engineering plan for the vineyard drainage system, which will fulfill this step. 

 
 On a separate copy of the aerial outline the area that each drainage system serves and 

its outlets.  
 

 On the Farm Conservation Plan template describe the type of drainage system currently 
installed in each replant area. 

 
 If available include the plans and specifications for the drainage system and indicate the 

design criteria (storm size event) for the system on the Farm Conservation Plan 
template.  
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 On the Farm Conservation Plan template indicate the locations of erosion problems and 
major repairs.  This information is used to determine where replacement or upgrades in 
the drainage system are needed or installation of additional drainage is needed. 

 
Your erosion control plan should have above items 1-7 documented on a detailed map.  You 
can use your erosion control plan and map to fill out the Farm Conservation Plan template. 
 
 
8. SUMMARY OF CONDITIONS:  REPLANTING SITES 
 

 Fill in the table in the Farm Conservation Plan template summarizing conditions on each 
replant area.  This information in conjunction with the maps and aerials will be used in 
the design for the replant or expansion project. 

 
 
9. EVALUATION OF THE REPLANTING AREAS: REVISING THE FOOTPRINT 
 

 Using the summary table evaluate each replant area.  Use the following BMPs to refine 
the replant area footprint to reduce erosion and drainage problems. 

 
Acreage 
 

 Revise the schedule for each replant area so that all grading, site preparation, 
installation of drainage systems and other site improvements can be completed by 
September 30 and each area can be planted with cover crops and fully winterized by 
October 15.  If you are in a municipal water supply watersheds, you will need to 
complete all work by September 1, with winterization measures in place by September 
15. 

 
Slope 
 

 Delineate the areas of each replant area over 30% slope.  Slopes over 30% are likely to 
pose significant erosion hazards.  Small areas (less than 2 acres) over 30% slope within 
less steep areas may not pose a problem.  Although the slope limitations of the County 
ordinance do not apply to replants, areas in the 30-50% slope classification pose a high 
erosion hazard.  An evaluation of cost and revenues from the replant areas over 30% 
slope over a 10-year period should be done.  The high cost of maintaining a steep slope 
vineyard should be included in the evaluation.  Costs should include all site work and 
infrastructure as well as all erosion control requirements.  Revenues should include 
those expected from equal numbers of years of high and low grape prices.  The steeper 
areas of a replant site may not be profitable and could become an expense if erosion 
problems become great.   

 
Ephemeral Creeks 
 

 Creeks in or adjacent to each replant area should be evaluated carefully.  For year round 
and seasonal creeks Element VI addresses management and restoration of creek 
corridors.  Ephemeral creeks are typical of hillside areas and can be the site of 
landslides, debris flows and erosion if not well vegetated and managed carefully to avoid 
problems.  When a major erosion problem occurs, the vineyard will be affected if close to 
the creek.  When a vineyard is replanted there is an opportunity to move back from the 
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creek edge and reduce the likelihood of the creek damaging the replanted vineyard.  The 
replant footprint should have a minimum of a 25 ft. setback from the topographic edge of 
the swale or ephemeral creek to the outer edge of the vineyard turnaround, road or 
headland.  For some ephemeral creeks the top of bank may be the topographic edge.  
For others especially in steep hillsides, the swale may contain the creek and the swale 
edge will have a distinct change in topography from the adjacent hillside.  The farm plan 
workshops will assist in the delineation of these areas.  In this setback area the focus of 
activities should be revegetation, management as a filter strip and erosion control.  
Winterization measures should also include installation of erosion measures such as 
strawbale sediment barriers.  

 
 If the evaluation of creeks shows excessive erosion, lack of vegetation or erosion at 

drainage outlets, stabilization and revegetation should be part of the replanting design. 
 
Erosion 
 

 Napa County requires an evaluation of the overall drainage and erosional processes, the 
existing drainage system (or lack thereof), and soil management practices.  These 
should be included as part of the replanting design.  This evaluation will be included in 
the erosion control plan. 

 
 Erosion associated with drainage system outlets, diversion ditches, reservoirs and other 

facilities should be addressed as part of the replanting design or as part of Element III. 
 
