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February 6, 2020
Dear Agricultural Commissioner and Staff:

In December 2019, I submitted comments on the County’s Chapter 36. The
comments below support those previous comments. These comments are
based upon my experience reviewing applications and observing vineyards in
our fragile watersheds in the wet, dry, and frost seasons.

I reiterate that these comments do not change my position that much of the
agricultural development - grading, clearing, tree removal, and drainage
activities, regulated by Chapter 36 and related county codes and regulations,
pose potentially significant impacts to the environment in Sonoma County
and must be subject to the California Environmental Quality Act (CEQA).
CEQA was created to require informed decision making, avoid significant
cumulative impacts where feasible, and to consider less damaging
alternatives.

NEEDED CHANGES TO CHAPTER 36

Sonoma County Vineyards can only achieve environmental sustainability
with meaningful changes to Chapter 36. This can be accomplished through
simplification or streamlining where similar practices are -not treated as
wholly different from each other, but rather similar and then a scientific and
protective standard can be easily applied and ther would be certainty for
developers and consistent on the ground land use results. For example,
ground disturbing activities would be “grading” an umbrella term that
includes all grubbing, ripping, discing, etc....instead of them all having
different definitions and rules.

In addition, the modern manner in which to manage business is to have the
enterprise internalize its costs. Much of what is recommended below seeks to

accomplish this goal.

Sec. 36.02.020. - Purpose.

As written, the stated purpose A-D are not being met. Unless meaningful
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changes are made, the Chapter’s Purpose greatly exaggerates its effectiveness
and is misleading.

“This chapter is enacted for the purpose of regulating vineyard and orchard
development and agricultural grading and drainage within the unincorporated
area of the county, and to establish ministerial standards for those activities
that:

A. Protect against erosion, and the pollution of watercourses with soil and
other pollutants;

Maintain natural and existing drainage patterns;

Protect aquatic resources and wildlife habitat; and
should

Promote water conservation and groundwater recharge. “

Sec. 36.02.070 — Legislative Intent.

REMOVE

“Ministerial system of regulation; automatic repeal. It is the intent of the
board of supervisors in enacting this chapter to establish and maintain a
ministerial system of regulation for vineyard and orchard development and
agricultural grading and drainage, consistent with the strong policy direction
in the general plan to expedite the processing of agricultural-related permits
and not unduly complicate and discourage vineyard and orchard development
and agricultural grading and drainage. “

REPLACE WITH
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Should read. It is the intent of the board of supervisors representing all of
their constituents to establish and maintain a system of regulation that
supports agriculture specifically vineyards and orchards while ensuring the
biological sustainability of the watersheds in which the proposed activities
might occur.

DEFINITIONS.

Many definitions in Chapter 36 undermine what might be considered the
positive aspects of the ordinance.

For example, the definition of a “tree”. Fifteen feet is a highly unfair
definition especially in the context of climate change. A tree is atree. To
the extent that a tiny tree 1s not yet sequestering carbon and not many years
have been invested in its growth, a tree for the purposes of Chapter 36 might
be defined as trees over two feet tall and for slow growing trees that should
be lowered to one foot.

Likewise, the definition of “vegetation” needs to be changed as it relates to
clearing and “preparing" the land to -- plants that are established as opposed
to “natural" which might be interpreted purely as native plants. This is
important for preserving riparian buffers, reducing sources of sediment,
saving old trees that may have been planted by others, etc.

The definition of “best management practice” is inadequate. Best
management is the utilization of the best available technology and practices
that avoid erosion and sedimentation of watercourses not simply reducing
that storm water pollution. Best management is the internalization of effects
that in the past would have been externalized on to the environment.

Vineyard “replant” should be defined as - a vineyard that supports new vines,
in the location of an old vineyard, that shall comply with and incorporate
today’s best available science, supports the conservation of listed species,
and incorporates current science related to impaired watercourses, critical
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habitat, and recovery planning including repairing areas already cumulatively
impacted, restoring healthy riparian areas, and utilizing setbacks that protect
watercourses from operations, pesticides, fertilizers and other unnatural
inputs, and measures that contribute to the recovery of species and critical
habitat rather than continues past practices that may harm recovery efforts.

“Highly erodible soils” should be defined as - soils that are exposed to
mediterranean storms, atmospheric rivers, and have been tilled, disced, deep
ripped, or are on slopes greater than 5 percent.

Agricultural Drainage Should read: shall meet zero discharge of sediment to
impaired watercourses, be sampled tested at discharge point, and discharge
shall not increase peak flows, contribute to incision of creek bed, or erosion
in creeks...

Sec. 36.04.010. — Vineyard and Orchard Development Permit Requirements.

Should read: Development including any soil disturbance, well development,
lot line adjustments, or tree removal, shall not occur until all needed
documentation, aerial photos, consultations, surveys, studies, site inspections,
have been conducted and the permit is perfected. Permit perfection must
include an analysis of water demand and water availability on site.

Level One. Must be updated to improve on the ground results of

VESCO — Intent was to have less destructive activities be subjected to
appropriate minor restrictions because by definition Level I encompass low
impact activities.

Therefore, low impact is defined by
See. 36.04.010. D. 3.

Exempt
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D (3). “’Low-impact vineyard replanting. Vineyard replanting within the
Santa Rosa Plain Groundwater Subbasin, where the replanting area has a
natural slope of less than 5 percent, no deep ripping is conducted, and the
existing underground vineyard infrastructure and trellis system end posts are
kept intact. This exemption is a pilot program. This exemption shall remain in
effect only until December 31, 2019, and as of that date is repealed. *”

For new vineyards the definition of Level I should be enhanced by adding
.....where slopes to be developed do not exceed 5 percent and grading will
not direct stormwater off site to a watercourse connected to critical habitat or
an impaired watercourse, where no tree removal is proposed, and no sensitive
species are likely to exist.

Sec. 36.04.010. b.2.

Level II.  need plan prepared by civil engineer for Level II. over 5 percent
or over Y4 acre tree removal 1n critical habitat watershed and where there are
significant cumulative impacts on riparian zones, or development is proposed
in water area 3 or 4. Application must be subjected to independent reviews by
biologist and engineer/geologist. Water availability must be evaluated as it
relates to stream flow.

Section 36-16

Sec. 36.16.020. — Agricultural Grading.

Current language..BIG EXEMPTION

Exemptions from permit requirements. The following agricultural grading
activities are exempt from the provisions of this section and may be
conducted without obtaining an agricultural grading permit, provided that
these activities shall still be subject to the standards in Article 16 and the best
management practices in the department’s best management practices for
agricultural erosion and sediment control.
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Exempt

Agricultural grading for vineyard or orchard development. Where
authorized by a valid vineyard and orchard development permit,
agricultural grading for vineyard or orchard development.

Should read. where any grading is within critical habitat or an
impaired watershed...it shall not create potential for any soil to be
mobilized or deposited in a watercourse at any time. This includes
any soil disturbing activities or routine or development activities.
Runoff from a culvert or other crop related run off that increases
flows or contributes to turbidity of watercourses, that slows down
recovery efforts, or contributes to the reduction in the quality of the
habitat for listed species including anadromous salmonids must be
avoided.

TERRACE DRAINAGE.

Should read: Like all grading and drainage, drainage from cultivated
areas and access roads shall be retained on site, not discharged to
creeks. Drainage design must take into account vegetation, soil
perosity, slope and infiltration rates and settling times and volumes in
order to properly manage runoff from agricultural operations. This
includes SUBSURFACE drainage favilities.

“Sec. 36.16.110. - Setbacks for Streams. Current language —-...grading

shall be

set back from streams in compliance with the requirements in Table

36-7, unless a greater setback is required by the general plan, local coastal

plan, or

zoning code. Setback areas for streams shall be managed in

compliance with a biotic resource assessment or focused species assessment,
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if applicable, and the department’s best management practices for agricultural
erosion and sediment control.”
Should read. Setbacks for all new and all replants from all blue line streams
and their tributaries in impaired or critical habitat areas shall be at least 200
feet to restore and protect adequate salmonid food, shade, and water levels.
and protect critical rearing pools from becoming eliminated by soil and
sediment. Riparian characteristics must be protected and restored. = No
motorized vehicles shall compromise the natural regeneration of the riparian
areas at any time.

Vineyard and orchard development and agricultural

COMPARE SET BACKS.. 36.18.020

Removal of existing contiguous riparian vegetation. Vineyard and
orchard development shall be prohibited from removing existing
contiguous riparian vegetation within 200 feet of the higher bank of
blue-line streams. AND Class II, III, and IV watercourses and where
erosion and sedimentation threaten to enter watercourses.

Table 36-6 - Stream Setback Requirements

1.Setba
ck for
Agricu
1.Type of 1'325\?\75‘"9;2: d 1.Setback for ltural
J Vineyardand Orchard Gradin
Stream | and Orchard Replanting g
Planting
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1.Setback 1.Existing setbackfromthe
required by the| top of the higher bank or 1 95 feet
zoning code, 25 feet from the top of 'from
1.Blue- unless a biotic | the higher bank, the to
line resourceasses | whichever is greater, of P
Stream | sment unless a focused thehiah
recommends a| speciesassessment 9
erbank
greater recommends a greater
setback setback
1.25 feet from
the top of the 1.25
higher bank, |1. 25 feet from the top of feet
1. unless a biotic | the higher bank, unless a | from
Allother | resourceasses| focusedspeciesassessme| the top
Streams| sment nt recommends a greater | of
recommends a| setback thehigh
greater erbank
setback

Remove the word “control”

Sec. 36.16.130. - Soil and other pollutant discharges.

During the work. Vineyard and orchard development and agricultural grading
and drainage shall prevent or control soil and other pollutant discharges
during the work through the use of best management practices referenced or
detailed in the department’s best management practices for agricultural
erosion and sediment control.
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During qualifying rain events. Vineyard and orchard development and
agricultural grading and drainage shall prevent or control soil and other
pollutant discharges during qualifying rain events by implementing erosion
prevention or control measures referenced or detailed in the department’s best
management practices for agricultural erosion and sediment control at least
48 hours prior to any qualifying rain event, unless the site has been
winterized pursuant to Section 36.16.150.

Change “limit” to avoid

Post-development. Vineyard and orchard development and agricultural
grading and drainage shall be designed to /imit post-development soil and
other pollutant discharges in compliance with the department’s best
management practices for agricultural erosion and sediment control.

Se c. 36.18.020. - Prohibited Vineyard and Orchard Developme nt.

Natural slopes greater than 50 percent. New vineyard and orchard planting
shall be prohibited on natural slopes greater than 50 percent. Change to 30

percent

Removal of existing contiguous riparian vegetation. Vineyard and orchard
development shall be prohibited from removing existing contiguous riparian
vegetation within 200 feet of the higher bank of blue-line streams. AND
tributaries.
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Removal of trees. New vineyard and orchard planting shall be prohibited
from removing trees on natural slopes greater than 40 percent with non-
cohesive soil. 5 percent or the application becomes subject to discretionary
review.

Sec.36.18.030.-Prohibited agricultural grading.

Agricultural grading to prepare new cropland shall be prohibited on natural
slopes greater than 50 percent. _change to 30 percent

During the work. Vineyard and orchard development and agricultural grading
and drainage shall prevent or control soil and other pollutant discharges
during the work through the use of best management practices referenced or
detailed in the department’s best management practices for agricultural
erosion and sediment control. _remove word control

Standard for Level I vineyards...

