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August 30, 2010

Jeffrey Shu, State Water Resources Control Board
Division of Water Quality

P.O. Box 100

Sacramento, CA 95812-0100

VIA ELECTRONIC AND U.S. MAIL: jshu@waterboards.ca.gov

RE: Notice of Public Solicitation of Water Quality Data and Information for 2012
California Integrated Report [Clean Water Act Sections 305(b) and 303(d)]

Dear Mr. Shu:

The undersigned organizations have been active for many years on programs and issues
affecting the quality and flow of the waters of the State. Our organizations have performed
water monitoring and watershed surveys, and conducted outreach among a diverse group of
citizens around California, to determine the most pressing issues for state waterway health. We
welcome the opportunity to submit these comments in light of these significant and ongoing
efforts.

We present in this letter two general themes of proposed listings. First, we highlight
some examples of traditional “pollutant”-based “Category 5™ listings that are being proposed to
you separately. This Category of listings has been the focus of the State Water Resources
Control Board’s (State Board) 303(d) list to date. We urge the State Board’s careful attention to
these and the other Category 5 listings proposed by the identified commenters as well as the
undersigned organizations and others. The adoption of such proposed listings will help ensure
clean, healthy waterways throughout the State.

Second, we highlight additional groups of listings that also identify impaired and
threatened waters that should be listed under Category 4 (particularly 4C) or Category 5. Our
analysis reveals three such groups that regularly impair designated beneficial uses but that have
received inadequate attention in the state’s 303(d) process to date. These are: altered natural
flows in surface waters, groundwater contamination and excessive groundwater withdrawals that
impact surface water health, and anthropogenic climate change-caused impacts to surface waters.
Impaired and threatened waterways from these groups of listings must be included in the 2012
303(d) list to ensure compliance with the Clean Water Act, and to achieve full restoration of the
health of the waters of the state.

! Category references from U.S. EPA, “Guidance for 2006 Assessment, Listing and Reporting Requirements
Pursuant to Sections 303(d), 305(b) and 314 of the Clean Water Act” (July 29, 2005), available at:
http://www.epa.gov/owow/tmdI/20061RG/report/2006irg-report.pdf (2006 Guidance), and SWRCB, “Staff Report:
2010 Integrated Report Clean Water Act Sections 303(d) and 305(b)” (April 19, 2010) (2010 Integrated Report Staff
Report), available at:

http://www.waterboards.ca.gov/water_issues/programs/tmdl/2010state ir_reports/2010ir0419.pdf.
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l. FEDERAL AND STATE MANDATES REQUIRE 303(D) LIST IDENTIFICATION OF
ALL IMPAIRED AND THREATENED CALIFORNIA WATER BODIES.

A. Impaired or Threatened Water Bodies Must Be Identified on the 303(d) List
Regardless of Whether Impacted by “Pollutants” or “Pollution.”

Section 303(d) of the Federal Clean Water Act represents the Act’s “safety net.”? It is the
bedrock component of the Clean Water Act, the backstop to ensure that the goals of the Act can
be achieved when initial efforts fail. At the advent of implementation of Section 303(d) in the
late 1990s, U.S. EPA Assistant Administrator for Water Robert Perciasepe called the TMDL
program “crucial to success because it brings rigor, accountability, and statutory authority to the

process.™

Section 303(d) requires states to address comprehensively all human activities that affect
the chemical, physical, and biological integrity of the nation's waters.” Section 303(d) is widely
recognized as an essential means to achieving the Clean Water Act’s goal of restoring waters so
that they are safe for swimming, fishing, drinking, and other “beneficial uses” that citizens enjoy,
or used to be able to enjoy.’

Section 303(d) first requires the State Water Board to identify waters that do not meet, or
are not expected to meet by the next listing cycle, water quality standards after the application of
certain technology-based controls. Specifically, Section 303(d)(1)(A) states as follows:

Each State shall identify those waters within its boundaries for which the effluent
limitations required by section 1311(b)(1)(A) and section 1311(b)(1)(B) of this title are
not stringent enough to implement any water quality standard applicable to such waters.
The State shall establish a priority ranking for such waters, taking into account the
severity of the pollution and the uses to be made of such waters.

