Appendix |

Approaches to Impact Avoidance, Minimization, and
Mitigation through the Application of County Conservation
Programs and BMPs

Introduction/Purpose

The purpose of this Appendix is to support the telatyy and Water Quality Section (4.11) of
the Napa General Plan Update EIR by providing gredétail on current Napa County
procedures, ordinances and regulations, and hoywitbek together to avoid impacts and
provide mitigation to reduce identified impacts. fdapecifically this Appendix discusses
impact avoidance, reduction, and mitigation throtlghapplication of existing Napa County
protective ordinances, as well as, how Beneficiahigement Practices specific to vineyard
development and operation reduce hydrologic anémeptality impacts. To present this
information, this Appendix is organized into thyg@mary sections:

Section 1 presents existing Napa County protecirdenances and Conservation Regulations.
Details are provided on what these ordinances egaations are and how they avoid impacts
and protect natural resources such as soil, fistiands, or streams.

Section 2 of this Appendix presents Beneficial Mgeraent Practices (BMPs) that are suitable
and appropriate to use as impact avoidance andatidn measures as related to impacts
described in the EIR document. Details are praVidedescribe the BMP and also the
mitigation benefit that the BMP provides.

Section 3 of this Appendix presents current andidented vineyard environmental impact
studies. In presenting these case studies, Blakully integrates and demonstrates how the
protective ordinances and Conservation Regulatiessribed in Block 1 and the BMPs
described in Block 2 have actually been used irptAening and management of recent vineyard
projects in Napa County. While the scale of analys/olved in a countywide EIR as needed

for the General Plan Update is broader in exteam #my of these individual projects; such
individual project case studies are excellent smagss(or ‘building blocks’) for the type of
projects that would occur through the implementaperiod of the General Plan Update.

Much of the focus of these ordinances, regulatiBhdPs, and case-studies is centered on ways
to avoid, reduce, and minimize erosive impacts fromeyard development which can lead to
increased sediment erosion, transport and deposdidownstream waters (such as the Napa
River). The goal of this appendix is to demonstthat the successful application of such
measures has been clearly documented and demeddtraally in Napa County.



In discussing erosion and sediment control it$® &anportant to reference the parallel regulatory
process of the Napa River Watershed Sediment TMiaLis currently underway. This process
is described in the Hydrology and Water Qualitytec(4.11) of the EIR and not further
discussed in this appendix. However, the appraadbhecribed in this appendix will similarly be
important in efforts to comply with the standards ferth in the TMDL.

1. Napa County Ordinances, Conservation Regulations, and
other Programs

1.1 Napa County Conservation Regulations (Chapter 18.108)

Napa County Code 18.108 includes conservation atigalks such as requirements for standard
erosion control measures, provisions for intermttta perennial streams, and requirements for
use of erosion hazard areas. This section of the atso defines streams and provides setbacks
for grading and land clearing for agricultural deyenent.

The general purpose of the Conservation Regulatgottsensure the continued long-term
viability of county agricultural resources by pratieg county lands from excessive soil loss (i.e.,
surface erosion, soil particle detachment and mevenwhich if unprotected could threaten
local water quality and quantity and lead ultimatel loss of economic productivity

(18.108.010) and possible decreased water qualitydeiving waters.

Napa County Code

The following pertains to stream setbacks and dresk riparian vegetation protection provisions
excerpted from Napa County Zoning Code, namely @lomservation Regulations, Chapter
18.108.

Section 18.108.100 — Erosion Hazard Areas; Vegetation Preservation and Management

Napa County Code 18.108.100 may require the foligva@onditions when granting a
discretionary permit for activities on slopes geedhan 5 percent:

» Existing vegetation shall be preserved to the marinextent feasible. Vegetation shall
not be removed if necessary for erosion contrg@reservation of habitat for threatened
or endangered species.

* An approved erosion control plan (ECPA) permit ading permit is required for the
grading associated with the removal of trees @& $tands measuring six inches in
diameter (dbh) or larger. Replacement of removetkpted trees located outside of the
approved project boundary may be required. Treée tavoided by project activities
shall be protected through fencing or other metlthagg construction.



Section 18.108.025 — General Provisions, Intermittent/Perennial Streams

This section of the County code establishes stiseztivacks for earthmoving activities and
grading for all new developments, including agtictdl and residential developments, and for
replanting of existing vineyards when replantingws outside of the existing vineyard footprint
and when the project would require a grading pepmisuant to the California Building Code.
Under Section 18.108.030 a stream means any dblbgving:

» A watercourse designated by a solid line or dashtlaree dots symbol on the largest
scale of the United States Geological Survey mapst necently published, or any
replacement to that symbol.

* Any watercourse which has a well-defined channéhaidepth greater than 4 feet
and banks steeper than 3:1 (horizontal to veriaak ratio) and contains hydrophilic
(i.e. water adapted) vegetation, riparian vegetatiowoody vegetation including tree
species.

* Those watercourses listed in Resolution No. 94+ibiacorporated herein by
reference.

Setbacks included in the Code range from 35 tofé&0and are dependent on the slope of the
terrain parallel to the top of bank of the streanth wider setbacks required on steeper slopes.
Where the outboard dripline of upper canopy vegwias located outside the setback required
by the slope steepness, the setback will extetigetoutboard dripline. Re-vegetation of portions
of the streamside setbacks may be required ag afpam erosion control plan.

Section 18.108.027 — Sensitive Domestic Water Supply Drainages

This section of the County code requires the maartee/preservation of 60% tree canopy cover
and 40% of shrubby and herbaceous cover presafitl®93 as part of land uses involving
ground disturbance in sensitive domestic water lsuainages.

Ground-disturbing activities in the County’s Dome&¥Vater Supply Drainages are only allowed
to take place during the dry season, between Apaitd September 1 of each year. Installation
of winterization measures may take place duringotimes of the year, but must be in place by
September 15 of any given year.

Napa County’s Domestic Water Supply Drainages ohelthe entire watershed areas associated
with the following reservoirs (not sure where thaseeages came from, revised acreages are
from most recent GIS drainage layer):

» Kimball Reservoir Drainage

* Rector Reservoir Drainage

* Milliken Reservoir Drainage

* Bell Canyon Reservoir Drainage

» Lake Hennessey Drainage including Friesen Lakes
* Lake Curry Drainage

» Lake Madigan Drainage



In these Sensitive Domestic Water Supply Drainagesentration of runoff will, wherever
feasible, be avoided. Those drainage facilities@utéblls that unavoidably must be installed are
required to be sized and designed to handle thaffrirom a one-hundred-year storm event
without failure or unintentional bypassing. If ajarct will increase delivery of sediment or other
pollutants from a drainage into a public water dygreservoir) by more than 1% on an
individual project basis or by more than 10% orumaulative basis, the project will not be
approved until a public hearing on the matter reenkheld and a use permit has been issued. A
geotechnical report specifying the depth and nattitbe soils and bedrock present and the
stability of the area potentially affected by thiejpct or project runoff is required for any prdjec
located in a Sensitive Domestic Water Supply Drgéna

Section 18.108.070 — Erosion Hazard Areas—Use Requirements

This section of the code stipulates that uses pamnvithin erosion hazard areas, those portions
of land having slopes over five percent (5%), ninisiude temporary and/or permanent erosion
control measures in conformance with the Countyasidthal Pollution Discharge Elimination
System (NPDES) General Permit on file with theestat., a suite of Best Management
Practices to eliminate, control and or minimizeiseght/soil particle detachment and transport).
The section further requires erosion control plapraval for agricultural earthmoving activity

on lands having slopes greater than 5%, and esliasligrading deadlines (i.e., a winter
shutdown period).

Additionally, this section, together with Chapt&:.108.100, limits the removal of vegetation in
erosion hazard areas to only that necessary torancdate the proposed project, sets conditions
for the preservation and/or replacement of treesaess of six inches in diameter, and requires
projects to have no adverse affect on sensitive, tareatened of endangered plants or animal or
their habitats as designated by state or fedesal@gs with jurisdiction, and mapped on the
County’s environmental sensitivity maps.

Section 18.108.075 — Requirements for Structural Erosion Control Measures

This section establishes erosion control requirgsfam structural developments (anything built
or constructed on, above, or below the surfacbetand), and requires the submission of
Evidence of Erosion Control Measures, and the pa@tion of such measures in all applicable
building, grading, septic, or other required planglot plans submitted for County approval.
This section of the County Code is carried outuigtothe NPDES program administered
through the Napa County Department of Public Works.

Section 18.108.135 — Oversight and Operation Requirements

Maintenance and monitoring is a requirement ofenmgion control plan and is the ultimate

responsibility of the property owner. Section 18135 requires that maintenance and

monitoring be implemented for any erosion conttehpand includes the following components:
* Implementation of the ECP measures must be ovetsetre preparer of the ECP.

* The property owner must provide weekly inspectiohthe control measures between



October 1st and April 1st of each year, as wetlasng rainfall events, to assure the
measures are installed properly and are effeaticentrolling offsite sediment transport,
and to implement whatever actions are needed fo tkexn functioning properly.

* The property owner must implement a permanent,@nggself-monitoring program of
the groundcover conditions and erosion controlitg@mperations. The groundcover
monitoring shall conform to the NRCS standardsdfetermining rangeland conditions.

* The property owner must submit to the County anusahiErosion Control Plan
Operation Status Report that specifies the growetcoonditions and how the erosion
control measures are operating. The report shatligpthe proposed management and
cultural measures to be used the following yeaetorn or maintain the ground cover in
optimal condition and any other remedial actionsessary to restore the disturbed areas
in such a manner to minimize erosion and resuftadimentation.

Specific actions are required under Napa CountyeCd@i108.135 in the event of existing or
pending erosion control measure failures. Theserainclude:

» Issuance of natification to the County;

* Implementation of temporary measures to stabilheesituation;

* Modification of the temporary measures, if necegsaithin 24-hours of receipt of
County comment on the adequacy of temporary mesisure

* Submit an engineered plan for measures needednwapently correct the problem
within 96 hours of the discovery;

» Submit a plan for clean-up of the damage done aiiithengineer’s estimate of the cost of
cleanup;

e Submit, if necessary, a modified plan and costreste for the problem within 48 hours
of receipt of County comments on the adequacyepthn;

» Pay the County the cost of review within 48 hourseguest;

* Post a security in the amount of 100 percent ofdlted cost to correct the problem and
cleanup the damage;

* Insure the final correction and cleanup plans em@emented within 96 hours of its
approval.

Finally, to assure the erosion control measuresdeguately in place, the County may perform
annual inspections of the project site, after tret major storm event of each winter and until
the project has been completed and stable for ffeaes. During these inspections, County staff
may require that remedial actions be implementedre/hon-functioning or ineffective
measures are identified. Additionally, once thggubhas been deemed complete, random site
inspections by County staff may also occur withghme consequences.



1.2 Reviewing Departments and Agencies

TheConservation and Division of the Napa County Conservation, Development dadrfthg
Department (CDPD) is charged with administratiomhef Conservation Regulations. The agency
checks Plans for completeness and, when satisfegdhh application has all the required
elements of a complete Plan, collects the Plankcfesxs from the applicant and refers the Plan
to one of its consultants, or the Napa County ResoGonservation District (RCD), for

technical review.

« Agricultural Projects

The Conservation Division of CDPD is charged wekiiewing agricultural erosion
control plans (ECPAS) for their compliance with bggble sections of the Conservation
Regulations. The RCD reviews all ECPAs and sorpkangs for their technical
adequacy to control erosion and runoff.