Wildlife 
 

 Replanting allows for changes in fencing and the removal of cross fencing which can 
restrict the movement of wildlife along creek corridors or through hillside and valley 
areas. 

 
 
APPLYING BMPS:  DESIGN AND INSTALLATION OF VINEYARD REPLANT 
 
10. DESIGNING FOR SOIL CONSERVATION AND EROSION CONTROL 
 

 For sites in Napa County an erosion control plan should be prepared for replant sites in 
accordance with county regulations and incorporating the BMPs in Section 9 above. 

 
 The erosion control plan should be prepared by the NRCS, civil engineer or a certified 

professional soil erosion and sediment control specialist. 
 
The erosion control plan should include: 
 

 Detailed description for all grading, earthmoving and project activities 
 

 General description of existing conditions such as topography, vegetation, soil types, 
natural features, and erosion problems 

 
 Proposed erosion control methods such as cover crops, mulching and management 

 
 Proposed drainage improvements, sediment basins and other structures 
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 Proposed stormwater runoff measures including design criteria 

 
 Implementation schedules including interim phasing 

 
 Detailed engineering drawings of project features  

 
 For sites in municipal water supply watersheds, the Napa County regulations for 

these areas also need to be incorporated. 
 

 A topographic map of the site at a scale of 1’’=200’ with 2 or 5 foot contours or a 
scale appropriate to the project showing all the details of the project including 
vineyard layout and boundaries, existing and finished contours, soil types, 
stormwater flow lines, creeks and setbacks, vegetation, buildings, wells and utilities, 
proposed soil protection measures, proposed stormwater management and sediment 
control measures and calculations for each measure, construction details, drainage 
area of the stormwater management system. 

 
 An analysis of sheet erosion for the proposed replant areas using the Universal Soil 

Loss Equation (USLE) included in Appendix 1 should be completed if not done as 
part of the Erosion Control Plan.  The USLE evaluates the potential for sheet erosion 
of a particular site with a set of proposed practices.  The USLE predicts soil loss over 
a relatively small area such as a vineyard site by evaluation of rainfall conditions (R), 
the susceptibility of soil to erosion (K), the length and steepness of slope (LS), the 
erodibility of soil under various cover cropping scenarios (C), and the effectiveness of 
the vineyard layout (on-contour, for example) on erosion control (P). 

 
The predicted sheet erosion or soil loss is then compared to the T value or soil loss 
tolerance for specific soil types.  Acceptable T values are relatively low at 1 to 5 tons 
per acre per year.  Erosion Control Plans are reviewed to assure they include a 
variety of practices such as row alignment, drainage improvements, cover crops and 
tillage, sediment basins and grassed waterways to attain the acceptable soil loss 
tolerance for sheet erosion. 
 
The Erosion Control Plan should also review the potential for concentrated flows and 
rill and gully erosion that is discussed in the following sections.  The plan also 
includes temporary erosion control measures for assuring that any soil loss from the 
site is contained. 
 

 Attach the Erosion Control Plan and the above analysis to the Farm Conservation 
Plan. 

 
 
11. DESIGNING DRAINAGE IMPROVEMENTS  (see page 46 for more background 

information) 
 
Consult with NRCS or a qualified engineer or professional to design a new or upgraded 
drainage system for the replant areas where ongoing erosion problems have occurred in the 
past or the review of the erosion potential of the site shows the need for an improvement to 
the drainage system.   
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 To the greatest degree possible do not replant areas in natural drainage channels - year 
round and seasonal, creeks and their riparian corridor areas and all major ephemeral 
streams or swales.  

 
 Size and design all stormwater diversions and drainage systems for the 50- to 100-year 

frequency, 24-hour duration rainfall event, or greater, and the soil type, slope lengths, full 
cover crop and vineyard land condition for the location of the site and runoff volumes.   