In other words, if a water body’s standards are not being met in the water body, then it
must be listed under the state’s Section 303(d) list. This is a separate and distinct task from the
effort of determining whether or not total maximum daily loads (TMDLS) are required, as
discussed in CWA Section 303(d)(1)(C):

Each State shall establish for the waters identified in paragraph (1)(A) of this subsection,
and in accordance with the priority ranking, the total maximum daily load, for those

2 Houck, Oliver A., The Clean Water Act TMDL Program 49 (Envtl. Law Inst. 1999).

® Memorandum from Robert Perciasepe, Assistant Administrator for Water, U.S. EPA, to Regional Administrators
and Regional Water Division Administrators, U.S. EPA, “New Policies for Establishing and Implementing Total
Maximum Daily Loads (TMDLs)” (August 8, 1997).

*See 33 U.S.C. §8 1251 et seq. and 33 U.S.C. § 1313(d).

®33U.S.C. § 1313(d)(1) and (2); see also 40 C.F.R. § 130.7(b)(1). California law defines an existing use as one that
has occurred since 1975 and recognizes 23 designated or beneficial uses for water bodies, including uses such as
freshwater replenishment, and migration of aquatic organisms. (2002 California 305(b) Report on Water Quality,
Appendix A, State Water Resources Control Board, August, 2003. Available at:
http://www.waterboards.ca.gov/water_issues/programs/tmdl/305b.shtml.




pollutants which the Administrator identifies under section 1314(a)(2) of this title as
suitable for such calculation. Such load shall be established at a level necessary to
implement the applicable water quality standards with seasonal variations and a margin
of safety which takes into account any lack of knowledge concerning the relationship
between effluent limitations and water quality.

This means that a water body is listed on the 303(d) list if beneficial uses are being impaired, and
a TMDL is developed if they are being impaired by a “pollutant” (including a combination of
pollutants and pollution).

“Pollutant” is defined in CWA Section 502(6).° Courts have interpreted the definition of
“pollutant” expansively, stating that it “encompass[es] substances not specifically enumerated
but subsumed under the broad generic terms” listed in Section 502(6).” Similarly, courts have
stated that the definition of pollutant is “meant to leave out very little.”®

“Pollution” is also defined in CWA Section 502, as “the man-made or man-induced
alteration of the chemical, physical, biological, and radiological integrity of water.” U.S. EPA
has found that “pollution” must result in a 303(d) listing if it results in impairment, and will
result in a TMDL if pollutants are also present:

In some cases, the pollution is caused by the presence of a pollutant and a TMDL is
required. In other cases, pollution does not result from a pollutant and a TMDL is not
required. States should schedule these segments for monitoring to confirm that there
continues to be no pollutant associated with the failure to meet the water quality standard
and to support water quality management actions necessary to address the cause(s) of the
impairment.’

The mandate to list impaired waterways under Section 303(d)(1)(A) regardless of the
cause of impairment is consistent with the reasoning of Pronsolino v. Nastri.’® The Ninth Circuit
Court of Appeals found that the source of the impairment at issue is irrelevant to listing, and that
decisionmakers may consider only the issue of whether the water body is impaired in
determining whether to list it. This position is also supported by the National Research Council
(NRC), which found that the TMDL program “should encompass all stressors, both pollutants

® The definition of “pollutant” in Section 502(6) includes: “dredged spoil, solid waste, incinerator residue, sewage,
garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive materials, heat, wrecked or
discarded equipment, rock, sand, cellar dirt and industrial, municipal, and agricultural waste discharged into water.”
Several other items are specifically excluded; flow alteration is not one of those items.

"U.S. PIRG v. Atlantic Salmon of Maine (U.S. Dist. Ct. Maine, Aug. 2001), available at
http://www.med.uscourts.gov/Site/opinions/kravchuk/2001/MJK 08282001 1-00cv150 USPIRG_v_Heritage.pdf,
citing United States v. Hamel, 551 F.2d 107 (6" Cir. 1977).