RCD'’s role in the implementation of the ConservatiRegulations is limited to that of technical
review of the proposed erosion control plans, aaslrio regulatory authority. Plans are reviewed
by a Plan Review Committee that considers the eppis' proposals, staff reports and
recommendations before arriving at a decisionrtd & plan technically adequate for erosion
control. The Committee's findings represent thecwafif position of the District, but the applicant
has the right to appeal that position to the fllllRBoard of Directors. A final administrative
appeal may be made to the Napa County Board ofr@ispes.

In April of 1994, the Board of Supervisors passe@amendment to the Ordinance, which
specified that RCD staff may recommend field maaifions to approved Erosion Control Plans,
with CDPD staff providing actual approval of figltbdifications. Field modifications are minor
modifications to an approved Plan which do notease the amount of erosion predicted from a
project, and do not alter the erosion control stygtof the approved Plan. Any proposed changes
to an approved Plan which either increase its enogotential, or alter the strategy by which
erosion control is achieved, must be approved byafta formal Plan Revision, requiring a
separate submittal with an additional filing feegtie County, and a separate consideration by an
RCD Review Committee. Given adequate mitigatingsuess, these major changes might be
approved, but not as field modifications.

1.3 Voluntary Vineyard Certification Programs

Fish Friendly Farming® for the Napa Valley

The Fish Friendly Farming (FFF) program is a vaduptcertification program for grape growers
who implement land management practices that restiod sustain aquatic habitat and improve

water quality. The goals and objectives of the paoginclude:

* Ensure compliance with all local, state and federaironmental regulations
* Implement Beneficial Management Practices (BMPsl) @momote sustainable agriculture



and ecosystems
* Improve water quality and aquatic habitat
* Implement restoration and soil erosion control ctg
* Expand community awareness of responsible managegretices by grape growers.

Development of the FFF program for the Napa watatshas initiated by Napa Valley's
agricultural community and involved an 18-monthi@obrative effort between local grape
growers and representatives from government ageacie environmental organizations. The
result of this effort was the creation of a workkad Beneficial Management Practices (BMPs)
with a farm plan template. The workbook and accamyay workshops are the centerpiece of
the program and assist landowners in evaluatingraldieatures on their farms, assessing current
management practices, and implementing improvectipes.

A final step of the FFF program is the certificatiof the farm conservation plan by the National
Marine Fisheries Service, Department of Fish anch&aand the Regional Water Quality
Control Board. The grower, in conjunction with gh@gram technical director, presents the farm
plan to the certification team. The certificati@ain visits the farm and discusses the site and
farm plan implementation timeline with the growach farm plan is certified based on
completeness and accuracy in describing the ressamd current practices of the farm, the
needed BMPs, and the implementation timeline. Aftiication visits are set up in cooperation
with the landowners and at no time does anyone bpgaed authorized access to private land.
Once certified, the grower receives a letter fr@auoheof the certifying agencies that recognizes
the grower’'s commitment to improve water qualityl drabitat values. The grower can display
the FFF logo and advertise their certificationasting rooms and other venues in conjunction
with the FFF marketing program (www.fishfriendlyfi@ng.org).

The program is operated by a non-profit organizatidhe California Land Stewardship Institute,
whose mission is to help public and private landensnmplement land management practices
and ecological restoration projects for the lomgrtéenefit of the environment. The Fish
Friendly Farming program began in the Russian Riagershed in 1997 and started in the Napa
river watershed in 2000. The local partner in Nelie Napa County Resource Conservation
District. Currently, approximately 18,000 acre<l(irling 9,000 vineyard acres) are participating
in the program in Napa County.

2. Recommended Beneficial Management Practices

This section describes Vineyard Beneficial ManagarReactices. These are common practices
that are commonly applied to vineyard developmentrfinimizing impacts to the environment
during land preparation, operation and maintenaviceayard BMPs are implemented to provide
erosion control and seek to ensure no degradatisail or water quality. Vineyard BMPs also
are used to minimize both impacts to flora and &and cumulative impacts within the
watershed, including downstream of the vineyarel $fetermining which BMPs are applicable
varies from site to site. Several BMPs are commaskd in concert with each other to

minimize soil loss, erosion, and water quality iisa The impact analysis utilized the
Universal Soil Loss equation to predict changesoihloss and erosion from potential vineyard
conversation scenarios. Factors such as slopehlesigpe gradient, cover crop management and



erosion control procedures factor into the equatibhe BMPs described below seek to
minimize changes to these factors such that ssdl i® minimized and in some cases potential
improved from exiting conditions. It importantnote that these Vineyard BMPs are in use
throughout grape growing areas of California antesent a high standard of operation and
management. The hydraulic modeling for the Gerfélaat was conducted on a broad scale and
thus is limited in the extent of which these sftedfic practices can be modeled on a macro
scale.

Table A-I.1 lists the BMPs applied in Napa Counfglfle 4.11-2 from the DEIR).Section 2
provides a brief description of each of the BMB#&lil in the table, including the mitigation
benefit. These descriptions use information fromlapa County Resource Conservation
District, the Southern Sonoma County Resource QGuasen District Vineyard Beneficial
Management Practices manual, and the Fish Fridratining Environmental Certification
Program for Napa County.

The Napa County Vineyard BMPs and their intendetebts have been separated into six main
categories: site preparation, cover crop, slope&pton, runoff control, sediment retention, and
roadways.



TABLE A-1.1 (TABLE 4.11-2 IN THE DEIR)
BENEFICIAL MANAGEMENT PRACTICES APPLIED IN NAPA COUNTY*

SITE SLOPE SEDIMENT &
PREPARATION COVER CROP PROTECTION RUNOFF CONTROL NUTRIENT ROADWAYS
RETENTION
CShiseling i, Fast Growing Straw Mulch Backsloped Terraces and Avenues Straw Mulch Waterbars
ubsoiling Grasses
Land Reclamation Temporary (Tilled The Legumes Jute Netting Cross-slope Diversions Straw Wattles Roadside Ditches

Following Spring)

Fertilizer and Soil

Synthetic Erosion

Amendmen_ts, per Control Blankets Drop Inlets Straw Bale Dikes Ditch Turnouts
analysis
Facs;trgsr;\;\gng Mulch Underground QOutlets (storm drains) Silt Fences Crushed Rock Mulch
Tilled Legumes Grassed Waterways Sediment Basins
Annually
Fertilizer and Soil
Permanent Amendments, per Armored Ditches Outsloped Benches
analysis
Annuals_ (self- Waterbars and Rolling Dips Gravel Filters
seeding)
Non-Tilled

Perennials, native
and non-native

Rock Slope
Protection

Vegetated Buffer Strips

Level Spreaders
(earth, rock, or

pipe)

Energy
Dissipators

Nutrient Management
Planning

Integrated Pest
Management

Attenuation Basins

Stream Setbacks

Underground Pipe with Drop Inlets

Flexible Pipe Drop

Diversion Ditch

Perforated Pipes

*Napa County Resource Conservation District and Napa County Fish Friendly Farming Program




2.1.1 Site Preparation BMPs

Chiseling & Subsoiling

Chiseling and subsoiling is the loosening of thiéwih a minimum of mixing to break up
restrictive layers below normal plow depth thatiltrwater movement or root development.
The purpose of chiseling and subsoiling is to impravater and root penetration and aeration.

Mitigation Benefit: I ncreases soil infiltration to reduce runoff and sediment and
nutrient transport.

L and Reclamation

Land reclamation is treatment of inplace matetialeduce downslope movement. The slope
stability treatment can be via slope reductionygasing internal strength, or external restraints.
Slope reduction can be accomplished by gradingshaging to eliminate critical slopes within
the slide area. Increasing internal strength caadbéeved by reducing moisture content of the
slide material, removing or replacing the slide enal, incorporating an admixture to the slide
material, or compacting it to decrease the tendémslide. External restraints include buttresses,
bulkhead retaining walls, piling, tieback anchansg gabions. Slide repairs should not be
attempted without geotechnical or other appropriatefessional consultation.

Mitigation Benefit: Stabilizes slopesto reduce sediment loss.

2.12 Cover Crop BMPs

Cover crops are either temporary or permanent. Deanp cover crops are used to quickly
establish a ground cover soon after constructiahtgpically do not re-seed themselves.
Permanent cover crops can re-seed to provide pemhanotection to topsoil layers from wind
and soil erosion.

Temporary cover crops are seeded after land preparareating a dense cover of plants to
directly protect soil layers from rain-strike ermsiand surface flows, to hold the soil with dense
fibrous roots, and to improve infiltration. Cowv@ops can be grasses alone or a combination of
grasses, legumes, and natural vegetation. Cosps&hould be seeded in September to provide
protection from winter rain. Temporary cover cr@ps tilled the spring following construction.

Permanent cover crops continue to protect topsmhfwater erosion by dissipating the energy

of falling raindrops, reducing velocity and quayntif runoff, and trapping sediment, in addition

to protecting against wind erosion. Properly cihosed managed permanent cover can even
produce a net increase in topsoil annually by ahgvthe formation of topsoil from underlying
subsoil and decomposing organic matter to exceiktbse through erosion and mineral uptake

by plants. Plant species vary according to spesife needs. Permanent cover crops such as fast
growing grasses and legumes should be tilled alyp@anual and perennial cover crops can be
maintained on a no-tilled basis. Grasses, deperatirtge type, provide short-term soll



stabilization for disturbed areas during projeatstouction and can serve as long-term
permanent soil stabilization for disturbed are8sed mixes should provide both overstory (e.qg.,
oats and barley) and understory (e.g., clover dado brome) protection. Legumes such as
clovers, medics, and vetch (RCD) provide soil g, and are capable of rapid and vigorous
establishment. However, legumes do not normalbyvgwell in cold weather (i.e. until late
winter or early spring, and are generally not biedeupon for early season erosion protection).

Cover crops were the only BMP simulated in the nhaded for the EIR analysis of sediment
erosion (soil loss) that can be directly linkedite model outputs concerning soil loss/erosion in
regards to future vineyard conversioifie model shows how varying cover crop effectivenes
can mitigate potential soil loss impacts of vinelydevelopment. The soil erosion calculation is
based on the Universal Soil Loss Equation (USDA41®DHI, 2006). The equation calculates
the soil erosion based on the rainfall erosivittda, the soil erodibility factor, the slope length
factor, the slope gradient factor, the crop managerfactor, and the erosion-control factor.

The cover crop parameter (“C factor”) was the grdyameter in the soil loss equation assumed
to change with proposed vineyard development. Tlec@r represents the ratio of soil loss
under a given crop to soil loss produced from hgwia crop (e.g., bare soil).

Three different cover crop levels were appliedngppsed project scenarios. Table A-1.2 shows
the different levels of cover crop and their imptions for BMP effectiveness.

TABLE A-1.2 COVER CROP C-FACTORS APPLIED TO EIR SEDIMENT EROSION ANALYSIS

Napa County Cover Crop C-Factor

0.2 0.088 0.046
Cover Crop
Percent Cover 40% 60% 70%
e . . Existing/average cover crop Excellent cover crop
Mitigation Description No BMPs applied conditions established and maintained

The sediment erosion model was run under the trapgng C Factor values (DHI, 2006). To
examine the quantitative mitigation benefits of @oerop BMP application, sediment yield
results for all scenarios were averaged by evanatiea. Table A-1.3 shows how application of
a cover crop can reduce sediment yield® table shows that increasing the percent cover of

the cover crop (i.e. decreasing the C Factor) reduces the predicted sediment yield. The greatest
reductions in sediment yield occur in the Vallegdtland West Hills evaluation areas; the least
reductions occur in Berryessa and Suisun evaluatieas.