Low-impact vineyard replanting. Vineyard replanting within the Santa Rosa
Plain Groundwater Subbasin, where the replanting area has a natural slope of
less than 5 percent, no deep ripping is conducted, and the existing
underground vineyard infrastructure and trellis system end posts are kept
intact. This exemption is a pilot program. This exemption shall remain in
effect only until December 31, 2019, and as of that date is repealed.

ENFORCEMENT AND INSPECTIONS

The Agricultural Commissioner’s office and any agency that might have
jurisdiction over an area may enter the property on 12 hours notice, for the
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life of the project, for the purpose of preventing and protecting public trust
resources.

GLOSSARY
Remove reduces and controls

BestManagement Practice. A program, technology, process, siting criteria,
operational method, or engineered system, which when implemented
prevents, controls, removes, or reduces pollution or other adverse
environmental effects.

Grading. An excavation or fill or combination thereof. Grading does not
include routine farming practices, such as soil preparation, planting, seeding,
and other similar activities.

Soil Pre preparation. Deep ripping, chisel plowing, field cultivating, disking,
plowing, harrowing, cultivating, roto tilling, application of soil amendment
and fertilizing materials, and other similar activities.

Highly Erodible Soils. Soils in the Diablo, Dibble, Goldridge, Laughlin, Los
Osos, Steinbeck, and Suther soil series as mapped by the U.S. Department of
Agriculture. CHANGE see above.

Tree. A woody perennial plant, typically large with a well-defined stem
carrying a definite crown, with a minimum diameter at breast height of five
inches, and a minimum height of 15 feet. CHANGE see above

Vegetation. All natural, non-cultivated plant life, including the root system,
stem, trunk, crown, branches, leaves, and blades CHANGE see above

Vineyard Replanting. The replanting of an existing vineyard where the
vineyard is under active cultivation, no grapevines are removed prior to the
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issuance of a vineyard and orchard development permit, unless the replanting
1s exempt from permit requirements, and the footprint of the vineyard is not
increased. CHANGE see above

Please accept these recommendations in the spirit of moving the County
agricultural community toward true environmental sustainability. My
apologies for the inconsistent formatting. If you have any questions or ideas,
please do not hesitate to contact me.

Kimberly Burr
Green Valley Creek

887-7433
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December 10, 2019

Dear Commissioner Linegar:

Please make these partial comments a part of the
administrative record in the Vineyard and Orchard
Development and Agricultural Grading and Drainage
Ordinance modification Process commonly referred to as
VESCO. (Chater 36 and the Best Management Practices
Manual modification).

These comments are meant to provide a framework into
which policies like VESCO should fit.

My comments below do not condone this ordinance
modification process or waive my right to challenge the
modification of the above “ministerial” land use
ordinance that governs high impact development on
thousands of acres in our shared impaired watersheds.

MINISTERIAL PERMITTING CONTINUES TO SACRIFICE and
CONSIGN OUR WATERSHEDS TO IMPAIRED and CRITICAL HABITAT
STATUS

My comments are founded on the legal interpretation of
“ministerial” permitting found in the Guidelines to the
California Environmental Quality Act.

Fortunately, the state uses examples of ministerial
permits to clarify its legislative intent.
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CoMMON EXAMPLES OF MINISTERIAL PERMITS INCLUDE:
e automobile registrations
e dog licenses
e marriage licenses

ACTIONS PRESUMED T0O BE MINISTERIAL INCLUDE:
e issuance of building permits
e issuance of business licenses
o approval of final subdivision maps
o approval on individual utility service connections and
disconnections

o See CEQA Guidelines §15268

Unfortunately despite the lessons of the past, previous
County administrations have sought to run around the
unambiguous substantive intent of CEQA. The state,
after experiencing sprawling growth and destruction of
natural areas and resources we all need, sought to
properly avoid or minimize environmental impacts in a
fair public process. CEQA was passed to correct the
inherent problems of uniformed decision-making and one-
sided development that has already caused so much harm
to vulnerable people and the environment. The County
must embrace CEQA in order to gradually slow down this
environmental train wreck.

All can agree, vineyard and orchard development are
associated with clearing, logging, grubbing, deep
ripping, water demand, alteration of drainage patterns,
massive re—-grading of hillsides and low lands, the
application of chemicals, diversions of water supply,
repetitive discing, encroachment on highly sensitive
waterways, etc. and, therefore pose potentially
significant adverse environmental impacts. As such,
they need to be a part of an open process. Based on
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these facts, I make the following general
recommendations.

RECOMMENDATIONS
DUE DILIGENCE

The following activities shall trigger an Initial Study
under CEQA:

Applications to convert lands that have not been
under cultivation for a year or more;

Applications to cultivate lands on slopes exceeding
5 percent;

Applications seeking to remove ove % acre of native
trees (any tree species over two feet in height except
oaks that are defined by 6 inches in height)* and
vegetation over % acre in size;

Applications that will inherently pose potential
additional adverse impacts on stream flows, water
temperature, nutrient concentrations, environmental
flows in impaired watersheds; and

Applications that will inherently pose potential
additional adverse impacts on stream flows, water
temperature, nutrient concentrations, environmental
flows in designated critical habitat areas.

Qualified independent scientists must peer review
the biological, hydrological, grading, drainage, and
geologic reports submitted to advance a project on
slopes over 5 percent, in impaired watersheds and sub
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watersheds, in critical habitat, or where over % acres
of native vegetation are proposed for removal,;

Averaging of slopes, water use, run off, etc. must
be eliminated, and the most environmentally protective
approach must be the standard in impaired watersheds
and critical habitat.

SEGMENTATION

It is and always has been improper to segment a larger
activity into phases, or segments, primarily because it
ties the hands of planners to effectively and properly
plan, avoid impacts, and mitigate the impacts of
related activities in order to avoid harm to the
community and listed species.

All activities related to development including well
development, sheet flow capture proposals, repetitive
discing of the soil, impoundments, diversions,
potential water demand on impaired streams,
appropriation of spring water, covering over of
wetlands, destruction of small drainages, climate
change, erosion, nutrient delivery to the watercourses,
and the like must be disclosed and evaluated in one
document prior to the occurrence of any development
related activity and subjected to independent peer
review.

REPLANTS

As the science has taught us, the practices of the past
have not always been protective enough of vital
resources including riparian areas, stream flow,
climate change, soils, rare species, etc.
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A1l proposed replants over % acre that involve sites
that are located in impaired watersheds or sub-
watersheds must be subject to an Initial Study.

Given the recovery efforts needed to succeed, the
historic and modern set backs from water courses must
be based upon today’s best available independent
science. To do less is to slow recovery efforts and to
contribute to continued harm to listed species.

Fencing, roads, grading, wells, ponds, reservoirs, etc.
must be managed to avoid harm to the community,
sensitive areas, and species.

RUNOFF AND EROSION

No soil or nutrients must be deposited off site in wet
weather conditions. During dry weather, off site
deposit of contaminated soils must not pose any threats
to riparian areas or water quality any time during the
year. Developers must contain their operations and not
allow the impacts of development operations and their
associated long term activities to adversely effect the
environment or others.

The Agricultural Commissioner’s office shall be
responsible for the operation of all past and present
vineyard and orchard activities. Agencies with
overlapping duties must be notified of applications as
they are presented to the County for review.

CROPS

The county code cannot be less protective than state
law. The spirit and intent of the laws must be upheld.

Crops can be either low impact or potentially high
impact. A sophisticated county looking to the current
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conditions — which we have created and in which we
live, must incorporate lessons from the past and
incorporate new independent information. Treating all
crops as they have historically been treated as
necessary and harmless ventures to feed a hungry world,
is outdated as best.

Resisting efforts to continue the practices of the past
— instead of learning from them, is to be a modern
county. Some local industry interests have already
reaped the benefits of real positive outcomes
associated with positively engaged businesses.

Please continue to exercise leadership, logic, and
creativity to move Sonoma County toward a more
environmentally sustainable future as quickly as
possible. Development activities of all types
eventually mature, but sometimes it takes good examples
so folks will be reassured that they will all be
treated fairly and equally.

Thank you for taking time to consider the above and for
your efforts to protect our watersheds and community
while supporting sound agricultural practices.

Kimberly
Green Valley Creek Restoration Volunteer

* Trees are currently defined by the ordinance as. “ A woody perennial
plant, typically large with a well-defined stem carrying a definite crown,
with a minimum diameter at breast height of five inches, and a minimum
height of 15 feet. ©  This is of course a highly permissive definition
that allows for the destruction of trees that are many years old and
which are providing the next generation of woodlands and forests
we need.
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From: Andy Casarez

To: John Bishop; Shelley Janek

Subject: FW: Comments regarding potential changes to VESCO
Date: Thursday, February 20, 2020 7:21:17 AM
Attachments: BattanyNapa2000a.pdf

086 SoilConservationService1985.pdf

From: Napolitano, Michael@Waterboards <Michael.Napolitano@waterboards.ca.gov>
Sent: Wednesday, February 19, 2020 4:40 PM

To: Andy Casarez <Andy.Casarez@sonoma-county.org>

Cc: Ponton, James@Waterboards <James.Ponton@waterboards.ca.gov>

Subject: Comments regarding potential changes to VESCO

EXTERNAL

Hello Andy (CC: Jim),

Thank you for organizing the stakeholder meeting on February 6, 2020 to provide interested parties

with the opportunity to learn more about exemptions to VESCO that have been proposed by the Ad-
Hoc Committee, and to provide us with the ability to propose other potential changes for the Board

of Supervisors to consider. Our comments are as follows.

Our understanding of exemptions being recommended by the Ad-Hoc committee is as follows:

1) Replants on an average slope < 5 percent would be exempt from permit requirements (this
would apply to about 34,000 acres of grapes currently planted in Sonoma County, or about
% the total);

2) Replants on average slopes > 5 percent completed using “a plug and plant method”
(suggested to result in a much lower level of ground disturbance and not involve deep
ripping) would be exempt from permit requirements;

3) Where there is a conversion to vineyard from another type of pre-existing agriculture (in-
place continuously for at least 5 years prior), the vineyard would be exempt from permit
requirements; and

4) Vineyard that currently planted closer to an unstable area than the minimum setback
specified by VESCO, would be allowed to maintain their current footprint during a replant
(provided there is no evidence that the vineyard is contributing to instability?).

Comments/guestions per potential exemptions proposed by the Ad-Hoc committee:

1) Forall of the above proposed exemptions, would the Agricultural Commissioner’s Office
retain the authority to: a) require notification of planting/replanting; b) perform an
inspection following completion of planting/replanting; and c) require/confirm compliance
with Articles 2, 16, 18, 20, 22, and 24 (General, Standards, Prohibited Activities, Appeals,
Public Hearings, and Enforcement) of VESCO?
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HYDROLOGICAL PROCESSES
Hydrol. Process. 14, 1289—-1304 (2000)

Rainfall runoff and erosion in Napa Valley vineyards: effects
of slope, cover and surface roughness

M. C. Battany and M. E. Grismer*
Hydrologic Sciences, University of California at Davis, CA 95616-8628, USA

Abstract:

The effects of slope, cover and surface roughness on rainfall runoff, infiltration and erosion were determined
at two sites on a hillside vineyard in Napa County, California, using a portable rainfall simulator. Rainfall
simulation experiments were carried out at two sites, with five replications of three slope treatments (5%, 10%
and 15%) in a randomized block design at each site (0-64 m? plots). Prior to initiation of the rainfall simulations,
detailed assessments, not considered in previous vineyard studies, of soil slope, cover and surface roughness
were conducted.