8 1d., citing Sierra Club, Lone Star Chapter v. Cedar Point Oil Co., 73 F.3d 546, 566-568 (5" Cir. 1996), cert.
denied, 519 U.S. 811 (1996).

%2006 Guidance at 56.

19 pronsolino v. Nastri, 291 F.3d 1123, 1137-38 (9th Cir. 2002), cert. denied, 123 S. Ct. 2573 (2003) (“Water quality
standards reflect a state's designated uses for a water body and do not depend in any way upon the source of
pollution™).




and pollution, that determine the condition of the waterbody.”** The NRC found this step to be
important in part because “activities that can overcome the effects of ‘pollution’ and bring about
water body restoration — such as habitat restoration and channel modification — should not be
excluded from consideration during TMDL plan implementation.”*?

In its 2006 Guidance informing states on how to prepare their biennial report on water
quality (the states’ “305(b)/303(d) Integrated Report™), U.S. EPA recommended a division of
impaired water body segments into Categories as follows:*

o Category 4: Available data and/or information indicate that at least one designated
use is not being supported or is threatened, but a TMDL is not needed,;

o Category 5: Available data and/or information indicate that at least one designated
use is not being supported or is threatened, and a TMDL is needed.

California adopted the following, similar state categories for impaired waterways:**

o Category 4a: A water segment for which ALL its 303(d) listings are being addressed;
and 2) at least one of those listings is being addressed by a USEPA approved TMDL.

o Category 4b: A water segment for which ALL its 303(d) listings are being addressed
by action(s) other than TMDL(S).

o Category 4c: A water segment that is impaired or affected by non-pollutant related
[i.e., “pollution] cause(s).

o Category 5: A water segment where standards are not being met and a TMDL is
required but not yet completed for at least one of the pollutants being listed for this
segment.

Categories “4” and “5” together represent the state’s ““303(d) List,” as both
categories encompass the total of the state’s impaired or threatened waterways under Section
303(d)(1)(A). Category 5 waters require a TMDL. This Category includes waters impaired only
by pollutants and those impaired both by pollutants and “pollution” (in which case consideration
of the “pollution” would be given in the TMDL development for the waterway). Category 4 also
includes impaired waters, but categorizes them as not requiring development of a TMDL,*
though other actions may be taken to improve their health, as noted below.

California’s 2008/2010 303(d) list of impaired waters, adopted by the State Water Board
on August 4, 2010, contains Category 4A, 4B, and Category 5 waters. However, the state’s
2008/2010 303(d) list fails to include any Category 4C waters, a glaring omission given the
numerous pollution-related impairments facing many of the state’s threatened and impaired
waterways. The State Board must rectify this oversight in the state’s 2012 303(d) list.

1 National Research Council, “Assessing the TMDL Approach to Water Quality Management,” p. 4 (Nat’l
ﬁcademy Press, Wash. D.C., 2001) (emphasis added).

Id.
132006 Guidance at pp. 46 et seq. (emphasis added).
14 See 2010 Integrated Report Staff Report at 20 (emphasis added).
15 As noted below, we would argue that flow alterations can and should require development of a TMDL even if
present without pollutants; there is precedent for this position in California.



In sum, the 2012 303(d) list must identify all impaired and threatened waters, whether
impaired by pollutants and/or pollution — not only so that they may be addressed as required by
the TMDL process,*® but also so they may be restored to health as well through other programs
and policies. For example, California’s Porter-Cologne Water Quality Control Act requires that
Basin Plans include a program of implementation that describes how water quality standards will
be attained.” Where standards are not being attained — such as where flow alterations have been
identified as impairing waterway beneficial uses — these implementation plans must incorporate
strategies for achieving waterway health. Implementation of this state mandate, along with the
TMDL program mandates where applicable, will ensure that water bodies whose health is
threatened and impaired — in Categories 4(a)-(c) and Category 5 — are restored to health.