TABLE A-1.3 CHANGES IN SEDIMENT YIELD PREDICTED BY THE MODEL DUE TO C FACTOR ADJUSTMENT

Reduction in Total Sediment Yield (% Change)
Evaluation Area from 0.2 C-Factor, Averaged by Evaluation Area
C Factor 0.088 C Factor 0.046
Valley Floor 33 46
West Hills 23 32
East Hills 13 18
Carneros 38 52
MST 24 33
American Canyon 11 16
Berryessa 3 4
Suisun 6 8

It is important to note that Table A-1.3 only sunmmas the changes in sediment yield as regards
to C Factor adjustment. This discussion does neirgit to compare modeling scenarios or
discuss acceptable or unacceptable total changesliment yield under projected future
conditions. This independent analysis seeks totgatwnely describe the potential mitigation
benefits of cover crop BMP application, within fimaits of the existing Napa County watershed
model.

Mitigation Benefit: Provides soil stabilization to reduce sediment yield, reduce
runoff velocities, and promotesrainfall infiltration.

Straw Mulch

Straw mulch protects the soil surface from the ichd raindrops, preventing soil particles from
becoming dislodged. Straw mulch is typically usederosion control on disturbed areas until
soils can be prepared for permanent vegetatiorcangbrovide protection if cover crops cannot
be seeded and established prior to winter raimawSnulch is also used in combination with
temporary and/or permanent seeding strategieshanee plant establishment. In some soil
types, straw mulch can reduce susceptibility toecavop seedling death from “frost heave.”
Straw mulch consists of a uniform layer of straerived from wheat, rice, or barley, spread
over the surface of the soil and, sometimes puncheadth a studded roller or straw “crimper”,
or anchored with a tackifier stabilizing emulsion.



Mitigation Benefit: Provides short-term soil stabilization to reduce sediment loss,
pending establishment of the cover crop.

2.1.3 Slope Protection BMPs

Jute Netting

Jute netting can be used as a biodegradable erosidrol mat used in conjunction with seeding
as well as to hold straw mulch in place. Jutenstaral fiber made into a yarn that is loosely
woven into a biodegradable mesh. It is designdzktased in conjunction with vegetation and
has longevity of approximately one year. The matesi supplied in rolled strips, which are
typically secured to the soil with U-shaped staplestakes in accordance with manufacturers’
recommendations.

Mitigation Benefit: Stabilizes slopesto reduce sediment loss, pending
establishment of vegetative cover, reduces sheet flow velocities,
minimizes gullying and promotesrapid revegetation of slopes

Synthetic Erosion Control Blankets

Non-biodegradable erosion control blankets are tseelduce erosion from rainfall impact, hold
soil in place, and absorb and hold moisture neastil surface. Additionally, matting may be
used to stabilize soils until vegetation is est&i#dd. They include plastic netting, syntheticifibe
with netting, and bonded synthetic fibers. Theytgpically composed of polypropylene,
polyethylene, nylon or other synthetic fibers. éme cases, a combination of biodegradable,
photodegradable, and synthetic fibers is used mgtoact erosion control blankets.

Mitigation Benefit: Provide long-term slope and drainage channel stabilization to
reduce sediment loss.

Mulch

Hydraulic mulch consists of applying a mixture bfesdded wood fiber or a hydraulic matrix,
and a stabilizing emulsion or tackifier with hydraslching equipment, which temporarily
protects exposed soil from erosion by raindrop ichjpa wind. Hydraulic mulch is suitable for
soil disturbed areas requiring temporary protectionl permanent stabilization is established,
and disturbed areas that will be re-disturbed by an extended period of inactivity.

Mitigation Benefit: Provides short-term soil stabilization through reduction of

rainfall impact, moistureretention and promotesrevegetation
to reduce sediment loss.

2.1.4 Runoff Control BMPs



In-sloped, or Back-sloped, Terracesand Avenues

Terraces are embankments or combinations of cufiléeatl benches, constructed across a slope
at a suitable spacing to control erosion by dinmgrsurface runoff instead of permitting it to flow
uninterrupted downslope. Graded benches gendrallg a reverse slope of 1 foot or more and a
minimum width of 8 feet. Terrace faces shouldlm®steeper than 1.5 horizontal to 1 vertical.
(Out-sloped terraces do not divert runoff, but slowoff rate and reduce sediment delivery by
facilitating deposition where runoff slows, whewssing the flat area of the terrace.)

Mitigation Benefit: Reduce overland flow velocities, overall slope gradients and
sediment yield to receiving waters.

Cross-slope Diversions

Cross-slope diversions are channels constructegserslope with a supporting ridge on the
lower side. Diversions are used to intercept riianél carry it at a non-erosive velocity to a
stable, protected site, preventing surface waten fentering vineyards and causing erosion
damage. Diversions are typically laid out at 2-§€dients, roughly perpendicular to up- and
down-slope vineyard rows.

Mitigation Benefit: Divert surface flow to reduce excessive runoff to vineyard
areas, reduces flow velocities and runoff travel times and
reduces sediment delivery to drainage receiving waters.

Energy Dissipaters
Energy dissipaters are placed at the end of a watesmitting apparatus, designed to reduce the
velocity, energy, and turbulence of discharged wate

Rock Slope Protection

Rock riprap is used at pipe outlets to minimizeghergy of the concentrated pipe flow
at the outfall before runoff is discharged intoai®ag waters. Rock riprap is typically
keyed in below the existing grade, to provide armarent foundation for the outfall.
Rock slope protection should not be installed @pe$ greater than 1.5H:1V.

Level Spreaders (T-Spreaders)

A level spreader is a device used to disperse ctrated runoff uniformly over the
ground surface as sheet flow. The purpose of tiaistigce is to convert concentrated,
potentially erosive flow to sheet flow and reledssiformly over a stabilized area or
filter strip. The resultant sheet flow enhancedytaht filtering and runoff infiltration and
reduces the potential for erosion. Level spreaderselatively low cost structures
designed to release small volumes of water safelyel spreaders can also be applied as
outlets for diversion structures. A typical levptesader consists of a long, slotted pipe or
rock sluice, laid out on contour from a T-sectiattached to the pipe outlet.

Another type of level spreader is an excavatedession constructed at “zero percent”
grade across a slope. The depression can be linled¢mshed rock and/or stabilized
with an appropriate grass mixture.



Attenuation Basins

Attenuation basins are facilities constructed thiotilling and/or excavation that provide
temporary storage of runoff during storm eventsitl€ structures from these basins are
designed to emulate pre-project flow levels. Ati@ion basins may be designed to also
provide sediment retention, thus providing bothrstwater quality and quantity

management.

Mitigation Benefit: Preventserosion at outlet points by reducing flow velocity,
energy and turbulence at pipe outlets before discharge to
receiving waters.

Drop Inlets

A drop inlet spillway is an overfall structure irhigh the water drops through a vertical riser
connected to a discharge conduit. Drop inletdygrieally connected to an underground pipe
network, which discharges runoff to controlled etg] such as detention/retention ponds or

energy dissipater.

Mitigation Benefit: Collect surface flow to reduce overland flow erosion and
sediment yield to drainagereceiving waters.

Grassed Waterways

Grassed waterways (also called “bioswales”) ararabbr constructed waterways, usually
broad, shallow, and covered with erosion-resiggaasses, to convey surface water downslope.
Grassed waterways are used in vineyards with gelujees (less than 12%) to convey
stormwater in areas of concentrated flow, suchwades. They are applied in areas with
seasonal short-term water flow and are generadigtpd with perennial deep-rooted grasses.
Grassed waterways slow overland flow velocitiesy) suspended sediment, filter out vineyard
chemicals, and increase soll infiltration.

Mitigation Benefit: Provide a natural, stabilized waterway that increases soil
infiltration to reduce runoff.

Armored Ditches

Armored ditches are natural or constructed wateswiagd with rock riprap or gravel to convey
surface water down high-gradient drainage waysdbapotentially erosive. The rock armoring
minimizes soil erosion and provides long-term waggr stabilization.

Mitigation Benefit: Provide a stabilized waterway that decreases potential channel
erosion and increases runoff infiltration.

Check Damg/Flexible Pipe Drop

Flexible pipe drops consist of a small sectionleXible plastic pipe set in a barrier made of
sacks of concrete. The stack of concrete sacksdanily ponds surface flows and directs the
flow into the pipe and to the next downhill stackdgipe. The practice creates a stair-step of
small impoundments through small swales and gullidgese impoundments slow runoff travel



time, reduce flow velocities, collect sediments] anoid gully erosion. This drainage practice
can be installed in small swales where the flovesralatively small.

Mitigation Benefit: Convey and control surface flow downslopeto reduce overland
flow erosion and sediment yield to drainage receiving waters.

Diversion Ditch

Diversion ditches are used across the top contoilecsite to intercept runoff and move it away
from the developed slope, thereby reducing theé smteount of water moving downslope. They
can also be used mid-slope between vineyard aiRasoff is diverted to an underground outlet
or other facility designed to accommodate the flmlime.

Mitigation Benefit: Collects and conveys surface flow to receiving watersreducing
channel erosion, overland flow and gullying.

Infiltration Trenches/Perforated Pipes
Perforated drainage pipe or rock-filled trenchesiastalled below the soil's surface to intercept
and redirect excessive surface or shallow sub-caiffaw.

Mitigation Benefit: Disper se surface flow across slopeto reduce overland flow
erosion to drainage receiving waters.

2.1.5 Sediment & Nutrient Retention BMPs

Sediment laden runoff is responsible for transpgrtiutrients, pesticides, and herbicides to
receiving drainages. Nutrients need to be absatredgh chemical bonding or vegetative
uptake. Most of the modern pesticides and herescliteak down quickly from ultraviolet
degradation, absorption, and/or hydrolysis. Thmeeesses take time so preventing or delaying
delivery of these elements to receiving waterseis tio minimizing their environmental impact.
The following BMPs can reduce the amount of sedintteat is delivered to drainages and can
provide areas and opportunities for the absorpifamutrients and the breakdown of pesticides
and herbicides. Thus, these BMPs can mitigate itspaaised by excessive sedimentation,
nutrient and pesticide/herbicides loading.

Straw Wattles

Straw wattles or fiber rolls are designed to slawaff on slopes. Straw wattles are porous,
allowing water to filter through fibers and trapgisediment. Straw wattles are long tubes
stuffed with straw, ranging from 6 to 12 inchegliameter. Wattles are installed on contour,
keyed and staked. They do not reduce slope lebgttslow and spread runoff, encourage
deposition and infiltration, and prevent rill fortraan

Mitigation Benefit: Reduce runoff and sediment delivery.
Straw Bale Dikes

A straw bale dike is a temporary sediment barmerstructed of straw bales, located downslope
of a disturbed area or around a storm drainage ifllee purpose is to prevent sediment



transport from disturbed areas by trapping sediraadtalso to prevent transported sediment
from being discharged to a specific point, such atrm drain inlet.

Mitigation Benefit: Reduce sediment delivery to drainage receiving waters.

Silt Fences

A silt fence is made of a pervious geotextile fifi@ric that has been stretched across and
attached to supporting posts and entrenched, omdoighe soil, and sometimes backed by a
plastic or wire mesh for support. The silt fencéades sediment-laden water, promoting
sedimentation behind the fence. Silt fence dikésraémporary velocity control and have the
advantage of being lightweight, portable, and oftarsable; the expected life of a sediment
fence is generally six months.

Mitigation Benefit: Reduce sediment delivery to drainagereceiving waters.