 
 Use a long record of rainfall data and make sure it is close enough to the location of the 

site to be applicable.  Review the information for the highest intensity rainfall event (the 
greatest amount of rainfall over the shortest period of time, typically a 100-year 
frequency, 6-hour duration event) and make sure that this amount does not differ a great 
deal from the 100-year frequency, 24-hour duration measurement.  This comparison is 
done to assure that the system will not fail in a very intense, but short, storm event.  This 
information is available from the National Weather Service at 
http://www.wrcc.dri.edu/pcpnfreq.html. 

 
 Design the system to result in only very small increases in peak stormwater volumes. 

The drainage system should not increase stormwater volumes over pre-vineyard 
conditions by more than 10-15% for the 2-, 5-, and 10-year rainfall events.  If such 
increases are unavoidable, then detention or water spreader facilities should be included 
to mitigate the increase.  Reducing the volumes and the potential for erosion of creeks is 
in the vineyard operators' favor. Remember that incision of the creek from increased 
flows can create failures in the banks of ephemeral streams and damage the vineyard.   

 
 Plans for the system should address whether the soil types on the site are subject to 

piping.  Piping is the movement of water through porous soil types and along the edges 
of underground pipes.  The water increases erosion and blowouts of the drainage 
system. Some types of soils are more inclined to undergo piping than others. 
Compaction of backfill and use of frequent cutoff collars reduce the effects of piping 

 
 Plans should address inlet clogging with installation of screens, grates or other 

measures.  
 

 Design the outlets of the system to result in no erosion in the swales, streams or creeks.  
The drainage system should spread the flows out into several pipes rather than 
concentrating all the drainage into a small number of pipes and outlets.  All outlets 
should have energy dissipaters. 

 
 The system should address more than just the drainage produced by the vineyard.  The 

larger upslope areas and the storm flows entering the site need to be included.  . 
 

 Winter cover crops are needed in conjunction with drainage improvements to reduce 
surface flows and soil erosion. 

 
 All designs and plans need adequate detail to install the drainage system and other 

features very precisely.  Detailed specifications can avoid problems in construction.  
These plans will also guide annual maintenance and management for outlets, inlets, and 
other features detailed in Element III. 
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12. LAND TREATMENT  (see page 49 for background) 
 
Only fill out this section if major grading is part of the replant project.  Many replant sites will 
not require this section. 
 

 Indicate the type of land treatment to be used for each replant area. 
 

 Each area to be graded or re-contoured should be sized so that all soil grading is 
completed, drainage, irrigation and other improvements are installed and cover crops 
are seeded and irrigated to produce a dense ground cover October 15.  This may 
require separating a large vineyard area into phases.  For sites in municipal water supply 
watersheds, all winterization should be in place by September 15. 

 
 The last pass or set of passes by the grading equipment must be a cross-sloped pass to 

avoid creating any rills up and down the hillside and increasing erosion problems. 
 

 If the project cannot be completed and a dense cover crop established by October 15(or 
September 15th for sites in Napa County municipal water supply watersheds) don’t start 
the project until next spring.  

 
 All emergency erosion control and a winter inspection program by the farmer should be 

in place by October 15 (or September 15 for sites in municipal water supply 
watersheds). 

 
 
13. VINEYARD ROADS  (see page 50 for background) 
 

 The replant design should avoid locating vineyard roads too close to stream channels. 
Floodwaters may create a waterway out of the field road and severely erode it.  Field 
roads adjacent to swales can concentrate runoff, cause erosion in the swale and 
undercut the vineyard.  The main roads should be located through the middle of the 
vineyard with turnarounds along the edge of the vineyard/creek corridor or swale.  All 
turnarounds and field roads adjacent to creek corridors and swales should be winterized 
and managed as vegetated filter strips.  

 
 Minimize creek crossings.  Construct those crossings necessary for the site at right 

angles to the creek channel.  Construct them to create the least disturbance to the 
natural form of the channel.  One of the best ways to plan the vineyard road system is to 
cross above or below swale areas.  
 
Plan to have one, or at most two, seasonal crossings or bridges for larger creeks.  
Seasonal at-grade crossings can be the least impacting if the banks of the channel allow 
this design, and the use of the crossing will not disturb in-stream uses of the creek by 
the fish.  Bridges are also a preferred design if they can be constructed without 
constricting or filling the creek channel.  Culverted crossings, concrete fords and other 
types of crossings should be carefully evaluated with Fish and Game due to the 
problems that can arise.  