B. The State Must Use and Consider All Readily Available Information

The body of regulations and guidance that bear on 303(d) listing are unambiguous about
the information that should be considered in making listing decisions: all of it. Federal
regulations state clearly that “[e]ach State shall assemble and evaluate all existing and readily
available water quality-related data and information to develop the [303(d)] list.”*® The
regulations further mandate that local, state and federal agencies, members of the public, and
academic institutions “should be actively solicited for research they may be conducting or
reporting.”*® Furthermore, EPA’s 2006 Guidance explicitly states that U.S. EPA’s review of
California’s list will include an “assess[ment of] whether the state conducted an adequate review
of all existing and readily available water quality-related information.””® To that end, the 2006
Guidance also requires states to provide “[r]ationales for any decision to not use any existing and
readily available data and information.”*

Accordingly, and the State Board’s data solicitation notice notwithstanding, any and all
existing and readily available data and information must be considered to determine the health of
the state’s increasingly-degraded water bodies.

18 See supra n. 15 regarding TMDLs for flow-related impairments in California, and see infra regarding
requirements to develop TMDLs that consider flows when waterways are also listed due to pollutant impairments.
See also SWRCB, “A Process for Addressing Impaired Waters in California” (July 2005), available at:
http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/iw_guidance.pdf.
" Water Code Section 13241 reads: “Each regional board shall establish such water quality objectives in water
quality control plans as in its judgment will ensure the reasonable protection of beneficial uses and the prevention of
nuisance....” Section 13242 follows that: “The program of implementation for achieving water quality objectives
shall include, but not be limited to:

(a) A description of the nature of actions which are necessary to achieve the objectives, including
recommendations for appropriate action by any entity, public or private.

(b) A time schedule for the actions to be taken.

(c) A description of surveillance to be undertaken to determine compliance with objectives.”
It is both the law and good public policy for the state to take action to ensure that waterways identified as impaired,
including those impaired by pollution, are restored to health.
1840 C.F.R. § 130.7(b)(5).
1940 C.F.R. § 130.7(b)(5)(iii) (emphasis added).
202006 Guidance at 29.
?1d. at 18.
2 SWRCB, “Notice of Public Solicitation of Water Quality Data and Information for 2012 California Integrated
Report — Surface Water Quality Assessment and List of Impaired Waters” (Jan. 10, 2010; updated May 24, 2010),
http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/data_solicitation_ir2012v2.pdf.




1. THE UNDERSIGNED ORGANIZATIONS URGE THE STATE WATER BOARD TO
LIST ALL WATERWAYS IMPAIRED BY “POLLUTANTS.”

The 2008/2010 303(d) list adopted by the State Board on August 4, 2010 shows a 64%
increase from the number of listings in 2006. This number likely reflects both a growing number
of severely polluted waterways in California and an improvement in the Board’s ability to assess
a larger number of waterways and pollutants. We applaud the State Water Board for its efforts to
assess a larger number of waterways and sources and causes of impairments and expect to see
the 2012 303(d) list capture an even larger number of impairments.

The 2012 list can improve upon the 2008/2010 list by including additional new listings as
needed, and in particular those waterways impaired by trash and bacteria. In order to rectify this,
the State Water Board must ensure that the 2012 List reflects water quality data and information
submitted by Waterkeeper and other groups monitoring local water quality. We bring to the
Board’s attention just some of the numerous water quality issues in watersheds from the Oregon
border to San Diego that have yet to be addressed by the State Board’s 303(d) List, and
incorporate by reference the related data submissions by local Waterkeepers and the undersigned
organizations. This information is by no means comprehensive, but provides the Water Board
with examples of additional listings that should be carefully reviewed for inclusion in the 2012
303(d) list.