Sediment Basins

A sediment basin is a temporary basin formed byeiton or by constructing an embankment
so that sediment-laden runoff is temporarily detdinnder quiescent conditions, allowing
sediment to settle out before the runoff is disghdr

Mitigation Benefit: Typically provides some runoff peak attenuation and reduces
sediment delivery to drainagereceiving waters, providing the
opportunity for nutrient absor ption and breakdown.

Grave Filters

Gravel filter is washed and graded sand and greayglegate placed around a drain or well
screen to prevent the movement of fine materials fthe aquifer into the drain or well. The
coarse aggregate acts as a buffer, trapping fexticfes. Gravel filters are often used in
conjunction with straw bale dikes around a storairdimlet.

Mitigation Benefit: Reduce sediment delivery to drainage receiving waters.

Vegetated Buffer Strips

Buffer strips are vegetated areas, either exisimgeated, that slow water by overland flow
through vegetation and reduce erosion and runddicitees. They are often used to separate
roads, vineyards, development, or constructiors $iem sensitive receiving areas such as
streams, wetlands, and lakes. Buffer zones prasritieal wildlife habitat adjacent to streams
and wetlands, as well as assist in controllingiergsespecially on unstable steep slopes. A
seasonal vegetative buffer strip in agriculturalegrmay consist of a crop of close-growing
grasses, legumes, or small grains grown in a strigand, primarily for seasonal protection
against wind and water erosion during periods wirénary crops do not furnish adequate
cover. Seasonal buffer strips provide short-telamfocover and are generally grown in the
interval between main crops. Permanent buffepstrovide long-term plant cover for several
years and are managed as natural stands withlagitilPermanent buffer strips are typically
applied at vineyard peripheries, usually betweerviheyard block and any adjacent waterway.
Buffer strips also function as filters for chemgai surface runoff.



Riparian zones, the vegetated region adjacentearsts and wetlands, are thought to be effective
at intercepting and controlling nitrogen loads entgwater bodies. Buffer width may be
positively related to nitrogen removal effectivesmiéy influencing nitrogen retention through
plant sequestration or removal through microbialiiéication.

Jones & Stokes Associates conducted a literatwreweof buffer strip studies for their “Stream
Setback Technical Memo” (JSA, 2002). They found thdfer strips could effectively remove
sediments, nutrients and fecal coliform from sugfamoff, preventing delivery to downstream
waters. The literature review found that buffengwhere from 33 ft to 400 feet would
accomplish the required filtration. SpecificalljgetStream Setback technical memo states “the
bulk of the data suggests that buffers betweere80dnd 100 ft wide are generally appropriate
for filtration of sand and silt on moderate slogégher slopes and finer materials will increase
the necessary width of the buffer. All of the dstiggest that buffer width be tied to soil type ad
slope.” The memo also found that sediment filtratiaffers might have significant mitigation
benefits in low-order intermittent or ephemeraldweater streams because those streams
represented the major conduits of sediment deliteetile channel network.

A study conducted in Napa County examined the gifecess of three separate riparian buffer
zones in the removal of nitrogen from surface f([@anes, 2001). Surface water samples and
physical measurements were taken near the Mimnryvngside of the town of Napa, CA. The
samples showed a decrease in nitrogen concentfadionthe top of the buffer zone to the edge
of the nearby stream. Analysis of the data inditatstrong relationship between buffer width
and nitrogen removalhe study found that riparian buffer zones of Srmare were effective at
nitrogen removal (45%) from the vineyard surfaceofft.

A study by the EPA on riparian buffer width andogen removal effectiveness surveyed peer-
reviewed scientific literature containing data grarian buffers and nitrogen concentration in
streams and groundwater of riparian zones to ifjecgiusation and trends in the relationship
between buffer width and nitrogen removal capa@itgyer et al., 2006). The literature review
concluded:

- Riparian buffers are vegetated zones adjacentdarss and wetlands that represent a
best management practice (BMP) for controllingagen entering water bodies.

« Current research indicates that riparian bufferganfous vegetation types are effective at
reducing nitrogen levels in groundwater and streams

« Buffer width is only one factor controlling nitrogeemoval effectiveness.

- Subsurface removal of nitrogen in riparian bufiereften high, especially where
conditions promote microbal denitrification

- Riparian buffers are a single component of comgmslve watershed management plans,
which must also include point source and non-psanirce control of nitrogen.

Proper design, placement, and protection of buieescritical to buffer effectiveness. To
maintain maximum effectiveness, buffer integritpshl be protected against soil compaction,
loss of vegetation, and stream incision. Maintagrbaffers around stream headwaters will likely
be most effective at maintaining overall watersivader quality while restoring degraded
riparian zones, and stream channels may improvegeih removal capacity.

10



Mitigation Benefit: Reduce flow and sediment yield to drainage receiving waters,
provides a nutrient sink to absorb excessive nutrients, traps
pesticides and herbicides allowing time for decay and
absor ption.

Nutrient Management Planning
Nutrient management planning aims to optimize gfiefd and quality, minimize fertilizer input
costs and protect soil and water. The principletiote:

« applying fertilizer only to make up the differenoetween what nutrients exist on-site
and what is required to achieve the target yield, a
« ensuring that the added nutrient is available ¢octtop.

Good yield forecasting relies on understanding kops respond to fertilizer under different
conditions. First, the amount of nutrient to beealés established. Second, the appropriate type
of product has to be chosen. Third, nutrient addgishould be placed as close to the growing
plant as possible without damaging the crop. Tleatgr the distance between the plant and the
fertilizer, the greater the chance that it willlbst before it can be taken up. Effective placement
depends on the formulation of the fertilizer, thep; soil properties, moisture conditions and the
equipment used. From a water quality perspectestizers that cannot be reached by the roots
of a crop are at risk of being lost to surfacermugd water. Finally, the nutrients have to be
applied at the right time, as close as possibteadime that crops need the nutrient. Generally,
crops require the greatest amounts of nutrierttseatimes of fastest growth and seed production.
Some nutrients, if applied too early in the seasway be transported out of the root zone with
runoff or infiltrating water prior to the time okpk demand.

Mitigation Benefit: Reduces nutrient lossto receiving waters by balancing crop
requirementswith fertilizer application.

I ntegrated Pest Management (1PM)

Integrated Pest Management (IPM) refers to a sysfamanaging pests through a wide variety
of management practices and control measureshanaironmentally sound and economically
feasible. The main objective of this BPM is to usbere possible, farming practices that reduce
pesticide delivery to downstream waters in lieglmical controls. IPM seeks to keep the
population density of pest species below the lévati causes economic loss. It is also an
important step in blocking the development of pédé resistance.

IPM systems have three important components, whicdhde:
« Information collection: identification and monitog of pests and disease

« Threshold identification: action and economic thds
- Control measures: physical, cultural, biologicad @hemical controls
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Control measures should be a combination of phliysiaéiural, biological and chemical
controls, and include:

- Physical control measures include barriers, trapp, crops, tillage, fire, grazing,
mowing and adjusting planting location or timingdestroy or evade pests.

« Cultural control measures include farming practiegsd to reduce persistent pest
problems. These activities include using crop rotes, fertilizer practices, cultivation,
sanitation and seeding practices (e.g. seed quediy, timing. and depth) to decrease the
vulnerability of the crop to persistent pest proide

- Biological control measures refer to the use ofdfieral living organisms (predators,
parasites, insects, diseases) to regulate or ssgppsest organisms. Biological control can
be achieved either by encouraging natural pest esem@r by introducing and releasing
natural enemies.

- Chemical control measures involve the use of cotweal pesticides and other
chemicals for pest control. When chemicals are use@ttempt should be made to
ensure that the chemicals are:

o specific to the pest species being controlled aedefore non-toxic to beneficial
species;

o used at the lowest recommended label rate;

o alternated with other chemical modes of action @trol measures to help
prevent resistance;

o quickly broken down in the environment;

o handled, stored and applied in a safe manner; and

o applied following manufacturer's recommendationhfealth and environmental
protection

Mitigation Benefit: Employs where possible physical and cultural farming
practices that reduce pesticide/pollutant delivery to receiving
waters, instead of purely chemical control measures

2.1.6 Roadway BMPs (Vineyard Avenues)

Unpaved roads, by nature of their topography amsigdecan, if not properly managed,
contribute heavily to water quality problems. Roagscally have increased rates and
concentrations of runoff. Uncontrolled this caaddo excessive hillside erosion and sediment
delivery to receiving waters. Vineyard avenuesuamgaved roads, and erosion from avenues
could contribute to polluted runoff, or nonpoinusce pollution.

Water Bars

Waterbars are narrow bermed structures built achessoadway. They are constructed by
forming a ridge, or a ridge and channel combinatibagonally across the sloping roadway, and
may be shallow or deep depending on the need arajpated runoff volumes. They can be used
to divert water and prevent erosion on long, slgpmads. Waterbars should be constructed low
enough for traffic to pass over but high enougtitect runoff flow off the road. They should be
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installed at about a 30-degree angle down slopkdanact flow to a protected outfall point, i.e.
an energy dissipater, drop inlet, or into permayerggetated vineyard areas.

Mitigation Benefit: Reduce overland flow and erosion on roads and sediment yield
to drainage receiving waters.

Roadside Ditches

Ditches are used to convey water from storm rutw#n adequate outlet without causing
erosion or sedimentation. They collect and dispsustace water in a controlled manner. A good
ditch requires shaping and lining (using the appab@ vegetative or structural material) and
maintenance. Constructed properly, ditches willoeerunoff quickly and reduce seepage into
the road subgrade. Well-designed ditches providepgortunity for sediments and other
pollutants to be removed from runoff water befdrenters surface waters or groundwater.
Ditches work by controlling, slowing and filterimgad runoff through vegetation or rock lining.
Efficient removal of runoff from the roadway wilelp preserve the roadbed and banks.

Mitigation Benefit: Concentrate flow away from roadway and reduce sediment
yield to drainage receiving waters.

Ditch Turnouts

Turnouts are extensions of ditches that direct mtatéltering areas. There must be adequate
outlet protection at the end of the turnout arghge a structural (rock) or vegetative filtering
area.

Mitigation Benefit: Concentrate flow away from roadway and reduce sediment
yield to drainage receiving waters.

Crushed Rock Mulch (for roads)

Crushed rock mulch serves the same purpose as istudsh, except it is used for erosion control
on surfaces such as roads or vineyard avenues wimengard operation traffic makes cover crop
maintenance difficult or impossible (where heawffic impedes cover crop growth). Crushed
rock and gravel may be needed to keep the roadaffom washing out during rainfall and
runoff.

Mitigation Benefit: Provides short-term soil stabilization to reduce sediment loss
from roads.
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This section provided descriptions of recommended Napa
County beneficial management practices. If appropriately
applied on a site-specific basis, maintained properly, and
monitored for long-term viability, these BMPs will mitigate
on-site and downstream impacts from surface runoff and
sediment and nutrient delivery.

3. Existing Vineyard Impact Studies

Several technical studies have been completecttzdtiate pre- and post-vineyard conditions in
Napa County. Technical studies required by the Godemonstrate how proposed BMPs in the
erosion control plans (ECPA) can mitigate potentiglacts of vineyard development on surface
runoff and sediment loss that could result in desee water quality in receiving waters. As
described above these case studies present ctyperdl vineyard projects and provide good
representation for the types of future projects$ wauld occur through the implementation of the
General Plan Update. The descriptions below seekeasent how these projects utilized local
County ordinances or regulations or incorporated™Nas described above) in avoiding,
reducing, and mitigating environmental impacts.