Significant correlations (at the 95% confidence level) between the physical characteristics of slope, cover
and surface roughness, with total infiltration, runoff, sediment discharge and average sediment concentration
were obtained. The extent of soil cracking, a physical characteristic not directly measured, also affected analysis
of the rainfall-runoff—erosion process. Average cumulative runoff and cumulative sediment discharge from
site A was 87% and 242% greater, respectively, than at site B. This difference was linked to the greater cover,
extent of soil cracking and bulk density at site B than at site A. The extent of soil cover was the dominant
factor limiting soil loss when soil cracking was not present. Field slopes within the range of 4—16%, although
a statistically significant factor affecting soil losses, had only a minor impact on the amount of soil loss. The
Horton infiltration equation fit field data better than the modified Philip’s equation. Owing to the variability
in the ‘treatment’ parameters affecting the rainfall-runoff—erosion process, use of ANOVA methods were
found to be inappropriate; multiple-factor regression analysis was more useful for identifying significant
parameters. Overall, we obtained similar values for soil erosion parameters as those obtained from vineyard
erosion studies in Europe. In addition, it appears that results from the small plot studies may be adequately
scaled up one to two orders of magnitude in terms of land areas considered. Copyright © 2000 John Wiley &
Sons, Ltd.

KEY WORDS hillslope processes; infiltration; rainfall simulation; agriculture; plots; sediment transport; soil
cracking; soil crusts

INTRODUCTION

Agriculture traditionally has been the dominant land use in Napa County, California. After initial settlement
in the middle of the 19th century, grazing was the primary agricultural activity, gradually giving way to row
crop and orchard cultivation in the valley bottom lands. In the last few decades, the rapidly increasing
demand for wine grapes has led to a dramatic change in agricultural land use in the valley. In 1965, there
were approximately 9800 acres of wine grapes in the county (RCD Staff, 1997); by 1996 the acreage had
increased to 31 500 acres (Napa County Department of Agriculture, 1996). By the year 2010 wine grape

* Correspondence to: Dr M. E. Grismer, Department of Land, Air and Water Resources, Ishields Avenue, Veihmeyer Hall, University
of California, Davis CA 95616-8628. E-mail: megrismer(@usdavis.edu

Received 2 February 1999
Copyright © 2000 John Wiley & Sons, Ltd. Accepted 25 August 1999
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acreage is estimated to exceed 52 000 acres, stimulated by both increasing demand and recent ordinances
that require new wineries to use grapes grown within the county (RCD Staff, 1997).

As a result of urbanization and existing vineyard production in the valley bottom lands, over 80% of
projected vineyards to be planted before 2010 will be hillside vineyards on the eastern and western ridges
surrounding the valley, and in the hilly Carneros region of the southern country (RCD Staff, 1997). These
areas are of particular concern owing to the removal of native vegetation, including several hardwood species
(e.g. heritage oak trees) required for vineyard establishment, resulting in alteration of the watersheds.
Hillside vineyards may offer higher fruit quality, reduced frost danger, better drainage (RCD Staff, 1997),
and reduced occurrence of fungal disease as compared with the valley-bottom vineyards. Their cultivation,
however, can also lead to reduced infiltration and increased rainfall runoff and erosion, resulting in the loss
of topsoil and compromised stream water quality.

Traditional valley-bottom vineyard cultivation techniques, when applied to steep slopes, may create
systems that are particularly prone to runoff and erosion (Shanks, 1982). Erosion on new hillside vineyards
has been evident in recent years. In 1989, newly cleared vineyard land above Bell Canyon Reservoir badly
eroded during autumn rains, leading to sedimentation of the reservoir, a municipal water supply. Soil erosion
and the resulting waterway sedimentation are among the most serious threats to the health of the Napa
River system. In a 1990 State Water Quality Assessment, the Napa River was classified as ‘impaired’ along
80% of its length, owing to excess sedimentation, eutrophication and degradation of the fisheries habitat.
Sediment deposition has covered anadromous fish spawning gravel and pools, reduced the diversity of river
depths and habitats, and has negatively affected the food supply for fish (RCD Staff, 1997).

The need for additional study has been recognized for various Napa County watershed topics, including
the non-point pollution sources and their relative contributions and impacts, and the estimation of the
sediment delivery rates to tributary streams and the Napa River. Development of hillside vineyards is a
change of land use practices in the watershed having the potential to exacerbate non-point sediment
discharge; however, relatively little research attention has been directed at vineyard cultivation on steep
slopes (RCD Staff, 1997). In Europe, hillside cultivation is more prevalent and has thus received more
research attention. For example, French vineyards on steep slopes have been recognized as one of the most
erosion-prone agricultural land-use conditions (Wicherek, 1993).

Erosion rates are a function of both rain splash and runoff. For shallow slopes, rain splash is the dominant
factor causing erosion; as soil slope increases, runoff becomes the dominant factor (Kamalu, 1994). Splash
erosion does not redistribute large amounts of soil, rather it serves to detach soil material for transport by
runoff (Evans, 1980). Runoff, as sheet overland flow, carries with it the smaller detached particles, and acts
to remove the most erodible silt and very fine sand particles from the soil surface as it flows downhill (Press
and Siever, 1986).

When the rainfall intensity exceeds the infiltration rate, surface water excess accumulates on the soil; when
the surface depressions are filled, runoff in the form of sheet overland flow can occur (Hillel, 1982). Surface
roughness reduces the velocity of overland flow (Evans, 1980); differences in surface roughness can be due
to soil textural variations, tillage, residues on the surface, or the presence of living plant stems. Overland
flow is a very elusive and difficult process to measure, and as such relatively little is known about the
mechanics of soil loss by this process (Emmett, 1980).

Surface cover, in the form of living vegetation or residues, both reduces the impact energy of the raindrops
and prevents them from striking the soil surface. Raindrop impacts can compact bare soil, while soil particles
are moved by splash and flowing water; together these processes can seal the soil surface, reducing the
infiltration rate. With fewer soil particles detached by raindrop splash, the soil pores remain unclogged. At
low cover levels, runoff and erosion rates are related to the area of bare ground, increasing as the bare
ground area increases. Vegetated soils also have greater structure and aggregation, leading to higher
infiltration rates (Evans, 1980). The effect of cover on reducing runoff and erosion in natural rangeland
environments has been demonstrated to be due primarily to the increased litter cover, soil macroporosity
and soil structure, rather than to the direct interception of rainfall (Simanton et al., 1991).
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Generally, as the soil slope increases, so does erosion, with all else being equal (Evans, 1980). As slope
increases, the velocity of overland flow increases (Kloosterboer and Eppink, 1989); the increased flow
velocity increases both the erosive power and the competence of the flow to carry suspended sediments
(Press and Siever, 1986). Soil slope is also important in the splash erosion process; as it steepens, more soil
is splashed downhill (Evans, 1980). However, the runoff component is the most sensitive to slope change;
beyond some threshold inclination, it becomes the dominant erosive process (Kamalu, 1994).

Although runoff and erosion from California hillside vineyards has not been studied, vineyard erosion
studies in Europe provide some insight into the dominant processes controlling vineyard hillside runoff,
infiltration and erosion. Messer (1980) studied large plots under natural rainfall in French hillside vineyards,
at the same slope of 21%, to determine how surface treatments of ploughing, chemical weed control and
grass cover affected runoff and erosion. The chemically weeded plot showed the greatest amounts of runoff
and erosion, attributed to its relatively small amount of both cover and surface roughness. The rough-
ploughed and grass-covered plots had greater amounts of infiltration, demonstrating the effects of surface
roughness and cover, respectively, on runoff and erosion. Tropeano (1983) measured runoff and erosion in
large plots under natural rainfall in three hillside vineyards in Italy, to determine soil erosion rates under
different management practices. Vine rows in this area are planted along the slope contour. These practices
included (i) bare, ploughed soil, (ii) bare soil with occasional shallow tillage or herbicide use, and (iii) cover
of grass and weeds. Ploughing increased infiltration compared with the shallow tillage/herbicide control, but
the loose soil was eroded more easily. The grass and weed cover showed the smallest amount of runoff and
erosion. Gril et al. (1989) used a small rainfall simulator to measure the amount of runoff and erosion
occurring from the row middles of steep vineyards in France. Comparisons were made with permanent grass
cover, mulches of straw, compost, grape pomace, wood bark and sawdust, and bare non-tilled soil. The
slopes tested ranged from approximately 16% to 29%, with vine rows aligned with the slope. They concluded
that all treatments reduced runoff and erosion as compared with the bare-soil reference plots, and rec-
ommended the use of permanent grass as the most cost-effective cover.

Louw and Bennie (1991) measured runoff and erosion under natural rainfall for several surface treatments
in South African vineyards. Surface treatments included clean tillage, straw mulch, triticale cover crop,
phosphogypsum and polyacrylamide, all applied on 7% slopes. Clean tillage showed the greatest amount of
cumulative runoff and erosion, straw and cover crop the least.

The need for further quantification of the influences of the surface factors that control runoff and erosion
in hillside vineyards has been recognized in recent field studies. Messer (1980) noted large differences in
erosion among hillside vineyard plots that had the same slope, management and soil type; these differences
were concluded to result from varying cover and surface roughness conditions, but no measurements of
these factors were made. Gril ef al. (1989), in their work with a rainfall simulator over bare, non-tilled
vineyard reference plots, noted very heterogencous amounts of runoff and erosion at the different slopes
and locations. They could not establish a significant relationship between the runoff observed and the plot
characteristics such as slope, texture, or soil moisture. Further quantification of the effects of slope, cover
and surface roughness on rainfall runoff and erosion in hillside vineyards will permit a better understanding
of how the land-use changes occurring in the Napa Valley will affect the runoff and sediment budgets in the
watershed. Rainfall simulation on small plots was the most practical method to obtain this information in
operating vineyards, as it can be conducted in an unobtrusive manner and over relatively short time periods.

MATERIALS AND METHODS

The research was conducted at a commercial vineyard in southern Napa County, California, latitude
38°13’30”N, longitude 122°14’0"W, at an average elevation of approximately 55 m above sea level. Climate
in the area is typical Mediterranean; summers are hot and dry, winters are cool and moist. Annual
precipitation in the region is from 500 to 750 mm, and the mean temperature is 1517 °C (Lambert and
Kashiwagi, 1978). The rainstorms in the area are of relatively low intensity, with a correspondingly small
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universal soil loss equation (USLE, Wischmeier and Smith, 1978) rainfall erosivity (R-value) of approxi-
mately 60 (US Department of Agriculture; USDA-SCS, 1994).

The vineyard soil in the area was of the Fagan series (fine, smectitic, thermic Typic Argixerolls). This soil
was formed in place from weathered marine sedimentary shale. The permeability of these soils was generally
slow, with moderate to high runoff characteristics (Lambert and Kashiwagi, 1978). The vineyard topography
consisted of small rolling hills, with maximum slopes of 17% in the study area. Historically, the area was
covered by annual grasses, forbs and sparse perennial grasses. Some of the north-facing slopes still retained
native oak tree varieties (Lambert and Kashiwagi, 1978). Previous agricultural activity at the study site
consisted of pasture and hay production; vineyards were established in 1991, six years prior to the study
period.