North Coast

Humboldt Baykeeper’s Citizen Monitoring Program has collected water quality data from
sites throughout the Humboldt Bay, Mad River, and Little River watersheds since 2005.
Numerous waterbodies in the Humboldt Bay, Mad River, and Little River watersheds have quite
high levels of fecal coliform (E. coli), particularly after major rain events. High fecal coliform
levels have resulted in posted closures of several local beaches by the Ocean Monitoring
Program of the Humboldt County Division of Environmental Health.?® These beaches include
Moonstone Beach County Park (at the outlet of Little River), and Mad River Mouth North (at the
outlet of Widow White Creek and Mad River). The County has sampled ocean waters since
2003, and has documented exceedences of fecal coliform and/or Enterococcus at both
Moonstone Beach County Park and Mad River Mouth North.?* Moonstone Beach County Park
is on the 303(d) list for indicator bacteria, but Humboldt Baykeeper’s Citizen Monitoring
Program is the only source of water quality data upstream from these beaches were water
pollution due to indicator bacteria is of concern. This water quality data warrants several
additional listings, as described in Humboldt Baykeeper’s 303(d) comment letter.

23 http://co.humboldt.ca.us/hhs/phb/environmentalhealth/oceanmonitoringprogram/.
24 http://co.humboldt.ca.us/hhs/phb/environmentalhealth/oceanmonitoringprogram/waterqualitytestresults-

archive.asp .




Central Coast

From July 2008 to March 2010 San Francisco Baykeeper conducted Enterococcus
monitoring near storm drains in San Francisco Bay's Oakland Inner Harbor.*® The data collected
reflected exceedences of Basin Plan water quality standards for Enterococcus, % and showed that
contact recreation in the vicinity of these storm drains poses serious risks.”” Accordingly,
Oakland Inner Harbor should be designated as impaired for Indicator Bacteria. In addition,
polybrominated diphenyl ethers (PBDES) are present in Bay sediments, are accumulating in Bay
organisms, and are known to negatively impact aquatic life. For these and other reasons,
Baykeeper found that the Regional Board should consider a PBDE listing for San Francisco Bay
in this 2012 listing cycle. Please refer to San Francisco Baykeeper's independent letter in
response to the State Board’s data solicitation for further information regarding Indicator
Bacteria concentrations and PBDE toxicity in San Francisco Bay.

Despite Santa Barbara Channelkeeper’s (SB Channelkeeper) submission of data and
photographic evidence reflecting a serious trash problem in San Pedro Creek, the Creek was not
listed for trash on the 2010 303(d) List. SB Channelkeeper’s data for 2012, which was collected
in compliance with the State Water Board’s SWAMP guidance on rapid trash assessments,
confirms that trash impairs over half the streams monitored in the Santa Barbara and Goleta
Area.”® The State Water Board should review this carefully, and consider other data submitted
on trash listings so that another listing cycle does not go by without action to address this
important water quality issue.

Ventura Coastkeeper (VCK) conducted water quality monitoring throughout the Santa
Clara River, Ormond Beach, Calleguas Creek, and Nicholas Canyon Creek watersheds from
June 2009 to August 2010. VCK found based on this information that trash listings for Nicholas
Canyon Creek, San Jon Barranca, the Ormond Beach Lagoon, the Santa Clara River Estuary, and
Santa Clara River Reaches 1, 3, 4a, and 5 are warranted. Additionally, VCK found the following
exceedences that warrant listing on the 2012 303(d) list: Santa Clara River Estuary for flow,
dissolved oxygen, pH, phosphate, and nitrate; Santa Clara River Reach 3 for E. coli; Ormond
Beach wetlands for pH, nitrate, and E. coli; San Jon Barranca for E. coli; and Santa Clara River
Reaches 1 and 2 for flow.

2 Under this standard, only two stations satisfied the geometric mean objective during the summer and none
satisfied the objective during the winter. In addition, none of the stations achieved compliance with the “no sample
greater than 104 MPN/100mI” objective within a given 30-day sampling period during either the summer or winter
monitoring seasons.

26 pyrsuant to the San Francisco Bay Basin Plan, the Enterococcus objectives include a geometric mean of less than
35 MPN/100 ml and states that no sample should exceed 104 MPN/100 ml.

%" san Francisco Bay is only subject to bacteriological monitoring at designated beaches, although contact recreation
occurs routinely throughout the Bay, including Oakland Inner Harbor.