It is important to note that each ECPA was desigodk site-specific, with the County and the
RCD tailoring erosion control measures and mitmadito each proposed vineyard site. BMPs
must be applied with consideration of the site fimeawithin the individual watershed, and,
further, within the County. An ECPA developed foressite cannot be arbitrarily applied to
another site. The selection and application of BM&y depending upon project size and
description, and geographic location. Provided Wwedoe summaries of four projects in varying
areas of the County.

3.1 Artesa Vineyards, Rector Creek, Napa River Watershed

Project Details

The project site is located in the south-centrgice of Napa County, north of Foss Valley, off
Soda Canyon Road nearly eight miles east of tleesattion with Silverado Trail. The purpose
of the Artesa Vineyard project is to develop addiéil 66 acres of vineyards (in 12 blocks) on a
183-acre parcel. There are about 38.8 acres direxigneyard on the parcel. The addition of
the new vineyard would bring the total vineyardsang to approximately 104.8 acres, which is
about 57% of the parcel. The parcel is locatethénuppermost portion of the Rector Creek
watershed (a Sensitive Domestic Water Supply Dgghavhich has a drainage area of
approximately 10.5 square miles. The parcel drsittsRector Creek, a perennial stream, which
eventually drains into Rector Reservoir.

The project site is located on moderately slopipigd hills varying in slope from 0 percent to

30 percent, with an average slope, within the \anéylocks, of 12 percent. Elevation ranges
from approximately 1,350 feet above mean sea lgasl) to 1,575 amsl.
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The Artesa Vineyards #01226-ECPA included the il erosion control measures:

Temporary BMPs:
» Silt fencesand straw bale dikes would be installed. Rock barriers may be substador
silt fences.

Permanent BMPs:

* A no-till cover crop would be used on all vineyard blocks and avenubgh would be
seeded before September 1, with Molate fescudltat/&cres, Mokelumne fescue at 7
Ibs/acres, and Idaho Fescue at 8 Ibs/acres. Eertiiould be applied with a 16-20-0 at
200 Ibs/acre. A 75 percent cover crop would bebdistaed.

* Water barswould be constructed on vineyard avenues to reduwaf velocities and
divert any concentrated surface flows of vineyareraues and into drop inlets or
vegetated vineyard areas.

» Straw mulch, at a rate of 1.5 tons/acre, would be applied¢asover 5 percent slope.

* Any areas of cover crop that have less than 75epéover would be seeded and
mulched annually until 75 percent cover is reached.

Stream setbacks:

* Setbacksfrom streamsranged from 20 feet to 65 feet.

» The presence of 20 to 65 feet of stream setbacsdetween the vineyard blocks and
onsite streams would also likely entrap applietilizers before leaving the site in the
event that significant runoff does occur followiag application.

* These stream setbacks would also facilitate inexkaster filtration through seepage,
reducing potential impacts to the streams from dbelsn

Integrated Pest Management

» Pesticide use on the project site would be minichizethe extent possible and pesticide
transport and storage would follow all applicaldgulations.

» The vineyard workers would be trained annuallyhi@ isage, storage and handling of all
the chemicals used onsite.

» Pesticide storage and mixing area would be estaddigt a distance from all project site
drainages and wetlands, and there would be no sh$jpb pesticides or other hazardous
materials on the project site.

Avoidance Areas:

» Several environmentally sensitive areas were itledtduring studies undertaken during
the design of the project and ECPA. The ECPA wagyded to avoid these areas and the
avoidance ar eas were expanded to have setback areas included.

During thewinter shut-down period (September 15 to April 1), no earthmoving or gngdi
work is permitted by the County.

Technical Analysis
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Hydrologic Assessment

A hydrologic assessment was conducted by West & @stsociates for Environmental Science
Associates (ESA, March 2005) for the Artesa DEIRe &nalysis was conducted to determine
peak runoff flows to the Rector Creek Reservoingshe NRCD United States Department of
Agriculture (USDA) Technical Release 55 (TR-55)n€&i of concentration and peak runoff

flows for existing and post-project conditions westimated using the graphical peak discharge
method from the TR-55 model.

According to the hydrologic evaluation, the TR-56dal analysis showed that neither the time
of concentration nor the curve number within thie-aatershed area would change within the
proposed project; “therefore, the resulting peakitarge would also not change with the
proposed project. This conclusion is primarily lthea the small amount of acreage developed
with respect to that of the sub-watershed” (66 .ond of 1,422 acres).

The hydrologic evaluation also stated that indigiduineyard block areas will have increased
curve numbers due to vineyard development, but‘tesp ripping and soil conditioning that
will occur in conjunction with vineyard developmemil improve the infiltration potential of the
onsite soils.”

Erosion, Sedimentation, and Sediment Budget Assessment

The Artesa Vineyards Expansion Project technigabme(Trso, 2005) presented the results of an
erosion, sedimentation, and sediment budget assesshat evaluated future and cumulative
impact conditions on hillslopes and stream chaninetise project area. The technical report
evaluated the feasibility and effects of the Artégaeyards Erosion Control Plan (Lincoln AE,
2005), which proposed erosion/sediment yield com@asures (or Beneficial Management
Practices — BMPs) including: straw bale dikes,fsitices, and straw much. A permanent 75
percent no-till cover crop would be installed ih@bposed vineyard blocks. Based on the
evaluation of ground cover under the current atdréuconditions, the technical report
concluded that the surface erosion and soil loaddvioe significantly reduced in the long-term
due to the development of thicker soils and th&aliment of a permanent 75% no-till cover
crop. It was assumed that soil ripping and disewgld create thicker soils, increasing soil
infiltration and changing runoff characteristicBo further lessen the potential for surface
erosion, and to increase fine sediment trappingjrayard avenues would be seeded and
covered with straw mulch. All post-project calcidas assumed that the modeled conditions
were those of 3+year-old vineyards. The calculati@iso assumed that during the first three
years, when the soil was not yet fully mature, iemosvould be minimized by using straw mulch
in all areas (i.e. vineyard avenues, vinerows,iargetween vinerows) and reapplied annually as
necessary.

The technical report also concluded that the pregadt fences would successfully disperse
sheetflow erosion that could develop within progbgmeyard blocks, especially the blocks with
convergent topography. The ECP proposed silt fetwbe installed near and along vineyard
avenues, which would parallel the proposed strezttyask corridor boundaries at the downslope
end of proposed blocks. The erosion control measuceild be maintained year-round (i.e.,
permanent), including during the storm season.H®E proposed that winterization measures
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would be installed by September 15 of each yeacaordance with Chapter 18.108.027 —
Sensitive Domestic Water Supply Drainages of thpaN@ounty Code.

The technical report also concluded that the unchiga colluvial/alluvial valley of the Costa
Fork East Creek below an existing vineyard blockilddunction as natural sediment detention.
According to the technical report, unchanneledeyalinaturally form over thousands of years by
trapping significant amounts of sediment supplyrfrapper watersheds, effectively acting as
natural local sediment supply buffers. The techHmigport estimated sediment-trapping
efficiencies of the proposed erosion control BM&adcount for their mitigation potential on
future conditions.

The technical report estimated erosion and sediah&itery processes for the Artesa property as
well as for the entire North and East Creek waesisto assess the on-site and downstream
future and cumulative impacts of the project orsemo and sediment yield. To quantify
erosion/sedimentation on-site under the currenditioms and the off-site sedimentation
potential due to proposed vineyard expansion ottesa property, a spatially-explicit
sediment budget was developed. The sediment bpdgatied a vineyard block-specific and
grain-size specific account of erosion, sedimeadl)yield and storage. To provide a watershed-
scale framework for the evaluation, the watershestagge current background sediment loading
was determined through a Rector Reservoir sediamantmulation analysis. The data used to
estimate the watershed sediment budgets includg¢th€ current and future conditions sediment
budgets for the Artesa property and (2) the curaeitfuture conditions sediment budgets for
the properties outside the Artesa property withenNorth and East Creek watersheds.

The technical memo found that the total averageabsoil loss from the site under the current
conditions was ~3 tons/acre-yr. According to tfahtécal memo, the proposed Artesa vineyard
expansion would result in an estimated 24% decneasail loss. Regarding sediment transport,
the analysis estimated the proposed vineyard eigansuld decrease total sediment yield by
23.8 tons/yr (10% decrease) to the mainstem Ré&reek from the North and East Creek
watershed Artesa properti&uen withouthe additional ECP measures, a decrease in sediment
yield could be achieved through the installatiomg@fermanent 75 percent no-till cover crop
alone; however, this decrease would be less praraljrespecially in the early stages of the
vineyard development.

The sediment budget developed for the assessmawedtthat the erosion control measures
(BMPs) proposed in the Erosion Control Plan woelduce total erosion on the Artesa property
by 23.9% and total sediment yield off the Artesaparty by 10.5% on average after the
vineyard blocks are planted. The technical reponctuded that if the Artesa Vineyards Erosion
Control Plan were implemented as proposed, therddawe no additional sediment generated by
the proposed conversion of approximately 60 acrebaparral and limited grassland, and no
off-site (i.e., downstream) impacts to sedimentdyie

Findings
The DEIR made the following conclusions about th@ppsed project, with complete

implementation of the Artesa ECPA:
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» Due to the relatively small acreage proposed foetigment (66 acres out of total
watershed area of 1,422 acres), post-project pgaKfrflow rates would be unchanged
from existing conditions,

* The proposed Artesa vineyard expansion would rés@ah estimated 24% decrease in
soil loss; and,

* Regarding sediment transport, the proposed vinegigpdnsion would decrease total
sediment yield by 23.8 tons/yr (10% decrease) eéahinstem Rector Creek from the
North and East Creek watershed Artesa properties.

3.2 Gallo Vineyards, Pope Creek, Putah Creek Watershed

Project Details

The 221.5 acre-project parcel is located in Popé&Yaapproximately fourteen miles northeast
of St. Helena. The project parcel includes theastiag reservoirs, two residences, and an
existing barn and sheds. The site would encomggaoximately 53.7 acres of new vineyard
divided into five blocks. Bartelt Engineering paeed the Erosion Control Plan Application
(ECPA) (Bartelt, 2004) that is analyzed in the @&bricultural Vineyard Erosion Control Plan
Draft Initial Study/Mitigated Negative Declaratigis/MND). The ECPA for the proposed
vineyard described erosion control measures thatdudoe installed on the site prior to vineyard
development as well as throughout the life of timeyard. The measures would be comprised
of grading activities onsite occurring on slopesager than 5 percent and installation of the
designed ECPA features. The vineyard would us&tiegiaccess roads and develop vineyard
avenues.

The BMPs proposed in the ECPA inclustefoot to 65-foot stream setback buffers, straw
wattles and/or bales, water barswith rock energy dissipaters, straw mulch, erosion control
blankets, drop inlets and below-ground storm drains and agricultural subdrains, and a
permanent no-till cover crop to attain an 80 percent cover after threeyears. Also, the ECPA
prescribed a schedule for implementation of BMPfobews:

* All major grading shall be winterized if not comiadd before October 15

* All permanent and temporary sedimentation/deterdievrices shall be installed before
October 1

» Between October 15 and April 1, all paved areakheilkept clear of dirt, sediment, and
debris

* All BMPs installed to prevent sediment from leavihg project site will remain in
operation during the rainy season (October 15 tjincApril 1)

A permanent cover crop with an 80 percent vegetatover would be planted through the entire
vineyard area and would be maintained to minimiees and rill erosion. The permanent cover
crop would be mowed after seed heads had maturexsiore germination. An 18-inch spray
strip beneath the vines would receive herbicidaypg for weed control. The ECPA states
there would be no discing, ripping, or other tibag these areas once the permanent cover crop
has been planted.
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Technical Analysis

The impacts of the proposed Gallo Vineyards wesdyard in the Gallo Agricultural Vineyard
Erosion Control Plan Draft IS/MND and the suppagtifechnical Appendix, both prepared by
Environmental Science Associates (ESA, 2005). t€bknical appendix is a supporting
document addressing hydrology and geologic conitend resource issues for the IS/IMND.
The technical appendix included storm runoff estesand soil loss data derived through use of
the TR-55 hydrology model and the Universal Soss&quation (USLE)

Hydrologic Assessment

The TR-55 hydrology model was used to estimate gmd-post-project peak flow rates for the
project siteTable A-1.5 below shows the results from the modeling. Thragewsupply
reservoirs are prominent existing features on tgept site. Elevations at the project site range
from 1000 feet above mean sea level (amsl) in dlghern portion of the site to approximately
750 feet amsl in the north. The site slopes towlaedhortheast, draining into Pope Creek.