Merlot and Chardonnay vines were planted in straight rows, in and east—west orientation. The trellised
vine rows, 3 m apart, were oriented parallel with the slope direction. A strip of soil extending 0-5 m on either
side of the vine trunks had been kept clean of weed growth with herbicide applications. The remaining
surface between the vine rows had a sparse mixed cover of primarily Fescue (Vulvia spp.), and some
broadleaved species, comprised mostly of chickweed (Stellaria media [L.] Villars), shepherd’s purse (Capsella
bursa-pastoris [L.] Medicus), field bindweed (Convolvulus arvensis [L.], and black mustard (Brassica negra
[L.], Koch). These species were the common native winter vegetation in the local vineyard floors. Manual
pruning of the vines occurred during February and March, with the pruned cane residue (maximum diameter
of approximately 10 mm) placed in the row middles. A tractor-mounted rototiller later passed over the
prunings, cutting and breaking the canes into small pieces about 20—40 mm long; the rototiller did not till
the soil or winter vegetation as it passed. The wheel track width of the tractor was approximately 2 m).

Based on the results from an initial slope survey and access considerations, two hillside sites were selected
in the vineyard for study. Both sites had minimal side slope, and vine rows were planted on the contour.
With the initial slope survey information, the regions with 5, 10 and 15% slopes were located at both sites.
Individual plots were marked in a 2 x 3 complete randomized block design of two sites by three slope
treatments, with the intention of using ANOVA analyses to determine significant ‘treatment’ parameters.
There were five replications per treatment at each site, for a total of 30 plots (Battany, 1997). Both sites had
a western aspect, and were located approximately 200 m apart from each other. The two sites were chosen
on the basis of having rows orientated along the slope direction, having gradual slope changes from near
level to the steepest slopes available, and for having as uniform cover characteristics within the site as
possible. Replicates were in adjacent rows. Rainfall simulations were conducted first at site A then at Site B
in February and March 1997. Site A was tested without the current year pruning residues, whereas site B
was tested after the rototiller had passed over the pruning residues.

Rainfall simulations were performed using a drop-former unit, developed specifically for the vineyard
conditions, described by Battany and Grismer (2000). Rainfall occurred over a 1 m? area, with a drop fall
height of 3-5 m. All plots were subject to a storm intensity of 60 mm/h for 40 min. The 40 mm of rain in
each simulator test storm provided 8-5% more total energy and 55% more depth than the natural 100-year,
40-min event in the area (Miller et al.1973), with a simulator rain energy of approximately 70% that of
natural rainfall. Simulated rainwater chemistry is an important factor to consider in simulation experiments,
as water with a high electrical conductivity tends to flocculate soil particles, whereas with the low electrical
conductivity more typical of natural rain, the same particles may be dispersed and readily eroded. Kim and
Miller (1996) concluded that the presence of salts in water used for rainfall simulation studies may cause
serious errors where the intent is to simulate rainwater of low electrical conductivity. Based on rainwater
chemistry sampling in the region from prior years, we duplicated the rainwater using distilled water modified
with NH,NO;, CaSO,, and NaCl for use in the simulator; resulting in a solution pH of 5-0.

A square aluminum plot frame (0-8 x 0-8 m) with a runoff collection network described by Battany and
Grismer (2000) and similar to that used by Greene and Sawtell (1992), was installed in the centre of the row
middle for each simulation. The plot areas always were chosen between the tractor wheel tracks to avoid
compacted soils. The parameters determined for each plot were the slope (%), cover (%), surface roughness
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(equivalent cm), cumulative runoff (cm), cumulative sediment discharge (g/m?), and the average sediment
concentration (g/L).

A small pin-gauge similar to that used by Kincaid and Williams (1996) with a bubble level was used to
determine the actual plot slope, cover characteristics, and surface roughness before simulations. The pin-
gauge consisted of 12 sliding brass rods spaced 2 cm apart. At site A, five plot transects for slope determination
were made for a total of 60 data points; whereas, for site B, seven plot transects for slope determination
were made for a total of 84 data points. Transects were performed across the hillslope direction. For each
data point, the pin location, height and cover characteristic (bare soil, living plant, residue, etc.) were
recorded. A unidirectional slope value for each plot was determined by combining the measured slope of
the plot border frame with the slope of the regression line from average pin-gauge values of the transects
relative to the plot border frame. The surface roughness was calculated as the standard deviation of the
individual pin-gauge heights relative to the same regression line through the transect average pin-gauge
values (Kincaid and Williams, 1966). The corrected slope was determined by fitting a straight line to the
average of the heights for each pin-gauge transect versus their distance from the runoff lip. The slope of this
regression line was then added to the field-measured slope of the plot frame to give the corrected slope for
the plot. Surface cover was calculated by summing all the field-measured cover components (broad-leaf,
grass, residue and twigs) into a single percentage cover value.

Sail cores (10 cm deep x 4:9 cm diameter) for volumetric water content and bulk density measurements
were taken both before and after the test storm at each plot. Four pre-storm samples were taken from just
outside the installed plot frame, and four post-storm samples were taken from within the plot frame. Soil
cores were oven-dried at 105 °C for 48 h prior to dry-mass measurements. Composite soil samples within
replicates at each site for depth intervals of 0—5 cm and 5—10 cm were also made for analyses of soil texture
(sand—silt—clay) and organic matter content (Table I). Soil texture differed markedly between the two sites.
At site A, soil texture was silty clay for all slopes at both the 0—5 and 5—10 cm depths measured. At site B,
the 5% slope category texture was a silt loam at both depths, whereas the 10 and 15% slope category
textures were silty clay loams at both depths. In general, soils in this area are highly variable, owing to the
folded nature of the underlying parent material formations, so such differences were not unusual or unex-
pected over the short separation distance (200 m) between the two sites.

Runoff (including sediment) for each test storm was collected at 30-s intervals during the first few minutes
of runoff generation, and then at 1-min intervals until runoff ceased. Sediment was separated from the water
either by vacuum filtering (using Whatman no. 1 filters), or by settling and decanting, and then oven drying
for 24 h at 105 °C. The average sediment concentration was determined as the ratio of the total dry sediment
mass collected to the total runoff volume.

As cumulative infiltration and runoff values alone are relatively coarse indicators of the runoff—erosion
process, infiltration function parameters were also determined, and the model parameters used for com-

Table I. Soil texture and organic matter content at sites A and B

Site slope % Sand at % Silt at % Clay at % Organic matter at

category depths depths depths depths
0-5cm  5-10cm 0-5cm  5-10cm 0-5cm  5-10cm 0-5cm  5-10cm

A 5% 14 7 43 51 43 42 3-0 2-8

A 10% 7 6 50 51 43 43 29 2-5

A 15% 11 11 47 49 40 40 29 2-8

B 5% 17 17 61 59 22 24 29 32

B 10% 16 14 54 56 30 30 29 34

B 15% 14 13 52 52 34 35 30 3-0
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parative purposes. Infiltration rates were determined by subtracting the measured runoff rates from the
rainfall application rate; as such they also included evaporation, interception and surface storage
components, which were included in the amount considered to be infiltration. Two commonly used infil-
tration functions were compared. The Philip’s sorptivity equation is often used in agronomic/soils related
studies, whereas the Horton equation is preferred in hydrological analyses. Non-linear curve fitting was
accomplished using the ‘Solver’ optimization tool of the Microsoft Excel computer program (Walsh and
Diamond, 1995).
The modified Philip’s equation (Philip, 1969) may be written

i=A+Bt" (1)

where i is the instantaneous infiltration rate (cm/h), 4 is the long-term infiltration rate (cm/h), ¢ is the elapsed
time (h), and B and # are fitting parameters. In the optimization process, parameters 4, B and n were fitted
simultaneously; boundary conditions set for parameter 4 were (0-5x M) < A < (M), where M was the
minimum observed plot infiltration rate, usually the final value recorded.

Similarly, the Horton equation (Horton, 1940) may be written

i= ic + (lO - lc) ek’ (2)

where 7 is the instantaneous infiltration rate (cm/h), ¢ is time (h), i, is the steady infiltration capacity (cm/h),
iy 1s the initial infiltration rate (cm/h), and & is a constant (1/min). The parameters i, i, and k were fitted
simultaneously; and the boundary conditions were such that both i, and i, were positive.

In addition, the soil erosion process was modelled using existing empirical equations. First, soil erosion
as a function of cover was modelled using the non-linear equation given by Dickey et al. (1984)

ES = A et 3)

where ES is erosion (tons/ha), C is cover (%), and 4 and B are fitting parameters. Secondly, soil erosion as
a function of slope was modelled using an equation modified from that given by Djorovic (1980)

E=mxx"+b 4

where E is erosion (g/m?), x is slope (%), and m, n and b are fitting parameters. We added the intercept
term, b, to that given by Djorovic (1980). A comparative soil erodibility value (USLE K-factor) for the plots
was also determined by dividing the observed cumulative soil erosion (tons/ha) by the rainfall erosivity
index (Lal, 1988). The rainfall erosivity index (EI;, of the simulated rainfall storm was calculated following
Lal (1988) as

ElLy, = Ex Iy

where EI, is the rainfall erosivity index (J mm/m? h), E is the total storm energy (J/m?), and I, is the
maximum 30-min intensity (mm/h). Fitting a line to the plotted values of soil erodibility against cover and
determining the intercept provided an estimate of the bare-soil erodibility.

As part of the randomized block experimental design, all runoff and erosion data were evaluated with
one-way ANOVA and multiple-factor linear regression techniques using the Statmost computer program
(Datamost Corporation, 1997). One-way ANOVA was first used to evaluate differences in plot physical
characteristics and runoff parameters for the same slopes between the two sites to determine if the two sites
could be considered together as one single experiment for additional analyses. One-way ANOVA was then
used to evaluate differences in the plot physical characteristics and runoff parameters between the different
slopes for each site. Although ANOVA analyses would have been appropriate had the ‘treatment’ factors
actually held constant from location to location, we found that these factors were too variable of themselves
to constitute individual ‘treatments’; hence, we used linear regression techniques to analyse the data, as will
be discussed later.
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Linear regression was first used to evaluate correlation between the individual plot physical characteristics
and then to evaluate the correlation between each of the runoff/erosion parameters and single-plot physical
characteristics in a stepwise fashion. Three-factor multiple linear regression was used to evaluate the
correlation between combinations of the plot physical characteristics and these runoff/erosion parameters.
Although regression techniques do not establish cause—effect relationships, we considered parameters to be
‘significantly correlated’ when at, or above, the 95% confidence level in all the regression analyses.

RESULTS AND DISCUSSION

We first consider the specific plot measurements of slope, surface roughness, cover, runoff and erosion
followed by a discussion of the statistical analyses used to evaluate the data. Summary values of both the
plot physical characteristics and infiltration, runoff and erosion parameters are listed in Table II. Runoff
and infiltration rates did not appear to reach steady-state values for nearly half the storms (despite pre-
testing trials), particularly at site B, where soil cracking was encountered. Extrapolated values were used as
needed. The available water supply for the simulator limited rainfall duration, otherwise, a longer duration
would have been used.