 
 Indicate the locations and features of vineyard roads on the Farm Conservation Plan 

map and aerial. 
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14. VEGETATION REMOVAL  (see page 51 for background) 
 
Only include this section if the project involves removal of vegetation other than grapevines 
in the vineyard.  Many replant sites will not require this section. 
 

 Remove only the minimum of vegetation for the vineyard replant.  Do not overclear the 
area, as it will require replanting to stop soil erosion.  Minimize the road width around the 
outside perimeter to allow for vegetation retention. 

 
 Do not clear creeks or drainageways of any type – year round, intermittent, or 

ephemeral, as this can cause severe erosion, sedimentation and directly impact fish 
habitat. 

 
 If you have a vernal pool or wetland on your site you will need to apply for a permit to 

develop the area. If you have habitat that could support a listed species (see Tables IID 
and IIE), the Fish Friendly Farming workshop will assist in the delineation of the vineyard 
footprint and permit and mitigation needs. 

 
 If you plan to remove forest you may need a permit from the California Department of 

Forestry.   
 

 Replanting offers an opportunity to enhance wildlife migration corridors.  Deer, for 
example, move from canyon bottom to the ridgetop and from the very upper areas of a 
creek watershed to its outlet.  Evaluate how an animal can cross through the site with 
the vineyard fencing and incorporate vegetated migration corridors in the design.  Well-
vegetated creek corridors without cross fencing, or an adequate area of natural 
vegetation for the animals to easily go around the vineyard site should be included in the 
replant design.  Appendix 3 includes some considerations for wildlife friendly fencing. 

 
 
15. EROSION SITES  (see page 54 for background) 
 
Only include this section if you have ongoing erosion problems or erosion sites. Many 
replants will not need this section. 
 

 With assistance from NRCS, or a qualified engineer, certified professional in erosion and 
sediment control, or soil scientist, evaluate potential solutions for the erosion site(s) 
within the replant area.  Focus on sites with ongoing, recurring erosion problems and 
those that have undergone major blowouts.  Coordinate erosion site repair with the 
drainage system design.  The evaluation should review the entire drainage system on 
the site, the erosion problem and its cause. 

 
 If erosion sites are primarily streams and swales, be very careful to consider fish friendly 

restoration techniques.  Excessive use of rock to line swales and streams for erosion 
control can cause streamflow to increase in velocity.  High velocity stormflows damage 
creeks downstream of the rock lining.  Vegetative solutions for erosion are preferred, as 
they will not increase velocity of stormflows in downstream areas.  Severe erosion 
problems in streams may require both vegetative and structural components.  
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 Consider the entire drainage system when fixing erosion problems.  Don't fix one piece 
only to create a bigger problem downstream.  As a rule, repairs should stop the cause of 
the problem, not just repair the symptoms or translate the problem downstream.  

 
 
16. WATER SOURCES/CONSERVATION  (see page 59 for background information) 
 

 Take photographs of all the components of your water supply system:  reservoirs, 
pumps and diversions.  In Elements II and III, the location and operation of all water 
sources, storage sites, wells and diversions are outlined. 

 
 Review the water rights section of Element 3 and fill in the template with any changes 

made as part of the replanting program. 
 

 On the Farm Conservation Plan template, describe the features of the water supply 
system including: 

 
 The amount of water needed per acre will likely increase if replanting involves 

increasing the number of vines per acre.  Describe sources of additional irrigation 
water. 

 
 

 Review the layout of the irrigation system, the vines per acre and the size of the 
vineyard blocks.  If you are a riparian water diverter in particular, it is advisable that 
the vineyard blocks be no larger than 5 acres, with 1,000 vines per acre, to allow for 
a lower volume of water to be taken from the creek at one time.  The goal is to have 
more, smaller, blocks rather than a fewer, larger, blocks so that the volume of water 
diverted can be reduced and the time frame for irrigation over the site can be 
extended. 

 
 Consider how to change irrigation lines by using pressure reducers or inline 

regulators to create smaller irrigation blocks. 
 