To determine the magnitude of the impact from dgvielg the vineyard, the DEIR used a
watershed (or drainage) area-based approach.pHivary drainage areas were delineated for
the project site: the Sun Lake drainage, the wdttirainage, the reservoir 1 drainage, the
reservoir 2 drainage, and the reservoir 3 draindese five watersheds drain separate areas.

19



TABLE A-L.5

EXISTING AND PROPOSED PEAK DISCHARGE RATES FROM GALLO DEIR (ESA, 2005)

EXISTING CONDITIONS

Area Peak Discharge (cfs)
(acres) 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
Sun Lake Drainagea 8.6 1.7 3.7 5.2 7.1 8.7 10
\Wetland Draingageb 155 2.2 5.3 7.7 11 13.7 16
Reservoir 1 Drainage 37.4 2.8 8.7 13.7 20.3 25.9 30.8
Reservoir 2 Drainage 6.2 0.6 1.8 2.7 3.9 4.9 5.8
Reservoir 3 Drainageb 362.9 65.4 133.6 185.2 252.8 307.9 354.5]
PROJECT CONDITIONS
Area Peak Discharge (cfs)
(acres) 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
Sun Lake Drainage 8.6 3.4 5.9 7.7 9.9 11.7 13.2
[Wetland Draingage 15.5 4.7 8.7 11.7 155 185 21
Reservoir 1 Drainage 37.4 7.2 15.2 21.2 29.2 35.7 41.2)
Reservoir 2 Drainage 6.2 1.8 3.4 4.5 6.1 7.3 8.3
Reservoir 3 Drainage 362.9 68.8 138.5 191.1 259.7 315.3 362.5]

CHANGE: EXISTING VS. PROJECT CONDITIONS

Change in Peak Discharge (cfs) Under Project Conditions

2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
Sun Lake Drainage 8.6 1.7 2.2 25 2.8 3 3.1
[Wetland Draingage 155 2.5 3.4 3.9 4.5 4.8 5.1
Reservoir 1 Drainage 37.4 4.4 6.5 7.6 8.9 9.8 10.4
Reservoir 2 Drainage 6.2 1.2 1.6 1.9 2.2 2.4 2.5
Reservoir 3 Drainage 362.9 3.3 4.9 5.8 6.9 7.4 8.1

PERCENT CHANGE: EXISTING VS. PROJECT CONDITIONS

Change in Peak Discharge (%) Under Project Conditions

2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
Sun Lake Drainage 8.6 100 59 48 39 34 31
[Wetland Draingage 15.5 114 64 51 41 35 32
Reservoir 1 Drainage 37.4 157 75 55 44 38 34
Reservoir 2 Drainage 6.2 200 89 70 56 49 43
Reservoir 3 Drainage 362.9 5 4 3 3 2 2]

The results of the TR-55 analysis suggested that penoff rates would increase under project
conditions. For th&un Lake Drainage Area, the proposed vineyard portion of this drainage
area is small compared to the entire Sun Lake dgaiarea. The increase in runoff emanating
from the vineyard block in this drainage areakslly negligible considering the capacity of Sun
Lake (274 acre-feet) and the size of its watersloadpared to the predicted increase in runoff.

For theWetland Drainage Area, the TR-55 analysis indicated increases in peak fates

ranging from 2.5 cfs for the 2-year event to 54 fof the 100-year event. This drainage only
has a small section of defined channel above thlmee Thus, most of the runoff upstream
would occur as sheet flow or shallow concentraled ind channel instability or incision issues
will likely not be of concern. Additionally, theetland itself will serve, to some degree, to
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attenuate such a predicted increase in runoff. Rdservoir 1 Drainage Area, totaling 37.4

acres, is characterized by a long and narrow idorsdley that is very confined. The TR-55
analysis indicated increases in peak flow rategiranfrom 4.4 cfs for the 2-year event to 10.4
cfs for the 100-year event. Such an increaseoim it moderate (i.e., not negligible) considering
the size of the drainage area. Rmservoir 2 Drainage Area is a small (6.2 acres), concave
hillslope area draining directly into the relatiyédrge (3.0 acres of surface area) Reservoir 2.
The TR-55 analysis for this drainage area indicateckases in peak flow rates ranging from 1.2
cfs for the 2-year event to 2.5 cfs for the 100ry@aent. TheReservoir 3 Drainage Area totals
362.9 acres that is large compared to the areeopbged vineyard blocks that would fall within
this drainage (13.3 acres). The TR-55 analysishigrdrainage area indicates increases in peak
flow rates ranging from 3.3 cfs for the 2-year everB.1 cfs for the 100-year event.

While increases in peak flows were predicted fomaldeled sub-drainages, the technical
appendix stated that most of the runoff would o@zusheet flow or shallow concentrated flow
and channel instability, bank erosion or incisissuies will likely not be of concern (ESA, 2005).
Additionally, existing the three on-stream waterage reservoirs would serve to attenuate
predicted increases in runoff. Also, the ECPA psmdl the establishment of out-sloped terrace
benches, which would slow runoff and protect agaengsive flow velocities. In addition,
certain areas would be graded to flatter slopessesloped diversions would be placed, and
pipes installed to divert water to existing res@s/o According to the technical appendix, the
combination of the above proposed BMPs are “venseovative given the small drainage area
and should be more than adequate to attenuateddeied increase in flow. Such increases in
storm runoff are not expected to cause any kineffect considering the relative size of the
contributing watershed and the cumulative runoffegated under existing conditions from the
areas not part of the proposed project” (ESA, 2005)

Sediment Yield Assessment

The USLE was used to predict pre- and post-prgediment loss. The USLE uses five factors
to determine the amount of erosion: R (energyre€ipitation), K (soil erosiveness), LS
(calculated from slope length and slope steepn€s@&over crop), and P (practice). The primary
value in the USLE that changes from existing coadg to the project is C, cover crop.
Consequently, the reduced soil loss directly rédl¢toe changes in the C or cover value.

The existing conditions are grasslands and intesspewvoodland with a 75 percent cover fora C
value ranging from 0.039 to 0.042. The C valuegferneyard with 80 percent cover crop is
0.022, a decrease in the C value of approximatlyescent. Within the USLE this decrease in
C value results in a similar decrease in soil bss reflects the importance of cover in

controlling erosion in vineyards. Additional redioacts in soil loss result from the reduced water
flow path and trapping of sediment by terrace besand cross slope diversions proposed in the
ECPA.

The USLE results show that the total soil loss ftwen project site will be reduced from 235 tons
per year under existing conditions to 108 tonsypar under vineyard conditions, a 54%
reduction. This decreased soil loss is a result@ithange in cover crop and the erosion control
measures that reduce the water travel distance dimpe. These site-specific BMPs proposed
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in the ECPA reduce erosion and sediment delivergpproximately 23 acres of the total 53.7
acres of proposed vineyard block.

Findings
The IS/MND stated that implementation of the BMRSfined in the ECPA would ensure that

potential impacts associated with soil erosion,lsss and subsequent sedimentation remain less
than significant.

» Citing the proposed features of the ECPA, the megumonitoring and maintenance, and
the ability of the four reservoirs to attenuatemlmcreases, and thus prevent cumulative
downstream effects, the IS/MND concluded that ‘#eemated increases in runoff as a
result of the proposed project are considered tessethan significant with regards to
channel stability and erosion.”

» The USLE results show that the total soil loss fittw project site will be reduced by
54% with implementation of the proposed Gallo viexelg and associated ECPA.

3.3 Saintsbury Vineyards, Carneros Creek, Napa River Watershed

Project Details

The impacts of the proposed Saintsbury Vineyard®waalyzed in the Saintsbury Vineyards
Draft Environmental Impact Report, prepared by Emwnental Science Associates (ESA,

2006). A total of 67 acres of new vineyard blocley@vproposed at the project site, located in the
Carneros Creek watershed, a tributary to the Naper Rraining 9 sq. miles comprised of a
narrow valley in the southwestern portion of thepal&iver watershed.

In general, proposed earthmoving and grading apitbject site would consist of clearing of
existing grassland down to bare soil, removingdanacks and roots, and the shaping and ripping
of soil to a depth of approximately 30 to 36 inchéseyard avenues would be graded and the
land smoothed in preparation for the implementatibtine ECPA.

Additionally, the proposed project would repair aeglant two on-site gullies, as well as
stabilize active landslides on vineyard blocks®,dnd 11. Landslide stabilization measures
would include the installation of surface and/dbd@ainage infrastructure above and within the
upper portion of the landslide masses and the nmigin of one or more buttresses within the
slide.

Temporary BMPs:

* The final pass with tillage equipment during sitegaration would be performed across
slopes to prevent water from channeling downhitiryithe first winter after
development.

» Straw bale dikes would be installed downslope oéyard areas to intercept runoff and
reduce the migration of sediment through the finstter after planting, after which they
may be removed.
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» Straw mulch would be applied to all disturbed aras rate of 3,000 Ibs/acre prior to
October 15 of the first year of construction.

Permanent BMPs:

* To control surface water runoff from vineyard aresasface drainage pipelines, drop
inlets, diversion ditches, sediment traps, and rock level spreaders would be installed
as shown on the plan map and described in thefgaicns. Unless otherwise specified,
gravity outlets will be installed at the outletezdch pipeline.

* Waterbarswill be installed on vineyard avenues to redugefiivelocities and divert
concentrated flow off of vineyard avenues and wdgetated areas. Waterbars will be
installed each fall on slopes exceeding 15 peraemtervals of 100 feet apart.

» Straw bale sediment traps will be installed at drop inlets to help settld sadiment
from stormwater runoff from the vineyard areas pteodownstream discharge.

* A permanent cover crop strategy would be utilized within vineyard blockand 20
beginning the third year after development. Theseyard areas would be disced after
April 1st the first three years following developmi¢o facilitate planting and
establishment of vines. These areas would be seetedwarf barley at 120
pounds/acre (broadcast) or 60 pounds/acre (drjlegdyith an approved alternate seed
mix, and straw mulched prior to October 15th ofykar of construction and the
subsequent two years. In the fall of the third ybarpermanent cover crop would be
generated by seeding with dwarf barley at 60 polacds. An alternative cover crop seed
mix may be used upon prior approval from Napa Cp&esource Conservation District
(RCD). In subsequent years all rows would be mowamg, and would not be disced. A
ground cover of 70 percent would be maintained.

» Existing vegetative cover within block 7B would rio# disturbed, except for periodic
mowing. Holes for vines would be augered, establiskines would be hand watered, if
necessary. However, dry-farming techniques woulddssl as the preferential method.