The ‘corrected slope’ values for the individual plots were notably different within the same ‘slope category’,
this indicated that the more precise evaluation of the slope with the pin gauge allowed for better charac-
terization of the actual test plot slope. The corrected slopes ranged over a factor of four, rather than three
as planned. In the 15% slope category, the average corrected slope at site A was 16:3%, whereas at site B it
was 13:7%; this would have led to some errors in the ANOVA comparison, as the treatments were not
identical between the two sites. The small plot size was susceptible to large variations in the surface
topography; had the initial estimated ‘slope category’ values been attributed to all five slope replicate plots,
the regression analyses would have been less accurate. Although cover was not intended to be a treatment
per se, we found that this parameter had the greatest range (over a factor of nine) across the slope treatments
and, as discussed later, became the single most important variable affecting erosion from the plots.

The observed infiltration and sediment discharge curves showed variation or ‘noise’ during the rainfall
application, indicating the dynamic nature of the controlling processes. Observations during the rainfall
simulation concurred, as runoff movement, soil transport, and soil slumping altered the surface shape,
surface flow patterns, and surface storage depressions throughout the storm.

The goodness-of-fit of both the modified Philip’s and Horton infiltration equations to the observed
infiltration curves was judged by the residual sum of squared errors (SSE) term. The optimization procedure
sought to minimize this parameter for each curve, thus relative comparisons of the magnitude of the SSE
for each model at a plot gave an indication of model performance under the particular field conditions
encountered. A linear regression of the Philip’s and Horton Equation SSE pairs for both sites indicated that
the Horton SSE terms were significantly less than the Philip’s SSE at p < 0-01 (Battany, 1997). Both sets of
model parameters were compared in the later statistical evaluations, as each model uses different parameters
for describing the infiltration process.

Linear regression was used to determine if the plot runoff parameter ‘slope of cumulative sediment
discharge’ was statistically different from the runoff parameter ‘cumulative sediment discharge.” It was
anticipated that the former would provide more accurate information than the cumulative value about the
sediment loss process during later time periods because it did not consider the initial runoff period, when
soil disturbed in the plot frame installation process would be more susceptible to erosion. Results for the
two parameters were very highly correlated (p < 0-000), indicating that they both described the same
phenomenon; thus, the ‘slope of cumulative sediment discharge’ parameter was not considered further.

We found that the one-way ANOVA was not the best analysis method to evaluate the effects of the
multiple-measured factors. Although the slope category was readily applied and subsequently analyzed as a
distinct treatment, it was obvious from the range of corrected slope values that this treatment was quite
variable. In addition, it was not possible to apply the other relevant factors of cover and surface roughness
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as individual treatments. These factors varied in a non-random fashion throughout the sample population,
as seen by the significant differences in cover both within site A as well as between sites A and B. The
influence of these other factors was not taken into account in those ANOVA tests, in which only slope
category was given consideration. Moreover, comparison of the average values in Table II indicate that
cover is the primary ‘treatment’ factor affecting erosion rather than slope as considered in the randomized
block design. Cumulative infiltration and runoff are practically the same for all slope treatments, as are the
other variables (e.g. net increase in soil moisture, soil bulk density, etc.). Regression analyses, because they
did not group the plots into treatment groups were a more appropriate method to evaluate the effects of the
various factors in this data set and were used in all further evaluations.

Linear regression correlation comparison of site physical characteristics and slope treatment effects — combined
site data analyses

From the linear regression correlation methods, we attempted to determine if there were any tendencies
for plot physical characteristics to occur simultaneously. The only significant correlation identified by this
analysis was that of the pre-storm soil water content and corrected slope at site A; that is, drier soils were
associated with the steeper slopes. However, because no such relationship was noted at site B, we considered
this result for site A to be inconclusive. Lack of significant correlations between plot physical characteristics
indicate that there was no preference for them to occur together; that is, they were randomly distributed.
This observation allowed us to treat each measured parameter as individual random variables, such that
regression techniques between individual parameters could be used to identify ‘significant’ correlations.

The three-factor multiple linear regression for the combined data of sites A and B used the plot physical
characteristics (corrected slope, cover and surface roughness) as independent factors. From this analysis,
we found that the cover consistently had the most significant correlations with the runoff/erosion parameters,
except the modified Philip’s equation B. The surface roughness was the next most highly correlated parameter,
whereas the corrected slope showed little correlation to the runoff/erosion parameters. We also obtained
similar results (for comparison purposes) using single-factor linear regression analyses performed on the
combined data set. These correlation results were more consistent with our observations and intuitive grasp
of the actual runoff/erosion processes occurring at the sites than that suggested by the ANOVA. We
determined the relative strength (regression coefficient, r*, values) of each significant correlation and these
are summarized in Table III.

Cumulative runoff decreased with increasing cover, however, this correlation was weak, reflecting both
the influence of the other plot characteristics as well as the inherent spatial variability of infiltration
and hence runoff/erosion. Similarly, increasing surface roughness resulted in decreased cumulative runoff,
although again, the correlation was poor. A weak correlation between surface roughness and total runoff
was also obtained by Freebairn and Gupta (1990). However, the roughness parameter used here probably
incorporated soil crusting, with the smoother surfaces having a higher amount of crusting; this interaction
of both roughness and crusting may have contributed to the weak correlation between roughness and runoff.
A greater degree of crusting would be expected under less cover as a result of the crust-forming action of
rainfall on exposed soil according to Goff et al. (1993), but no correlation between roughness and cover was
noted here when making the comparison. The range of roughness values was relatively small, suggesting
that the field surfaces at sites A and B were relatively smooth. Unfortunately, several different methods have
been used for describing the surface roughness in different studies, so direct comparisons were not possible.

Cumulative sediment discharge decreased with increasing cover indicating that cover exerted a greater
degree of influence (Freebairn and Gupta, 1990) on the soil loss as compared with either slope or surface
roughness. The correlation between the average sediment concentration and cover was the greatest, again
indicating the greater influence of cover on erosion. Green et al. (1994) did not observe a reduction of
sediment concentration with increasing cover, a condition that they attributed to the particularly coarse
structure of the cover plants at their sites, which had little effect on reducing the raindrop impact energy.
The shorter, finer cover of annual grasses and broad-leaved species in the vineyard, together with older
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Table III. Summary of regression analyses of runoff and erosion parameters as affected by slope roughness and cover

Independent Dependent Significant correlations? Regression
parameter factors (95% level) coefficient,
Combined Plot A* Combined Plot A*
Slope Runoff No Yes — 0.12
Infiltration No Yes — NRP
Philip’s 4 Yes No 0-03 —
Horton i, Yes No 0-05 —
Roughness Runoff Yes Yes 0-20 0-30
Ilfiltration Yes Yes NR NR
Sediment Yes No 0-28 —
Cover Runoff Yes Yes 0-15 0-41
Infiltration Yes Yes NR NR
Sediment Yes Yes 0-34 0-30
Sediment concentration Yes Yes 0-45 0-33
Philip’s 4 Yes No 0-14 —
Horton i, Yes Yes 0-26 0-54
Horton i, Yes Yes 0-34 0-29
Horton & Yes Yes 0-40 0-41

*No significant correlations were found for the Plot B data.
" No regression was conducted between these parameters.

pruning residues, meant that the cover was more near the surface and had a greater degree of direct-soil
contact than the more upright species encountered by Greene et al. (1994). The amount of direct-soil contact
by cover materials has long been recognized as an important component in controlling soil loss (Rose, 1988).

The modified Philip’s 4 parameter, or steady infiltration rate, increased with increasing cover. This follows
the understanding that the presence of cover physically impedes overland flow, allowing more time for
infiltration. The fitted relationship between Philip’s A4 parameter and cover resulted in a small #* value,
however, suggesting that factors in addition to cover also influenced the final infiltration rate. Increasing
slope also showed a significant correlation towards decreasing Philip’s 4, but the trivial /> value again
indicated the more dominant influence of cover and other parameters.

The Horton i, term is analogous to the modified Philip’s 4 in describing the long-term or steady infiltration
rate at a plot. The Horton i, increased with increasing cover, but the correlation was greater than that for
the Philip’s 4 term, reflecting the better fit of the Horton equation to the observed data, as noted earlier.
The Horton i, term represents the initial infiltrability (Hillel, 1982), or the capacity for infiltration at time
zero. In contrast to that observed by Goff er al. (1993), increased cover led to a decrease of i, Here, i, is
better interpreted as describing the initial rate of decrease in the infiltration rate, which when projected to
the y-axis yields the y-intercept or infiltrability term. As plots with low cover had more and earlier runoff,
the shapes of their infiltration curves showed a more abrupt rate decrease in the time period directly after
runoff initiation, and thus yielded a larger Horton j, value. Finally, the Horton k term describes how quickly
the infiltration rate decreases from the initial infiltrability, i,, to the long-term infiltration rate, i.. As k
increases, the infiltration rate reaches the long-term i, value more quickly. With increasing cover, k decreased,
indicating that more time was necessary for the long-term infiltration rate to be reached when more cover
was present.

The correlation results for the modified Philip’s 4 and Horton i, terms suggested that as cover increased,
the long-term or final infiltration rate also increased. This effect also can be explained by increased surface
crusting present in plots with less cover. No quantification of the degree of surface crusting was made; but
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as such crusts develop under rainfall impact, more crusting would be expected under conditions of less cover.
Surface crusts have greater density, finer pores and lower saturated conductivity than the underlying soil,
and can greatly reduce infiltration rates, even if the crust is only a few millimetres thick (Hillel, 1982).

Linear regression correlation comparison of site physical characteristics and slope treatment effects — individual
site data analyses

Sites A and B had differences in plot physical characteristics, including soil texture, pre-trial water content
and soil bulk density (Table IT). The most notable difference, however, was the larger degree of surface soil
cracking at site B. At site A, a few shallow cracks were noted, whereas at site B frequent and extensive
cracking was apparent. Observations during the rainfall simulations indicated that the cracks were acting as
a sink for the overland flow. Owing to these differences, we applied the regression analyses to each site
separately in order to determine how the presence of cracking affected the influence of the plot physical
characteristics on the runoff/erosion parameters.

The three-factor regression results for site A data alone were similar to those obtained for the combined
site data. Cover remained the most influential factor and was significantly correlated to all runoff/erosion
parameters except Philip’s B and n values. In this case, however, both the corrected slope and surface
roughness were also significantly correlated with the runoff and infiltration parameters. The three-factor
regression results for site B data alone yielded virtually no significant correlations, in stark contrast to that
obtained for the combined data set. By separating the two sites, the influence of cracking was confined to
site B, where it appeared to be the controlling factor affecting infiltration, runoff and soil loss during the
rainfall simulations.

To further evaluate the effect of individual plot physical characteristics on all runoff/erosion parameters,
linear regressions were performed on all combinations using the plot physical characteristics as independent
factors and the runoff/erosion parameters as dependent factors for sites A and B separately. We also included
parameters for soil particle size, water content and bulk density in the analyses, to determine if these were
correlated with, or could explain, the differences noted between sites A and B. As with the three-factor
regression analyses above, we found that for site A data, significant correlations occurred between cover
and all parameters except the Philip’s equation terms, as well as, significant correlation between sediment
concentration and percentage silt fraction. In addition, surface roughness was significantly correlated with
total runoff, infiltration and erosion, however, slope was not a significant factor at all. The only significant
correlations for the site B data were between average sediment concentration and cover, percentage clay and
percentage silt fractions. These results supported our earlier observations using the combined data set, which
suggested that cover was the primary factor controlling erosion and that soil cracking is a factor that may
need to be considered in the future in terms of its effects on erosion.