 Replace higher volume emitters with lower volume emitters for more precise water 
control. 

 
 Evaluate changing frost control methods from conventional sprinklers to low flow 

sprinklers, misters or wind machines, if practical at the vineyard location. 
 

 Element III includes an evaluation of current water sources.  Complete this section if 
developing new water sources or increasing diversions as part of the replant project.  
Also review Appendix 4 for more information. 
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16. TIMING OF VINEYARD INSTALLATION  (see page 66 for background information) 
 

 All land clearing, grading, drainage system installation and construction activities 
including the installation of temporary and permanent erosion control for the site must be 
completed between April 15 (or the end of the rainy season if later) and October 15.  The 
project development plan should include the installation of soil protection and erosion 
control practices within this time frame.  If the site is located in one of the municipal 
water supply watersheds, all work should be completed by September 1 and erosion 
control measures in places by September 15.   

 
 Seeding of a temporary cover crop should occur in September.  For steep slopes and 

highly erosive soils, straw mulch should also be applied and irrigation used (bring in 
water on a one-time basis if needed) to promote vigorous growth prior to the rains.  If 
cover crop seeds are planted earlier than September and birds may eat them, seed can 
be drilled and covered with straw mulch.  For terraces make sure all parts of the site are 
covered with erosion control including cover crops, erosion blanket and other materials. 

 
 The first winter season of the replant project allows the grower to watch site drainage, 

soil movement and install emergency erosion control as needed.  These observations 
allow the grower to improve on the site design if needed. 

 
 
17. LAND TREATMENT  (see page 67 for background information) 
 
Use these BMPs if the replant site involves re-contouring, deep ripping or significant grading 
and ground disturbance. 
 

 Phase the project such that all earthwork and installation of all drainage improvements 
are completed prior to the end of September to ensure that cover crops, filter strips and 
other erosion protection practices are completely installed before the rains begin.  If the 
site is located in one of the municipal water supply watersheds, all work should be 
completed by September 1 and erosion control measures in places by September 15.   

 
 Make sure that final grade and equipment passage leaves cross-sloped soil contours.  If 

equipment leaves up and down slope trenches, erosion is almost a certainly with 
expensive re-grading and potential siltation for creek areas and regulatory fines. 

 
 Cover crops should be seeded at higher densities and applied with fertilizers and mulch 

and irrigated to assure the maximum coverage possible by October 15 or September 
15th. 

  
 Sites that undergo extensive soil disturbance should be carefully monitored over the 

rainy season with immediate attention to any small erosion problem and installation of 
temporary control practices before the problems become large. 

 
 
18. COVER CROPS FOLLOWING INSTALLAION (see page 68 for background 

information) 
 

 All replant sites with grading or significant ripping should be seeded with fast growing 
grasses no later than September 30 to promote development of a dense cover crop prior 
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to heavy winter rains.  Apply seed in cross slope direction to avoid creating rills up and 
down the slope.  Irrigate the site if possible and apply mulch and fertilizer as needed.  If 
the site is located in one of the municipal waters supply watersheds, all work should be 
completed by September 1 and erosion control measures in places by September 15. 

 
Temporary cover crops are typically annual grasses that grow rapidly and densely and 
have fibrous root systems.  Species often used are blando brome, cereal rye, barley and 
oats, which are established by seeding at 6 lbs. per acre and are adapted to many 
climatic conditions.  These species work effectively to protect soil by rapid germination 
after rains and developing a dense growth habit.  These species die back during 
summer and may require reseeding for the next winter.  Legumes, such as clovers, do 
not develop the extensive root systems of grasses and will not provide adequate soil 
protection. 
 

 Seed with fertilizer is more effective especially if the site has been terraced or graded.  
For the terraced site, it is important that cover crops protect all areas of the terrace both 
the flat and the sloped face between the benches.  Add mulch or erosion blanket to 
protect the face of the terrace and get a cover crop established.  Broadcasting seed at a 
higher rate with fertilizer also helps to establish cover.  Both the vineyard and road areas 
should be seeded. 