%8 Atascadero, Bell, Cieneguitas, Maria Ygnacio, Phelps Ditch (El Encanto Creek), San Jose, and San Pedro Creeks.
See Santa Barbara Channelkeeper’s 2012 303(d) Comment Letter responding to the State Water Board’s request for
data.

10



South Coast

From July of 2007 through February of 2010 Orange County Coastkeeper (OCCK)
conducted water monitoring at a total of seven sites on San Juan, San Mateo and Cristianitios
Creeks in Orange and San Diego County. All of these Creeks are under the authority of the San
Diego Regional Water board. After analyzing the data from this monitoring in accordance with
the current state guidelines for developing 303d listings, OCCK found that there are sufficient
exceedences of basin plan objectives for ammonia, nitrate, phosphate, and cadmium to warrant
additional impairment listings on the 2012 impaired waters list.

The Inland Empire Waterkeeper sampled 10 sites on a weekly basis from July 2008
through November 2009 under contract with the Santa Ana Regional Water Quality Control
Board. The project included four locations on San Timoteo Creek (one site perpetually dry),
four locations on Warm (Twin) Creek and two locations on City Creek; all of which drain to
Reach 4 of the Santa Ana River.?® The primary focus was E. coli bacteria indicators, but samples
were also taken for pH, conductivity, dissolved oxygen, flow rate, temperature, metals, minerals,
nutrients, PCBs, organochlorine pesticides, TDS, hardness, and COD. Five sites contained E.
coli bacteria levels during the warm season or cool season (or both) that exceed the proposed
geo-mean basin plan objective. All nine sites had a minimum of two exceedences; ranging from
the most natural mountain stream, up to as many as twelve in a highly urban concrete channel.

San Diego Coastkeeper is submitting information about trash collected at beach cleanups
to seek the listing of all 21 San Diego County beaches. Volunteer data shows the annual removal
of more than 200 pounds of trash from 9 out of 21 beaches from Oceanside to Imperial Beach.
Data indicates pervasive and widespread debris impairment along the San Diego shoreline as
well as nearby watersheds which drain into coastal waters.*® San Diego Coastkeeper is also
submitting ambient water quality data for nine of the eleven watersheds in San Diego County.
San Diego has collected data on conventional constituents (pH, DO, temperature) as well as
other key water quality indicators (including, but not limited to, nitrogen, phosphorus, toxicity,
E. coli, Enterococcus) for over three dozen sites across San Diego County each month. Data
indicate that exceedences of objectives are widespread and require management action.

I1l. THE STATE MUST IDENTIFY AND LIST ALL WATER BODIES THREATENED
OR IMPAIRED BY ALTERATIONS IN NATURAL FLOW.

U.S. EPA requires waterways with flow-related impairments to be listed on the state’s
303(d) list, typically (though not exclusively) in Category 4C (“water segment that is impaired or
affected by non-pollutant related cause(s)”). If pollutants are also present, the waterway must be
listed in Category 5. As discussed further below, we contend that despite U.S. EPA inclination to
assess flow alterations as “pollution” to be listed in Category 4C (which should at a minimum be
populated with flow listings for California in the 2012 list), there is also support for listing such
impairments in Category 5 and preparing TMDLSs to address them.

% gee final report at: http://www.iewaterkeeper.org/iewaterkeeper/work/projects/UpperSARWaterQuality/.
% please refer to San Diego Coastkeeper’s 2012 303(d) Letter to the SWRCB on trash impairments.
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A. The State Water Board Must Address Impacts to Beneficial Uses of Water
Bodies Caused By Alterations in Natural Flows.

The health of rivers, streams, creeks and other waterways is inextricably linked to the
volume, frequency, magnitude, timing, and duration of flows.** “[W]ater quantity is closely
related to water quality; a sufficient lowering of the water quantity in a body of water could
destroy all of its designated uses, be it for drinking water, recreation, navigation, or . . . a
fishery.”** As the U.S. Supreme Court has held,

there is recognition in the Clean Water Act itself that reduced stream flow, i.e.,
diminishment of water quantity, can constitute water pollution. First, the Act’s definition
of pollution . . . encompasses the effects of reduced water quantity. 33 U.S.C. 1362(19).
This broad conception of pollution — one which expressly evinces Congress’ concern
with the physical and biological integrity of water — refutes petitioners’ assertion that the
Act drawgga sharp distinction between the regulation of water ‘quantity’ and water
‘quality.’