The cover at site A exhibited the same strong influence as seen with the combined data, that is, runoff
decreased as cover increased, however, there was a stronger correlation. Similarly, the surface roughness at
site A followed the same correlation with cumulative runoff as seen with the combined data and the * value
increased. The cover effects on the cumulative sediment discharge and average sediment concentration at
site A were similar to that seen for the combined site data. Surface roughness was also now correlated with
the cumulative sediment discharge, with increased roughness leading to decreased cumulative sediment
discharge. The Horton infiltration equation parameters at site A all exhibited similar degrees of correlation
with the cover as was seen in the combined data set, with the exception that the 7 value obtained between
cover and i, doubled.

Cover effects on erosion

From the regression analyses we determined that cover was the primary factor affecting erosion rates,
with surface roughness and slope as secondary supporting factors. Practically, we were particularly interested
in quantifying the effects of rainfall and cover on erosion rates from the sloping vineyard sites to assess their
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impact on the Napa Valley watershed. Fitting the cumulative sediment discharge versus cover data from
both sites to the equation of Dickey et al. (1984) yielded (for 28 data sets)

erosion = 3-9 0035 xCover (42 — ().59) (5

From this relationship, the amount of erosion (tons/ha) that would occur with zero cover is 3-9 tons/ha
for the rainfall simulations. The value of B = —0-035 was within the range of values reported for row-
cropped land with shallow slopes (Dickey et al., 1984). When plotting this data set with the individual slope
categories using separate symbols, a noticeable separation of the data among the slope categories was
apparent, so we considered separate analyses that were slope dependent. When fitting the Dickey et al.
(1984) equation to the 5%, 10% and 15% slope categories individually, we obtained r* values of 0-30, 0-77
and 0-76, respectively, as compared with the combined data set 1> of 0-59. Values of 4 were 0-76, 3-8 and 15
tons/ha for the 5%, 10% and 15% slope categories respectively, and the values of B were —0-01, —0-03
and —0-07, respectively. These results showed notable differences in the behaviour of the different slopes to
erosion, but we note that relatively few data sets are used to develop each curve.

The soil loss values determined with Equation (5) seemed reasonable for the hillside vineyard system, as
estimates of annual soil loss for area hillside vineyards have ranged from 5 to 50 tons/ha (RCD Staff, 1997).
With the average plot cover of 35%, the model for all 28 data pairs predicted 1-2 tons/ha of average soil
loss for a single storm event equivalent to the rainfall simulation intensity. The erosion equation values
developed from the small simulator plots appeared to be reasonable estimates for what could be expected
from a natural storm. However, it is difficult to draw conclusions based on a single storm intensity and
duration, as erodibility rankings of watershed areas appear to be very sensitive to the storm characteristics
(Naslas et al., 1994).

Comparison with other vineyard erosion studies

The total soil loss from both sites was compared with reported soil loss values from vineyard rainfall
erosion studies performed in Europe with similarly textured soils on steeper slopes (Table IV). The data of
the other studies were adjusted to provide estimates of soil loss that would occur at the same rainfall energy
and duration as used in the Napa Valley rainfall simulations. The erosion values of the other studies were
adjusted based on the findings of Wischmeier (1959) and Young and Burwell (1972). Wischmeier (1959)
found that at constant rainfall intensity, soil erosion was proportional to total storm energy. Young and
Burwell (1972) indicated that the ratio of soil loss of simulated to natural storms was essentially the same
as the ratio of the simulated to natural storm energy. Gril et al. (1989) and Tropeano (1983), in their
comparison of different surface cover treatments, also performed simulated and natural rainfall tests,
respectively, over bare, non-tilled reference plots. Their tests included the same 6 cm/h intensity used here,
but for 60-min duration storms. We estimated a 40-min soil loss value by dividing their reported values by
1-5. This procedure assumes a linear cumulative soil loss relationship with zero intercept, a potentially minor
discrepancy. Tropeano’s soil loss values were also multiplied by 70% to account for the ratio of simulated
to natural rainfall energy. We did not include the S. Vittoria d’Alba site in Tropeano’s study in the
comparison because of field terracing. The last column of data summarized in Table IV can be compared
directly with the average slopes and soil loss values for the Napa Valley rainfall simulations in Table II.

Plotting all soil loss values versus field slope data from Tables II and IV revealed a general relationship
of increasing soil loss with increasing slope. Fitting this data with Equation (5) yielded an excellent fit, as
given below

soil loss(g/m?) = 0-000051 x slope(%)°**+73-1 (* = 0-91) (6)

The comparative work of Gril ef al. (1989) and Tropeano (1983) involved steeper slopes, but the soil loss
amounts with respect to slope in the vineyards appeared to follow a similar trend to that observed in Napa.
The effects of cover or surface roughness were not considered in developing Equation (6) as these data were
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not available for all the studies considered. However, other than the recently tilled, steepest sloped site used
by Tropeano (1983), the surface conditions for the Napa and European tests were fairly comparable as all
had minimum to no tillage with low to zero cover levels. Differences in antecendent soil moisture were also
not considered. Nonetheless, soil loss from a similar storm energy and duration over the range of slopes
appeared to follow the expected trend of soil loss increasing with increasing plot slope. In addition, it appears
that the results from the small plots (on the order of 1 m?) are comparable to that from much larger plots
(3040 m?), suggesting that scaling the results to larger areas may be possible.

Results such as Equation (6) may provide guidance for future work directed at evaluation of the role of
slope on the soil loss and runoff processes with small plot equipment. A primary limitation in gauging the
influence of plot characteristics such as slope is the need to use substantially different treatment levels in
order to show statistically significant differences, given the large amount of variability common to this type
of field work (Meyer, 1988). Rainfall simulation experiments that successfully characterized the slope effect
in other environments have used very distinct slope treatment categories, such as <15%, 15-30% and
>30% as used by Naslas et al. (1994). Nonetheless, it has generally been found that both runoff and soil
loss increase with increasing slopes (Evans, 1980).

SUMMARY AND CONCLUSIONS

The significant correlations (at the 95% confidence level) between the physical characteristics of slope, cover
and surface roughness, and total infiltration, total runoff total sediment discharge, and average sediment
concentration, builds upon the studies of Messer (1980), Tropeano (1983) and Gril et al. (1989). These
earlier studies did not include detailed quantification of the vineyard surface characteristics, rather these
characteristics were speculated to be causing the observed differences in runoff and soil loss. We also
speculate that the extent of soil cracking, a physical characteristic not directly measured in this study, is very
important towards the analysis of the rainfall-runoff—erosion process. Despite the goal of setting up two
similar test sites in the randomized block experimental design, we found that average cumulative runoff and
average cumulative sediment discharge from site A was 87% and 240% greater, respectively, than that at
site B. This difference in response to the rainfall simulations by the two sites could be linked directly to the
greater cover, extent of soil cracking and bulk density at site B as compared with site A. We found that a
portion of the variability normally considered to be uncontrollable in this type of field experiment (Meyer,
1988) could be attributed to relatively small differences in slope, cover and surface roughness.

Consistent with previous research, we found that extent of soil cover was the dominant factor limiting
soil loss from hillside vineyards when soil cracking was not present. Field slopes within the range of 4-16%,
although a statistically significant factor affecting soil losses, had only an overall minor impact on the
amount of soil loss. From our analysis, we found that the Horton infiltration equation fit the field data
better than the modified Philip’s equation. We also determined that due to the variability in the ‘treatment’
parameters affecting the rainfall-runoff—erosion process, use of ANOVA methods was inappropriate and
that regression correlations may be more useful towards identification of significant processes, or factors.
Quantitative data that relate vineyard land-use practices to rainfall runoff and soil loss processes are difficult
to obtain, and as such more empirical relationships are generally used in the prediction of these processes.
Overall, the results of this study yielded similar values for soil erosion parameters as those obtained from
vineyard erosion studies in Europe. In addition, it appears that results from the small plot studies may be
adequately scaled up one to two orders of magnitude in terms of land areas considered.

Watershed management agencies (local RCDs) are increasingly using large-scale GIS-type models for
describing water and sediment budgets within the watershed, as affected by land conversion, that need
adequate input information. Our results indicate that if expansion of vineyards to steeply sloping fields is to
continue, then regulatory best management practices should include stipulation that adequate cover materials
be maintained between the vine rows so as to reduce erosion problems, particularly on land slopes greater
than 10-15%. However, there is still a need for site-specific quantification of relevant runoff/erosion
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parameters at larger scales (Wierda et al., 1989; Naslas et al., 1994). Additional study is merited on a wider
variety of soils and slopes. For example, greater slope length would allow for more development of overland
flows and increased hydraulic shear, which is expected to be the dominant erosive force as slope increases
(Kamalu, 1994). In zero-cover rainfall simulation treatments, soil loss has been shown to increase linearly
with the simulated slope length (Goff et al., 1993). Further work should also include the scaling-up and
correlation of small-plot rainfalls studies to area-wide natural rainfall measurements of erosion, thereby
permitting the use of rainfall simulation to gather relevant information over a wider geographical area.
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The recently completed Covnty Hescurces foventory idemtified the problems and
concerns in the planning area. Yhe sreal extent of goil and wind evesion,
flooding, water couservation and qwa ity, salinefaikell goils, and high water
table problems are tabulated by varicus land vses $0x Haps and Sonoms Counties.
{Detailed problem assessmenta, norwmally & part of viver basin studies, were nol
an objective of this study.)
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appendix 1s to provide a pictovial veview of coumon prob-
gvaluation of pvactices for the Hillside Vineyauds Unin,
t Aves.

Causative factors and preventive actions refer omly te what is seen in the

photograph and may not be assumed complete. An cnwgite luvestigation will be

neaded to determine the actual problem emtent, cavsative Lacto. . and selection
o4

of g

ctive and restorative actions that apply.

Although only a few, mostly emevgency, measures or practices ave shown, this
method should be used to docvwment successes, failures ov shovicomings of any
practica or measure. This simple method allows for wider distwibuiion of
evaluations needed to improve or stveamline design and installation procedures
or eriteria.
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2)

What is the projected impact of these exemptions if approved, on the annual budget for
Agricultural Commissioner’s Office for staff/operations to provide oversight under VESCO?
Would the proposed exemptions result in a significant reduction in revenue from
permitting? If so, what might be the effect on overall staff level to ensure compliance with
VESCO?

On average over the past several years, how many acres of planting and replanting per year
have been permitted under VESCO? What has been the average permitting revenue? What
are the typical times from receipt of a complete application to permit approval for a Level |
or Level Il permit?

Assuming that the requirements specified in VESCO Articles 2, 16, 18, 20, and 22 would be
maintained for vineyard and orchard development projects as specified in VESCO, if the
permit requirements were exempted as described above, what types of challenges might
result for the Agricultural Commissioner’s Office staff in trying to determine compliance with
Articles 2, 16, 18, 20, and 227

For example, at a minimum you would have to retain the authority to perform an
inspection. During an inspection, if no plans are required (because these are only specified
as permit requirements), how much more difficult/time consuming might it be to confirm
compliance with grading, drainage, setback, etc. requirements?

Please provide a complete description of “the plug and plant method,” and if possible, an
assessment of the potential impacts of this approach (assuming a requirement to install
erosion control BMPs and County staff inspection) on potential sediment discharge from
replanted vineyards.