 
 
19. DESIGN DETAILS AND INSTALLATION: THE DRAINAGE SYSTEM 
 
The detailed BMPs for designing and installing various types of drainage systems such as 
diversion ditches underground pipes systems with inlets and outlets, flexible pipe drop, 
grassed waterway and terraces or benches are described starting on page 69 
 

 The drainage system in the replant site should include the BMPs starting on page 69. 
 
 
21. EMERGENCY EROSION CONTROL MEASURES 
 
All replant and expansion sites can have an erosion problem that requires immediate 
attention.  The details for use of emergency erosion control measures such as mulching, 
jute netting and erosion control blankets, silt fences, strawbale and straw wattle sediment 
barriers and road waterbars are outlined starting on page 78. 
 

 Emergency erosion control materials should be readily available on-site with crews 
trained in their proper use.  For the first several winters the site manager should inspect 
the replant/expansion site after every rainstorm and install emergency erosion control as 
necessary without delay. 

 
 
22.  ADDITIONAL EROSION CONTROL  (see page 84 for background information) 
 
Filter strip - A strip of dense grass or other vegetation between the vineyard site and 
waterway serves as an additional protection against siltation in streams.  Surface flows carry 
soil through the filter strip before reaching the waterway.  The dense grass slows the water 
and catches the sediment providing another protective measure.  The filter strip should 
include these features: 
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 Filter strips should be planted along the waterways adjacent to the vineyard.  These 

areas are typically the downslope edges of vineyards.  Filter strips may also be used 
across the vineyard slope between blocks of vines as an additional practice to reduce 
sediment movement though sheet flow. 

 
 The size of the filter strip varies according to the slope of the area draining to the strip.  

For slopes of less than 1%, the strip should be at least 10 ft. in width and increase 
proportionate with the increase in slope up to 25 feet in width for slopes of 30%.  The 25-
foot setback area between the vineyard turnaround or roads and the creek edge should 
be managed as a filter strip. 

 
 Plant the filter strip in September to allow for adequate vegetative cover to develop.  

Plant density should be a minimum of 60% and may consist of annual grasses.  Native 
bunchgrasses can be used if the filter strip will not be tilled.  Fertilization and irrigation 
may be needed. 

 
 Do not till the filter strip area until after April 30 to provide the greatest degree of 

protection.  If frost is a concern and the strip is near to vines it can be mowed. 
 

 Depending on the site the filter strip area may be further enhanced as a permanently 
vegetated buffer.  Native species should be used and chosen carefully to promote 
beneficial insects or block the movement of pest insects.  Additional amenities such as 
bat boxes, raptor and owl roosts may increase wildlife values and take advantage of the 
benefits of these animals for control of insects and rodents.   

 
 Sediment basin – Sediment basins may collect larger particle sizes such as sand and 

can be partially effective in collecting some fine sediment.  They need to be maintained 
at least annually.  The basin must be sized for the site to hold the maximum amount of 
sediment expected over one winter.  Cleaning out the basin is not always possible in a 
wet winter.  The basin must also accommodate the runoff from a 10-year 24-hr 
frequency rainfall event without overtopping.  The basin is created by constructing an 
embankment, basin emergency spillway and a release structure, such as a perforated 
pipe riser.  Sediment basins may be located at the bottom of the vineyard slope where 
drainage enters a swale or waterway. These basins should be designed by a civil 
engineer on a site-specific basis and installed using proper construction and compaction 
for the berm and correct sizing and construction for release structures and spillways.  
The basin should not be located on a stream. 

 
IMPLEMENTATION TIMELINE 
 
The implementation timeline sets out a schedule for the actions identified in the Farm 
Conservation Plan.  The timeline covers a ten-year period and allows for the costs of repair 
and restoration work to be spread out over this period.  The timeline section of the Farm 
Conservation Plan should also identify the projects that the farmer intends to apply for cost 
share or grant funds. 
 
For Element IV the timeline for the phases of the replant, design and installation should be 
outlined as well as the repair and revegetation of ephemeral creeks, water rights 
applications, erosion sites or other sites on the property and the completion of any 
revegetation enhancement or habitat creation or mitigation projects. 
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