* The existing vegetative cover crop within block @uild be preserved and cultivated to
provide adequate cover crop throughout the vinegeed.

* Anannually tilled cover crop strategy would be utilized within all remainingreyard
blocks. The cover crop would be generated usingfdvaaley and applied by broadcast
seeding at a rate of 120 pounds/acre during teeyfgar. In subsequent years, the cover
crop shall be applied by drilling at a rate of @upds/acre. An alternative cover crop
may be used upon prior approval from the RCD.

» The permanent cover crop would be managed eaclsyehrthat any areas which have
less than 70 percent vegetative cover would beedeskand mulched to maintain 70
percent ground cover.

* Vineyard avenues and any additional disturbed ameastd be seeded, mulched, and
maintained using the Zorro fescue/Blando bromeAaionix. Avenues on slopes
exceeding 15 percent and having less than 70 perogar prior to the rainy season
would be straw mulched each year.

» Concentrated stormwater would be avoided to thergydossible. Outlets would be
equipped witrener gy dissipators and/or level spreads as necessary.

Stream setbacks
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» As required by the County’s Conservation Regulajoninimumsetbacks from
streams range from 55 feet to 65 feet. The presence abBb feet of stream setback
areas between the vineyard blocks and onsite strearuald also likely entrap applied
fertilizers before leaving the site in the everdttbignificant runoff does occur following
an application.

» These stream setbacks would also facilitate ineckaster filtration through seepage,
reducing potential impacts to the streams from dbalsn

Integrated Pest Management

» Pesticide use on the project site would be minithipethe extent possible and pesticide
transport and storage would follow all applicaldgulations.

» The vineyard workers would be trained annuallyhi@ isage, storage and handling of all
the chemicals used onsite.

» Pesticide storage and mixing area would be estaddigt a distance from all project site
drainages and wetlands, and there would be no sk$pb pesticides or other hazardous
materials on the project site.

Avoidance areas
» TheECPA was designed tavoid several environmentally sensitive ar eas including
perennial and intermittent drainages, active ladds| and areas of soilcreep.

In terms of runoff control, the DEIR stated thag fhrincipal effect of the proposed erosion

control measures was to increase surface rouglfinessbility to introduce more friction,

thereby slowing the velocity of surface water moeetrand increasing the travel time), enhance
the potential for infiltration, and increase orlege the vegetative cover over the cleared areas of
the hillside.

Planting and maintenance of a cover crop, as opiposa condition of bare ground between vine
rows, encourages infiltration, slows down rundaffjits surface erosion, and filters out some of
the eroded soil (and any attached chemicals) irveat of particle detachment. The cover crop
is proposed to cover at least 70 percent of the evenprising the proposed vineyard blocks; any
areas of cover crop that have less than 70 pecosetr would be seeded and mulched annually
until adequate cover is established. The plantimyfastering of a cover crop is intended to
stabilize and cover the cleared soil between vireey@aws.

Technical Analysis

Hydrologic Assessment

The DEIR performed a TR-55 hydrologic analysis og and post-project peak flow rat@ata
used for the model included regional rainfall relsowatershed areas, approximate channel dimenpsions
and land-cover characteristics (under both exisdimgj project conditions). Model results for thestirig
condition were validated by comparison to locataitn flow records for Carneros Cre€kable A-1.6
below shows the results from the modeling for tmaividual subbasins, S W3 and S_W4a, the
only subbasins that showed increases in peak ruatef$ due to the proposed project, and the
three outlet locations. The three outlets are ssize points in the watershed, with the Reach 2
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Outlet being upstream of the Reach 5 Outlet, wisalpstream of Outlet 1, the most
downstream outlet point for the cumulative watedstiinage area.

TABLE A-1.6
EXISTING AND PROPOSED PEAK DISCHARGE RATES FROM SAINTSBURY DEIR (ESA, 2006)

Peak Discharge (cfs)

2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
S_W3 14.41 36.03 52.68 75.03 92.27 109.74
S_W4a 16.62 39.3 56.54 79.49 97.12 114.92
Reach S2 Outlet 47.44 124.93 184.79 265.54 328.13 391.77
Reach 5 Outlet 76.05 190.34 277.99 395.34 485.76 577.15
Outlet 1 308.07 780.03 1147.1 1638.01 2018.4 2404.94

Peak Discharge (cfs)

2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
S_W3 16.2 38.61 55.7 78.49 95.99 113.67
S_W4a 18.49 41.95 59.6 82.97 100.84 118.84
Reach S2 Outlet 50.96 130.02 190.75 272.38 335.31 399.22
Reach 5 Outlet 79.68 195.53 284.04 402.23 493.11 584.76
Outlet 1 310.44 783.55 1151.32 1643.08 2023.91 2410.92

Change in Peak Discharge (%) Under Project Conditions

2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
S_W3 12 7 6 5 4 4
S_Wd4a 11 7 5 4 4 3
Reach S2 Outlet 4 3 3 2 2
Reach 5 Outlet 3 2 2 2 1
Outlet 1 1 0 0 0 0 0

The DEIR runoff analysis showed that only basing/S8 and S_W4a had increases in runoff.
These individual subbasin increases thus produgedornitant increases in the peak runoffs
predicted for the 3 outlet locations of the modtwever, the resulting percent change at the
downstream outlet for the entire watershed (Odije$ within the range described by the DEIR
sensitivity analysis. Therefore, according to tigmiéicance criteria of the DEIR, the magnitude
of the estimated change in runoff was consideregigible, so no impact was predicted due to
runoff from either a channel stability or drainagericture (flooding) capacity standpoint (ESA,
2006). Further, the DEIR found that adherence éadguired maintenance and monitoring
activities would help to ensure that all featurethe ECPA retained their capacity and
functionality.

Erosion and Sedimentation Assessment

For the Universal Soil Loss Equation (USLE) caltiolas, ESA adopted a methodology
whereby soil erosion and related sediment delit@istreams is divided among the drainage
basins within the project site. The amount of kb would vary with the gradient and length of

25



the path of solil traveling in a drainage basinl By also get transported from one location to
the other on a slope without flowing into any waitay.

The sediment yield analysis predicted the propgseptct would cause an increase in sediment
delivery to the local streams over existing comdisi of approximately 4.95 tons or 6.9 percent.
Therefore, additional erosion control measures wesposed as part of the DEIR to reduce the
total sediment delivery to approximately those uredesting conditions. To maintain the
sediment delivery indicated by the analysis, agatton measure was required to reduce the
sediment delivery by approximately 6 tons for thejgct site.

The mitigation measure (MM 4.5-1, ESA, 2006) reglifee ECPA to include additional
temporary and permanent erosion control measurelsiding slope length interruptions such as
cross slope drains in consultation with the RCD ldaga County. These additional erosion
control measures would be applied to the viney#&rdls in drainage area W11 and/or to other
vineyard blocks to reduce sediment delivery by apipnately 6 tons.

With the proposed mitigation, total site sedimegltwery would remain approximately the same
as under existing conditions. Therefore, the DE#Rednined that the indicated soil erosion
would not cause a substantial depletion in thecatitiral resource.

Findings
» The DEIR concluded that converting grassland arstijp@ to operational vineyards
would result in a less than significant increasthavolume and rate of runoff conveyed
by onsite drainages.
* Sediment carried by the channel is derived eitt@nfthe hillside or the channel itself.
The DEIR concluded that, with mitigation, no ingean sediment delivery from the
hillslopes to the channel would occur as a reduth® project.
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3.4 Mondavi Vineyard, tributaries to Napa River southeast of Napa,
Napa River Watershed

Project Details

The 160-acre project site is located in a predontlgagricultural area of unincorporated Napa
County, southeast of the City of Napa. Erosion dmheasures for the proposed vineyard are
outlined in the ECPA for the Mondavi property.

Proposed BMPs:

» Surfacedrainage mainlines would be installed to control surface runoff byiecting
runoff at low points throughout the project ared &mansporting it to protected outlets.
Pipelines would be constructed of solid corruggelyethylene pipe and cutoff collars
would be installed in surface drainage mainlinethwiopes of 6 percent or greater.

» Drop inletswould be located at the upgrade end of surfaceaga mainlines. A grate
would be installed over the top of each inlet apttrash and debris fro entering drainage
pipes.

» Gravity outlets would be installed at the outlet of all pipeliriat discharge into
excavated channels, sediment basins, or otheratigtoccurring channels.

» Diversion ditches would be used to control surface water runoff.

» Water barswould be constructed along roadways where necetsalivert
concentrated surface flows off of vineyard averaras$into drop inlets or vegetated
vineyard areas.

» Straw bale sediment traps would be constructed to remove sediments fromasarf
water runoff and would be installed upstream ofodrdets.

* Rock sediment basins would be installed to capture sediment in storneweinoff.

Other measures included insloped avenues sepaxati@gard blocks, straw mulch, rock slope
protection at pipeline outlets, and rock level spexs to disperse concentrated flows and reduce
channelization and associated erosion and seditmaersport.

Vegetative erosion control measures would con$igteoseeding and management of a no-till
cover crop and straw mulch, which would be insthibetween vinerows and disturbed areas
outside the vineyard blocks.

Technical Analysis

The Robert Mondavi Properties Vineyard Draft Enmireental Impact Report (DEIR) prepared
by EDAW (EDAW, 2004) analyzed the impacts of thegwsed vineyards.

Hydrologic Assessment

The DEIR incorporated a hydrologic analysis thatleled pre- and post-project runoff
conditions. Table A-1.7 shows the existing and @cocondition estimated peak flow rates.
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TABLE A-1.7
EXISTING AND PROPOSED PEAK DISCHARGE RATES FROM MONDAVI DEIR (EDAW, 2004)

EXISTING CONDITIONS

Peak Discharge (cfs)

2-YR 10-YR 25-YR 100-YR
Upper Reach, Central Creek 14.7 38.5 53.1 74.9
Lower Reach, Central Creek 334 86.3 119.4 167.6
South Creek 32.8 78 106.5 150.8

PROJECT CONDITIONS
Peak Discharge (cfs)

2-YR 10-YR 25-YR 100-YR
Upper Reach, Central Creek 16.2 42.5 58.2 81.9
Lower Reach, Central Creek 33.6 85.8 118.5 165.7
South Creek 35.7 85.3 116.2 164.5

PERCENT CHANGE: EXISTING VS. PROJECT CONDITIONS
Change in Peak Discharge (%) Under Project Conditions

2-YR 10-YR 25-YR 100-YR
Upper Reach, Central Creek 10.2 104 9.6 9.3
Lower Reach, Central Creek 0.6 -0.6 -0.8 -1.1
South Creek 8.8 9.4 9.1 9.1

Results of the hydrologic modeling indicated thaiaa of vineyard would not contribute greater
volumes of water to nearby creeks than existingiapagelands in the project area, but rather
contribute less runoff volume. This was deemedyikiee result of the greater absorbance
capacity of tilled vineyard soils, which are amemeath absorbent mulch and compost, have
dense inter-row vegetation, and are not subjecbiopaction from cattle. Also, though peak
flow rates did increase for some recurrence intdtoas, the DEIR found that the increases
would not be sufficient to cause significant floogliat any susceptible locations. The DEIR also
concluded that implementation of the ECPA wouldussdrunoff from the vineyard by slowing
surface water travel time and allowing for additibmfiltration into the groundwater.