Additional Input

1)

VESCO was adopted to regulate vineyard and orchard development as needed to protect
natural watercourses from erosion, sedimentation, and other impacts to aquatic habitat. On
average, we estimate that about 1-in-16 acres of land in Sonoma County is currently planted
in wine grapes. Previous local studies have documented that the extent of soil cover is the
primary factor controlling soil erosion in vineyards and that cover is more important overall
that slope as an influence on erosion rate (Battany and Grismer, 2000);

Studies conducted locally in Sonoma and Napa counties the 1980s documented an average
of approximately 50 tons/acre of soil erosion from hillslope vineyards where cover was poor
(USDA Soil Conservation Service, 1985).

The Russian River and Sonoma Creek watersheds both are listed as impaired by
sedimentation. The source analysis for the Sonoma Creek watershed impairment
documents that vineyard properties are a significant land-use related source of fine
sediment discharge to Sonoma Creek and its tributaries. The source analysis for the Napa
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River watershed sediment impairment also documents the significance of vineyard
properties. Considering the similarity of vineyard development practices in these three
watersheds, and the fact that the Napa River and Sonoma Creek watersheds span the range
of geology and climate conditions found in the Russian River watershed, it is reasonable to
conclude that vineyards also are a significant source of land-use related sediment discharge
to the Russian River and its tributaries.

4) Considering points 1 through 3 above, we recommend that the Board continue to require
Level | permits for vineyard replants on slopes less than 5 percent.

5) For other categories of vineyard replanting or planting proposed for exemption from
permitting by the Ad-Hoc committee, we recommend at a minimum these types of
vineyards should be subject instead to the requirement to obtain a Level | permit and to
demonstrate compliance with winterization requirements (Article 16) consistent with the
County’s adopted best management practices.

6) Additionally, all projects subject to VESCO Article 16 (Standards) should be required to meet
the County’s performance standards for winterization every year as long as the vineyard
remains in operation. Under this proposed revision to VESCO, a much greater level of
environmental protection could be established and maintained at the same overall cost to
landowners.

Please fee free to call if you have any questions. Thanks very much for the opportunity to comment.
Sincerely,

Mike Napolitano

Engineering Geologist

San Francisco Bay Regional Water Quality Control Board
510-622-2397

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM.
Warning: If you don’t know this email sender or the email is unexpected,
do not click any web links, attachments, and never give out your user ID or password.
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From: Nancy Richardson

To: Shelley Janek

Subject: Re: REVISING VESCO - MEETING ON 2/6
Date: Wednesday, February 5, 2020 4:50:15 PM
EXTERNAL

Ms. Janek, We had rather hoped our input would be considered before the draft is written,
options listed and document ready to be presented to the BOS. Too late then. Slam dunk. N.
and B. R.

Sent from my iPhone

On Feb 5, 2020, at 1:46 PM, Shelley Janek <Shelley.Janek@sonoma-county.org>
wrote:

Thank you.

I will include your comments with those generated tomorrow for the future Board
presentation.

Regards,

Shelley Janek

Environmental Specialist

Land Stewardship Division

Sonoma County Agriculture Department

From: Nancy and Brantly Richardson <nrchrdsn@sonic.net>

Sent: Wednesday, February 5, 2020 1:14 PM

To: Shelley Janek <Shelley.Janek@sonoma-county.org>

Cc: David Rabbitt <David.Rabbitt@sonoma-county.org>; Lynda Hopkins
<Lynda.Hopkins@sonoma-county.org>; Tony Linegar <Tony.Linegar@sonoma-
county.org>

Subject: REVISING VESCO - MEETING ON 2/6

EXTERNAL

Ms. Janek,
Please add our comments to the file on revisions to VESCO. My
husband and | are unable to attend the meeting tomorrow at the Ag

Commissioner’s office which we understand will be the only
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opportunity the public and environmentalists will have to provide
input. We also understand the other “stakeholders” have already
had a seat at the table. Apparently, much of this discussion has been
held behind closed doors.

Protecting the impaired watersheds in Sonoma County is long
overdue. We support the effort to protect stream flow in the
County’s five designated “impaired flow” watersheds. We have
pledged to our Supervisor, Susan Gorin, that our group will do
everything necessary to support her leadership in this matter. She is
very concerned about the Mark West Watershed and the new
Regional Park in her district. Supervisor Gore has opined about his
concern for the Palmer Creek Watershed in his district. The other
Supervisors need to be aware that this matter is of great importance
to the entire county and should not be viewed from the parochial
perspective of supervisorial district. Our watersheds provide water
for our designated aquifers which are already in overdraft status.

It is beyond belief that we would choose to continue down this path
of overdraft until we have a crisis. It is important to act to prevent a
catastrophe rather than wait until the worst occurs as the County
has done with the homeless problem. We support the “net water
use” that the Planning Staff is examining. It is long overdue.

It’s time to wake up to the new realities. It is time to stop kicking the
can down the road.

Nancy Richardson
4350 Raymonde Way
Santa Rosa, Ca. 95404

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL
SYSTEM.

Warning: If you don’t know this email sender or the email is unexpected,

do not click any web links, attachments, and never give out your user ID or
password.
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June 11, 2020

To: Agricultural Commissioner
133 Aviation Blvd., Suite 110
Santa Rosa, CA 95403-1077

Re: Milo Baker California Native Plant Society comments on the public review of the
Vineyard Erosion and Sediment Control Ordinance (VESCO)

On behalf of the Milo Baker Chapter (Sonoma County) of the California Native Plant Society,
thank you for the opportunity to share our comments on the Vineyard Erosion and Sediment
Control Ordinance (VESCO). The Milo Baker Chapter is dedicated to protecting native plants
and their habitats in Sonoma County. Many of these habitats are imperiled from development
including native grass prairies, valley oak woodland, vernal pools and other wetlands.

We are in favor of the ordinance scope and intent, but have provided some comments in an
effort to better achieve the purpose of the ordinance (Sec. 36.02.020). In particular our
comments promote subsection A “Protect the public health, safety, and welfare of the
county;” subsection C “Protect against erosion, and the pollution of watercourses with soil
and other pollutants;” subsection E “protect aquatic resources and wildlife habitat.”

Overall Concerns:

Overall, Sonoma County should be the lead agency in development, including agriculture, in
Sonoma County. The Agriculture Commissioner is mandated to promote and protect
agriculture, the environment and public welfare through enforcement of local, state and
federal laws and regulations. One of those state laws is the California Environmental Quality
Act (CEQA). CEQA Guidelines section 15051, subdivision (b)(1 ) states: "The Lead Agency will
normally be the agency with general governmental powers, such as a city or county, rather
than an agency with a single or limited purpose..." such as the US Fish and Wildlife Service
(USFS) or the California Department of Fish and Wildlife (CDFW) As such, the County is best
equipped to act as lead agency to protect the environment and work with other
environmental agencies, such as USFWS and CDFW, when listed species and their habitat are
an issue.

The implementation of the VESCO has created an opportunity for some level of environmental
review, but in practice the ordinance has not adequately protected native trees, wetlands, or
other sensitive biological resources. In practice many of these permits are ministerial, not
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discretionary. Ministerial permits have minimal review and protections. In a County as diverse
as Sonoma County many projects have unique site characteristics that would benefit from
discretionary review where site specific parameters could help the VESCO applicant protect
the environment while developing their agricultural property.

As described in Section 36.02.070 - Legislative Intent, Section C, “It is the intent of the
board of supervisors in enacting this chapter to establish and maintain a ministerial
system of regulation for vineyard and orchard development and agricultural grading and
drainage, consistent with the strong policy direction in the general plan to expedite the
processing of agricultural-related permits and not unduly complicate and discourage
vineyard and orchard development and agricultural grading and drainage.”

A ministerial project is one that requires only conformance with a fixed standard or objective
measurement and requires little or no personal judgement by a public official as to the
wisdom or manner of carrying out the project. Unfortunately, with the diversity of vegetation
communities and other special status biological resources there are no standards to protect
those resources on a large scale. Each site has to be evaluated on a site by site basis. In
addition, there are no estimations of existing acreages of native vegetation communities
within Sonoma County that can be compared when analyzing the effects of vineyard and
orchard development. Generally, ministerial permits require a public official to determine
only that the project conforms to the applicable zoning and building code requirements and
that applicable fees have been paid. With a lack of known acreages of what is being
developed, the ministerial permits do not protect aquatic resources and wildlife habitat.

This ordinance should only apply to properties zoned as Agriculture. There should be no
ministerial permits allowed on properties zoned Resource and Rural Development (RRD) or
other non-agriculture zoned parcels. This would require that additional review of the impact
and the incremental impacts of developing more properties into agricultural properties than
the general plan envisioned or accounted for in its programmatic EIR. Many properties have
been zoned RRD because of the steep slopes, special site conditions, or other conditions that
make the property impractical to develop into a standard agricultural operation. Applying
over the counter ministerial permits for agriculture outside of agricultural zones is
inappropriate and could lead to loss of critical habitat, further impacts to already degraded
streams and a decrease in stored carbon throughout our county, further exacerbating the
impacts of climate change.

The focus of this document appears to be on listed species rather than special status species.
Section B Physical and Biological Setting and Section D Results refer only to listed species that
are protected under the California Endangered Species Act (CESA) and the Federal
Endangered Species Act (FESA). Of the 127 plant species listed for Sonoma County on the
California Natural Diversity Data Base only 26 species are actually listed by the USFWS and or
the CDFW. The remainder are listed by Rank by the California Native Plant Society (CNPS) in
order to prevent future listings under FESA and CESA.

Besides CESA, there is also the California Environmental Quality Act (CEQA). CEQA is a law
that requires public agencies to analyze and publicly disclose the environmental impacts from
projects they approve and adopt feasible alternatives and mitigation measures to mitigate for
the significant impacts they identify. During CEQA review, public agencies must evaluate and
disclose impacts to the 220 plant species protected under CESA and the Native Plant
Protections Act (NPPA), and in most cases must mitigate all significant impacts to these
species to a level of less than significance. In addition, during the CEQA process, public
agencies must also address plant species that may not be listed under CESA or the NPPA, but
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that may nevertheless meet the definition of rare or endangered provided in CEQA. For
example, the CNPS, which works closely with CDFW, has several plant rankings that include
the following:

1A. Presumed extirpated in California and either rare or extinct elsewhere
1B. Rare or Endangered in California and elsewhere

2A. Presumed extirpated in California, but more common elsewhere

2B. Rare or Endangered in California, but more common elsewhere.

3. Plants for which we need more information - Review list 4. Plants of limited
distribution - Watch list

Species of special concern should be used in the entire document, not just listed species as
they pertain to FESA and CESA. A more inclusive definition that is typically used is Special
Status Species, as described below by the University of California Cooperative Extension,
Sonoma County (http://cesonoma.ucanr.edu/New_to_Sonoma_County_Ag/
Special_Status_Species/):

* Designated (rare, threatened, or endangered) and candidate species for listing by
CDFW.

* Designated (threatened or endangered) and candidate species for listing by USFW.

* Species considered to be rare or endangered under the conditions of Section 15380 of
the California Environmental Quality Act Guidelines, such as those identified on lists
1A, 1B, and 2 in the 2020 Inventory of Rare and Endangered Plants of California by the
CNPS.