The state’s ability to ensure healthy waterways hinges in part on its ability to identify waterways
impaired or threatened by altered natural flow, and to take targeted action to restore and maintain
necessary flow regimes.

Water quality standards encompass both the designated uses of a water body and the
water quality criteria established to protect those uses, as well as antidegradation requirements.
Altered natural flows (usually reduced flows) may impact a water body’s beneficial uses in a
number of ways, causing a violation of standards that prompts 303(d) listing. For example, if a
river is designated for use as a coldwater fishery, but reduced flows have resulted in increased
temperatures and lowered water depths such that the river can no longer support fish, low flows
clearly have impacted the water body's designated use.>* Where low flows in rivers, creeks, and
stream have impaired a beneficial use, the water quality standards have been violated, and the
water body segment must be listed under Section 303(d).*

%1 MacDonnell, Lawrence J., “Return to the River: Environmental Flow Policy in the United States and

Canada. Journal of the American Water Resources Association” 45(5):1087-1099 (2009), DOI: 10.1111/j.1752-
1688.2009.00361 citing Poff, N.L., et al.,“The Natural Flow Regime: A Paradigm for River Conservation and
Restoration,” BioScience 47:769-784 (1997); Poff, N.L., “Managing for Variation to Sustain Freshwater
Ecosystems,” Journal of Water Resources Planning and Management 135:1-4 (2009).

2 PUD No.1 v. Washington Department of Ecology, 511 U.S. 700, 719 (May 31, 1994).

*|d. See also U.S. EPA, “Guidance for 2004 Assessment, Listing and Reporting Requirements Pursuant to
Sections 303(d) and 305(b) of the Clean Water Act” (July 21, 2003) (“2004 Guidance™), available at:
http://www.epa.gov/owow/tmdl/tmdl0103/2004rpt_guidance.pdf (2004 (“‘Low flow can be a man-induced condition
of a water (i.e., a reduced volume of water) which fits the definition of pollution. Lack of flow sometimes leads to
the increase of the concentration of a pollutant (e.g., sediment) in a water.”)

% For example, adult coho salmon migrate at water temperatures of 45 to 59°F, a minimum water depth of
approximately seven inches, and streamflow velocities less than eight ft/sec. National Marine Fisheries Service,
“Magnuson-Stevens Reauthorization Act Klamath River Coho Salmon Recovery Plan,” p. 4 (July 2007), available
at: http://www.swr.noaa.gov/salmon/MSRA_RecoveryPlan_FINAL.pdf. Research has demonstrated that upstream
migration of Klamath River Chinook salmon is suppressed at mean daily water temperatures above 23.5°C if
temperatures are falling.

% Attachment 2 provides photos and other information of waterways in California so impacted, such as the Scott
River.
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For example, in the Russian River Watershed, excessive water diversions have turned
fish-bearing creeks such as Mark West Creek and Macaama Creek into dry stream beds.*® In the
Klamath River Watershed, high diversion rates from agricultural developments limit flow levels
in river mainstems and tributaries, which raise water temperatures and lower water quality,
making segments of the Scott and Shasta Rivers unsuitable for rearing juvenile coho salmon.*’

In addition, excessive withdrawals, water diversions and dams can concentrate pollutant
loadings, resulting in higher in-stream concentrations and impacts. For example, rivers in the
Klamath watershed are impaired by toxic algae, temperature, and nutrient pollution caused by
dams, cattle grazing and irrigated agriculture.*® All of these problems are made significantly
worse by reduced natural flows. In 2006, U.S. EPA formally recognized that dam impacts to
flow caused the impairment of the Klamath River by toxic blue green algae Microcystis
aeruginosa, a liver toxin and known tumor promoter.*

1. Altered Flows Must Be Identified as Causes of Impairment, Not Solely
Sources of Impairment

The State Water Board has identified altered natural flows in its just-adopted 303(d) list
as a potential source of impairment of dozens of water body-segment pollutant combinations.
However, California generally has avoided its responsibility to recognize reduced natural flows,
streamflow alterations, water diversions, or similar flow issues as independent causes of
impairment that require listing of the waterway for “flow alterations” under Category 4C at a
minimum, or Category 5 where appropriate.”’ This failure to address flow alterations directly is a
serious omission by the State Water Board and must be addressed in the 2012 303(d) List.