Erosion, Sedimentation, and Sediment Budget Assessment

The erosion and sedimentation analysis for the D&d&nined both sediment production and
sediment yield estimates for the proposed profasciiment production is comprised of sheet
erosion, rilling, and gullying, all of which aremgrated by overland flow during rainfall events.
Sediment yield is the total amount of sediment that leaves argarea or basin over a period of
time. Erosion control BMPs to be implemented injaantion with the proposed project were
incorporated into the modeling and analysis ofgrtgd future sediment production and yield.
USLE calculations and field observations at neatbhgyards, indicated that the erosion control
BMPs would successfully disperse sheetflow andiahte the potential for substantial
sheetflow erosion.
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With regard to sediment production (the sedimeatijoted to bgenerated on site), the analysis
showed an increase on the project site by 23%hfopobrtion of the project site in the Central
Creek watershed, and by 75% for the portion inSbeth Creek watershed. This resulted in
predicted total increases of 62.3 tons/year and tahs/year of sediment production for the
Central and South Creek watersheds respectively.

However, with regard to sediment yield (the sedintkat is actually predicted teave the

project site), the DEIR found that USLE calculasmf soil erosion showed a reduction in post-
project sediment yield compared to existing condsi The net change in sediment yield with
implementation of the project would be a 2% redarcin total sediment yield to the mainstem of
the Napa River from both project watersheds. Thecton in sediment yield reflected the
trapping capacities of the proposed erosion comiedsures in combination with the hillside and
creek channel sediment retention. The reducti@ediment yield were assumed valid only if the
erosion control measures were maintained frequanitlfunctioning property.

Surface Water Quality Analysis

The Mondavi EIR proposed mitigation measures tratld/improve and limit nutrient loading
to nearby surface waters including the Napa RiVbese included:

* Riparian buffers: all vineyard blocks would be agad to allow a minimum of 75 feet
between the edge of the vineyard and a stream eharime riparian buffer would slow
surface runoff, capture phosphorus-laden sedina@at allow for biological conversion
of nitrate to nitrogen gas.

* Mulching and planting of a cover crop, both of whigould help to reduce nutrient
inputs to surface and groundwater by reducing sarflow from cropped row.

* Measures to limit the required fertilization andgation volumes:

o0 The project will fertilize through a drip irrigain system. This greatly reduces the
volume of fertilizer required by applying fertilizdirectly to the roots rather than
broadcast spraying the entire vineyard with fexiti

o Determine the amount of fertilizer and irrigatiankte applied based on site-
specific soil testing and/or petiole analysis, afaht requirements. Soils are
tested for nitrogen and phosphorus to determinenvainel how much fertilizer is
needed

o Apply fertilizer during late spring and summer.general, grapes only require
fertilizer applications during the late spring aummer when site surface runoff
is at a minimum

0 Use organic fertilizers such as compost, compa@stdemanures, which enhance
soil quality through adding organic matter, impraysoil structure, and
increasing populations of soil microorganisms.

Additionally, the Mondavi EIR Hydrologic Evaluationcluded a Water Quality Review and
suspended sediment sampling (Appendix C, HSI, 2008 etermine potential impacts from the
vineyard pollutant load to downstream waters, sedinsamples were collected from both
downstream of the project site and downstream ofawisting, well-established vineyards in
Napa County. The selected sites had slope and cbeeacteristics similar to the proposed
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project. It was assumed that sediments dischafgimg existing vineyards would have similar
contaminant concentrations to the runoff that wdaddexpected from the Mondavi project. The
suspended sediment samples were tested for organaehand organophosphorus pesticides,
chlorinated herbicides, semi-volatile organic coonuas, copper, and sulfate.

The results found that the only contaminants detkatere copper and sulfate, but results for
those constituents indicated that the concentratiegre well below background concentrations
for soils for the Napa region. None of the othemtaminants were detected at or above EPA
thresholds—all other listed contaminants were md¢cted at or above the reporting limit for
samples collected at the existing vineyard sitesedsas the Mondavi site.

Findings

Though peak flow rates are predicted to increasedme recurrence interval flows, the
DEIR found that the increases would not be sufficte cause significant flooding at any
susceptible locations.

The DEIR also concluded that implementation ofE@PA would reduce runoff from

the vineyard by slowing surface water travel timd allowing for additional infiltration
into the groundwater.

While sediment production on the project site was predicted to increasdiment yield
from the project site to adjacent waters was ptedito decrease.

The net change isediment yield with implementation of the project would be a 2%
reduction in total sediment yield to the mainsterthe Napa River from both project
watersheds.

The reduction in sediment yield reflected the tiagapacities of the proposed erosion
control measures in combination with the hillsiokel @reek channel sediment retention.
With the implementation of mitigation measuresriatrient loading, the Mondavi
project would reduce impacts from the delivery esficides and nutrients to downstream
waters.
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4. Conclusion

The purpose of this appendix is to provide suppad more detail to the findings of the DEIR
that declare impacts to the hydrologic and wataliyjuconditions in Napa County drainages can
be mitigated to a less than significant level. Tinelings are based on the foundation of three
tiers: the current and proposed County OrdinanoesReview process; discussion and analysis
of current standards of practice and vineyard mameamt; and presentation and summarization
of recently conducted site specific analyses okyard conversion and nutrient management
programs.

County ordinances and review process provide gerrraelines and extensive review of
vineyard development projects. The county revieacess can mandate the implementation of
site-specific Beneficial Management Practices agdopmance standards that each project must
meet. Vineyard development applicants benefit fote-specific review and the experience of
the RCD, the CDPD and its technical consultantsie ©f the strengths of the Napa County
Conservation Regulations implementation has beahitlrecognizes the innate limitations of
“modeling protocols,” using them as one of manylddo evaluate proposed vineyard practices.
Imposing either a strict interpretation of modelirggults or a limited set of “BMPs” as a
building code for agricultural development and ngement will stifle the creativity and
“progressivism” that has marked Napa County vitietd.

The BMP descriptions and discussion is intendeshasxpanded glossary of the most common
BMPs, their design intent, and their effects rathan a compendium of specifications,
installation guidelines, and construction detailie appendix demonstrated the wide range of
design and management techniques that can be éppheneyard development. BMPs are
focused on reducing accelerated runoff and sod &sswell as specifying how fertilizers and
pests are managed in vineyard areas. Within teergidion of individual BMPs, additional
studies were presented that demonstrate the eteess of BMPs such as vegetated buffer
strips, riparian setbacks, and cover crop managemen

The hydrology and water quality impact analysishef EIR was based on review of baseline
topographic, hydrologic, groundwater, and wateriguaonditions (see Napa County BDR);
and consideration of the Napa County General Plastat¢ and local area plans. The EIR
provided a programmatic analysis of potential intpaesulting from implementation of the
General Plan Update based on existing conditiodsoatlines measures to avoid, reduce, and
mitigate where necessary potential environmentphicts. The impact analysis considered
drainage, flooding, water quality and groundwassues. Two key portions of the methodology
used to evaluate impacts in the EIR included:

» Conducting a hydrologic modeling analysis to sinteilzonditions under current
conditions and four vineyard development scenariaer future conditions that
could occur under the General Plan Update Alteveatunder evaluation and help
identify the type and degree of potential impastefAppendix H);

» Identification of BMPs and other measures thatygpeally applied under sub-basin
and site-specific conditions for projects througtpiementation of Napa County
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Conservation Regulations (County Code Chapter B}.ttiat have been
demonstrated to avoid, reduce, and mitigate impaagested by the impacts
description and the modeling information.

Detailed surface water/groundwater, water quadihd sediment erosion models of Napa County
were developed. These models provided a tool talsi current and future water resource
conditions and evaluate how hydrologic conditioressyrohange under different land use
conditions. In addition, several additional modglstudies were conducted beyond the baseline
described in the Napa County BDR to simulate ptaed alternatives conditions and evaluate
their potential impacts (segppendix H).

This Appendix provided descriptions of existing ata@ndard BMP approaches that are used to
mitigate potential vineyard development relatedantp, and documents how BMP
implementation can achieve avoidance, reductiod naitigation of significant impacts.
Specifically, the recommended BMPs will mitigate following significant impacts from the
Hydrology & Water Quality Impacts section of theREb less than significant for all

alternatives:

Impact 4.11.3 Continued agricultural and resource development (e.g., timber harvesting and
mineral resources extraction) land uses under the proposed General Plan Update could result in
an increase in sediment and nutrients in downstream waterways.

Impact 4.11.7 Land Use and development under the proposed General Plan Update would
result in alterations to existing drainage patterns. Such changes would increase erosion, both in
overland flow paths and in drainage swales and creeks.

Impact 4.11.8 Land Use and development under the proposed General Plan Update would
result in alterations to existing upland drainage patterns. Such changes would increase erosion,
both in overland flow paths and in drainage swales on hillsides.

Table A-1.4 shows which BMP categories from thetisecabove can be used to mitigate which
specific hydrology and water quality impacts.
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TABLE A-1.4 HYDROLOGY & WATER QUALITY IMPACTS MITIGATED BY BENEFICIAL MANAGEMENT PRACTICES

Impact 4.11.3 Impact 4.11.7 Impact 4.11.8
Continued agricultural and
BMP Category resource uses could result in Changes to drainage patterns Changes to drainage patterns
an increase in sediment and leading to increased runoff  leading to increased runoff
nutrients in downstream and streambank erosion and hillside erosion
waterways
SITE
PREPARATION X X X
COVER CROP X X X
SLOPE
PROTECTION X X X
RUNOFF
CONTROL X X
SEDIMENT &
NUTRIENT X X X
RETENTION
ROADWAYS X X

For Impact 4.11.3, where continued agricultural eegburces uses could result in an increase in
sediment and nutrients in downstream waterways, Biparation, Cover Crop, Slope Protection
and Sediment & Nutrient Retention categories of BM®uld employ the appropriate palette to
slow and detain surface runoff on-site, prevensidié and channel erosion that would result in
sediment delivery, and provide areas for nutridtration.

For Impacts 4.11.7 and 4.11.8, where changes toatya patterns may lead to increased runoff
and streambank and hillside erosion, all the dsed€ategories would mitigate any potential
impacts by using a combination of BMPs to slow acefrunoff (e.g. planting cover crops and
roughening soil surfaces), control drainage viduess on-site including roadways, and
increasing infiltration of runoff to below ground.

The recommended Beneficial Management Practicede®sibed in this section and according
to cited studies of BMP applications, would effeety mitigate impacts to hydrology and water
quality. The judicious application, maintenance amwhitoring of these BMPs would reduce
impacts from erosive runoff volumes, sediment delyy and nutrient and pesticide
contamination of downstream waters associated visittyard development.
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The power of these techniques lies within the gbilo use and combine multiple BMPs,
designed uniquely and specifically for each sitéhad they have a combined mitigation effect.
For example, management practices such as maimmgai@i good cover crop, constructing
adequate drainage and erosion control features,naaidtaining drainage setbacks combined
with a chemical application management program significantly reduce site specific and
watershed wide impacts.

This appendix also presented existing studies andlysis of four proposed vineyard
developments that included CEQA documents and dppasting technical analyses. These
reports evaluated the combination of numerous Bl&egies incorporated into development
and management plans. The studies concluded itiraticant impact mitigation would occur
when all project features of the proposed ECPAs BMPs are taken into account. The
watershed wide modeling and the technical analgsiapleted for these sample projects are
consistent and show that potential impacts to kst and water quality degradation due to
modern existing vineyard development and managemetintities can be mitigated with the
application of well-designed Beneficial Managemrdctices.

This appendix has demonstrated that impacts toagai and water quality from proposed future
County vineyard development can be mitigated telkwof less than significant for all proposed
Napa County General Plan Update alternatives throlug application of the County permit
process and adoption of comprehensive, site-spd®gneficial Management Practices.
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