* And possibly other species which are considered sensitive or of special concern due to
limited distribution or lack of adequate information to permit listing or rejection for
state or federal status, such as those included on list 3 in the CNPS Inventory or
identified as animal “California Special Concern” (CSC) species by the CDFW. Species
designated as CSC have no legal protective status under the California Endangered
Species Act but are of concern to the CDFW.

Specific Concerns:

Section 36.02.060 - Best Management Practices - “The agricultural commissioner
may adopt, amend, or rescind best management practices for this chapter ....The best
management practices adopted or amended pursuant to this section shall be compiled
by the agricultural commissioner and made available to the public.”

In an effort of having transparency in the discretionary alterations to the best management
practices, we suggest that the language in the ordinance provide specific public information
requirements for the agricultural commissioner. We would like to see the information
published on the Agriculture Commission’s website in advance of the amended best
management practices being implemented. This will allow both other applicants and the
general public to understand what exemptions are being provided and to whom.

Article 04. -Vineyard and Orchard Development Permits, Sec. 36.04.010. - Vineyard
and Orchard Development Permit Requirements; Subsection C. Biotic resource and
focused species assessments.

1. Biotic resource assessment.
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2. Focused species assessment

These two analyses should be required on all properties regardless of exemptions outlined in
Subsection D (see below). Four federally and state protected plants that live in the Santa Rosa
Plain live exclusively in vernal pools that are often less than 0.1 acre. Without a requirement
that all development have some level of review would mean that many small parcels that
would not be evaluated and/or protected by this ordinance. Hobby orchards can be a major
threat to the preservation of these species. We believe that a biotic resource assessment and
focused species assessment should be required on all properties prior to development.

Table 36-1 Vineyard and Orchard Development Designation

This table differentiates between Level 1 and Level 2 Vineyard and Orchard Development.
Level 1 development allows the application to be submitted by an applicant and Level 2
requires the plans and specifications be submitted by a civil engineer. Level 2 allows for
development on slopes up to 50%. This is much too steep for proper sediment control and
could result in long-term scars upon the landscape. These slopes are dangerous, expensive to
maintain and are often abandoned without any remediation. We suggest that new orchards
and vineyards not be allowed on slopes greater than 30% and replants on nothing greater than
50%.

Subsection D. Exemptions from permit requirements - “Hobby vineyards and
orchards. New planting and replanting of hobby vineyards and orchards, where the
hobby vineyard or orchard is less than one-half acre in size. This exemption may only
be used for one hobby vineyard or orchard per legal parcel.”

Even development within 0.5 acres there could be loss of special status vegetation
communities and/or plants. Currently, there is no estimation of overall acreages of vegetation
communities within Sonoma County. As a result, the cumulative loss is unknown and is not
being tracked.

Sec. 36.12.020 Permit Approval and Issuance - A.2. Discretionary permit application.
A discretionary permit application may be approved and a discretionary vineyard and
orchard development or agricultural grading or drainage permit issued when the
agricultural commissioner determines that:

b. The proposed vineyard or orchard development or agricultural grading or drainage is
consistent with the purpose and intent of the standards in Article 16, (which identifies
development of vineyards and orchards) and does not diminish the .... environmental
protection benefits that would be obtained from the strict application of those
standards;

The strict applications of standards in Article 16 are for development of vineyards and
orchards and do not identify environmental protection benefits. There are setbacks for slope
stability, water courses, lakes, reservoirs and wetlands, but there are no setbacks for special
status species or vegetation communities. As stated above, special status species include
those that are considered rare as identified by CNPS. Adherence of the Section 16 standards
do not provide environmental protection of special status species.
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Article 16. -Standards - Sec. 36.16.110 - Setbacks for Streams: “Setback areas for
streams shall be managed in compliance with a biotic resource assessment or
focused species assessment, if applicable, and the department’s best management
practices for agricultural erosion and sediment control”.

Table 36-7 (6) - Stream Setback Requirements identifies that setbacks should be 25 feet from
the top of the higher bank, whether it’s a blue-line stream or other stream.

All creek setbacks should be a minimum of 100 feet from top of bank and up to 200 feet from
the top of bank along mainstem of the Russian River. Orchard and vineyard maintenance often
requires pesticide sprays throughout the year. This can occur with significant amount of spray
drift, which declines dramatically with distance. The EPA estimates that 70 million pounds of
pesticides are lost to drift each year. It is imperative that these pesticides be kept out of our
local waterways and healthy riparian buffers could provide that protection. Twenty five feet
wide is not enough in most waterways to have a functioning riparian habitat to reliably
provide that buffer capacity, furthermore, the vineyard operator is allowed to have
turnaround areas within this buffer which further degrades the functionality of a buffer zone.
At a minimum, stream setbacks should be based on a sliding scale directly correlated to the
slope of the land adjacent to the stream or waterway. These setbacks should be intended to
protect water quality, aquatic habitats, and special status fish species, but they also provide
for significant terrestrial habitat preservation and wildlife movement.

Article 18. -Prohibited Activities - Sec. 36.18.030. - Prohibited agricultural grading:
B. Natural slopes greater than 50%. New Vineyard and orchard planting shall be
prohibited on slopes greater than 50 percent.

In general, grading on all slopes should be cast in terms of soil erodibility and slope. New
vineyard and orchard planting should be prohibited on slopes greater than 30%, and
appropriateness of soil erodibility on slopes up to 30 percent should be restricted to those
soils with the appropriate soil erodibility factors.

We suggest that this section be changed to read:

B. Natural slopes greater than 30%. New Vineyard and orchard planting shall be prohibited on
slopes greater than 30 percent, and appropriateness of soil erodibility on slopes up to 30
percent shall be restricted to those with appropriate soil erodibility factors.

C. Removal of existing contiguous riparian vegetation. Vineyard and orchard
development shall be prohibited from removing existing contiguous riparian vegetation
within 200 feet of the higher bank of blue-line streams.

This should be clarified as new vineyard and orchard development. Table 36-7 shows a 25-foot
setback from the top of the higher bank for replants and agricultural grading and should be
corrected to reflect this language.

D. Removal of trees. New vineyard and orchard planting shall be prohibited from
removing trees on natural slopes greater than 40 percent with non-cohesive soil.

This section allows for the removal of almost all non-riparian trees on most agricultural
properties. We believe that trees should be protected through prohibitions. Here are some
examples of additional prohibitions:
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1. There should be no removal of heritage trees through this permit process. Heritage
trees, as identified in the Sonoma County General Plan, have often lived for hundreds

of years and are often seed source for local plant populations and habitat for local
wildlife.

2. It should be state that no more than 15% of a site’s native tree canopy can be removed
through this permit process. This would protect native woodlands on properties that
are being regulated through the ministerial permit. This will be an easily enforced
regulation in that an aerial survey of the site can be done remotely and accurately.

Article 26. -Glossary - “Tree. A woody perennial plant, typically large with a well-defined
stem carrying a definite crown, with a minimum diameter at breast height of five inches,
and a minimum height of 15 feet.”

This is a restrictive definition of what a tree is. In Sonoma County we have many different
trees that could be old mature individuals that are less than 15 feet. We suggest modifying
this definition by removing the minimum height. The 5” diameter requirement should
adequately prevent shrubs from inadvertently be protected by this definition.

We feel with these modifications to the VESCO language our vegetation communities within
Sonoma County will be better protected. Thank you for your consideration.

Best Regards,

Wendy Smit, President of Milo Baker Chapter of California Native Plant Society
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Tomy and Stafff,

Il am semdiimg tihis letter as a folllow wp to my previows sulbmission 2s welll 2s my comments it the
imfiommall meetimg held im your office Fetbruamny 6, 2020. Iim my previous comment letter | outlimed the
meed to protect our most valuetke natural resource, water. | provided your office with docurnentaition
firom sciientiists and regulatory agencies emphasizing the critical nature of immediate action to protect
the five criticallly impaired watersheds im Sonoma County from being further depleted by water intensive
land uses. As | mentioned, alll land uses cunrently allowed in Sonoma County have sorme water use
restrictions which are applied during the penmitting process at permit Sonoma. Only one water use
remaiins unrestricted — agricultural water use.

In the meeting you indicated that you did not believe VESCO is the place to regulate vineyard water use.
You described VESCO as strictly a sediment control ordinance. | disagree for the following reasons:

1. VESCO was developed originally as a way for vineyard developers to avoid environmental
review. While I do not believe that all vineyard development should be subject to CEQA, there
are many proposed projects which would “cause significant environmental effects”. These
projects are shielded from discretionary review and public scrutiny BECAUSE of VESCO. Project’s
water use is not considered and mitigation of water withdrawal effects on threatened species is
blocked because of the ministerial permitting route that VESCO provides. Therefore, either
projects in the five watersheds should be excluded from VESCO or VESCO must put protections
in place for these areas.

2. Despite its name acronym, the whole title includes the all-inclusive terms “Vineyard and
Orchard Site Development Ordinance”. Water supply would clearly fit under this umbrella.

3. The purpose also is inclusive of environmental impacts and water uses as outlined in the
highlighted excerpt below.

Sec. 11.02.010. Title.

This chapter is and may be cited as the Sonoma County Grading, Drainage, and Vinevard and
Orchard Site Development Ordinance.

(Ord. No. 5988, § |, 5-15-2012)

Sec. 11.02.020. Purpose.

This chapter is enacted for the purpose of regulating grading, drainage improvement, and vineyard
and orchard site development within the umincorporated area of the county, and fo establish ministerial
standards for those activities that:

A
B.
C.
D
E.

F.
G.

Minimize hazards to life and property;
Protect against soil loss, and the pollution of watercourses with soil and other pollutants;
Protect the safety, use, and stability of public rights-of-way and watercourses;

Protect watercourses from obstruction, and protect life and property from the deleterious effects
of flooding;

Protect against the destruction of human remains and archaeologiical resources:
Protect streams, lakes, ponds, and wetllands; and
Promote water conservation.

(Ord. No. 5988, § I, 5-15-2012)
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Specific Requests

| can think of no scientific or practical reason to avoid tackling the problem of vineyard water use
and its effects on the critical watersheds in the only ordinance we have which regulates vineyard
and orchard development.

The nuts and bolts are easy and | have put them in bold type. There are two options.

Either we can amend Chapter 16 to include a section on water availability requiring proof that
vineyard development will not deplete streamflow in the 5 watersheds. To be consistent with
other requirements in the County, the cannabis water use language or the ADU language which |
sent with my previous letter could serve as a template. The water availability studies could
become part of “Level Il project review”.

The other option is even simpler. Under Section 11.12.010 A 2 add to discretionary review all
projects in the critical reaches of the 5 watersheds (mapped in my previous letter). This eliminates
the need for the Agricultural Commissioner’s office to deal with complex water issues and allows for
the CEQA review which should take place for these types of projects.

This small step forward would have huge implications for the watersheds and for the future
sustainability of agriculture and water resources. Be bold!

Laura Waldbaum
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From: Rachel Zierdt

To: Shelley Janek; Lynda Hopkins

Subject: Water shed protection

Date: Wednesday, February 5, 2020 1:00:42 PM
EXTERNAL

Please protect our impairedflow watersheds. We need net zero water use for the 5
watersheds....regardless of the ag use...It is surprising that this is even an issue and has not
been county policy. I am hoping that the Board of Supervisors will see their way clear to make
this happen.

Rachel Zierdt

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM.
Warning: If you don’t know this email sender or the email is unexpected,
do not click any web links, attachments, and never give out your user ID or password.
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