The source of impairment provides available information tied to the impaired segment
that generally describes the type of activity that has resulted in the impairment. Typical
examples in California’s 303(d) list include, but are not limited, to the following: range grazing,
silviculture, agriculture, construction/land development, urban runoff/storm sewers, mine
tailings, onsite wastewater systems (septic tanks), and marinas and boating. This information is
generally used to help sort out which parties will be allocated responsibility for addressing the
contamination at issue.

By contrast, altered natural flows can be the cause of impairment of a water body — just
as altered concentrations of various contaminants (dissolved oxygen, mercury, temperature, etc.)

% gee Appendix A and A-1 for more information.

¥ NMFS, “Magnuson-Stevens Reauthorization Act Klamath River Coho Salmon Recovery Plan Prepared by The
National Marine Fisheries Service Southwest Region,” p. 32 (July 10, 2007), available at:
http://www.swr.noaa.gov/salmon/MSRA_RecoveryPlan_FINAL.pdf.

% See SWRCB, “2010 California 303(d) List of Water Quality Limited Segments: Category 5,” North Coast
RWQCB, available at:

http://www.waterboards.ca.gov/water issues/programs/tmdI/2010state ir_reports/category5_report.shtml.

% http://www.klamathriver.org/media/pressreleases/Press-Release-032008.html.

%0 Exceptions include Regional Water Quality Control Board 4’s listing of Ballona Creek Wetlands as impaired by
“Hydromodification” and “Reduced Tidal Flushing,” and applicable segments of the Ventura River as impaired by
“Pumping” and “Water Diversion.” See infra n. 48.
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similarly cause impairment. The sources of the listings for “altered natural flows” would then be
activities such as agriculture, mining, construction, grazing, etc. The parties undertaking these
activities would then be contacted to take action to reduce the impacts of their various operations
on waterway flow.

This distinction is important if the actual impairment of a water body is to be properly
addressed. For example, if natural flows in a creek that has been designated as “cold freshwater
habitat” have been diverted to the point that the shallow water becomes too warm to be adequate
fish habitat, the water body should be listed as impaired in Category 5 because of both low
natural flow and elevated temperature, rather than improperly listed only for elevated
temperature, with flow alteration as a mere “source” of impairment. If the creek is solely listed
as impaired because of elevated temperature, the mitigating action could be (for example) solely
planting trees along the banks to create shade. If a creek is listed because of both flow and
temperature impairments, responsive actions are much more likely to include increased flows as
well as increased shade, which would provide for a healthier outcome for the stream and its
inhabitants overall.**

EPA’s 2006 Guidance specifically describes “lack of adequate flow” as a cause for
listing an impaired or threatened segment on the 303(d) list,** distinguishing it from listings of
sources contained in separate summary tables.** A number of states accordingly include flow
alterations as a cause of impairment in their 303(d) lists. Specifically, U.S. EPA has compiled
nationwide data submitted by states showing that 56,981 miles of rivers and streams,
517,857 acres of lakes, reservoirs and ponds, 299 square miles of bays and estuaries, and
33,054 acres of wetlands nationwide have been listed on states’ 303(d) lists as impaired by
“Flow Alterations.” * This corresponds to listings for over 100 water bodies nationwide in the
District of Columbia, Idaho,* Michigan, Wyoming, Ohio and California.*®

*1 Of course, the listing should also ideally include the “sources” of both the temperature and low flows
impairments, such as agriculture or other activities.

%2 “Examples of circumstances where an impaired segment may be placed in Category 4c include segments impaired
solely due to lack of adequate flow or to stream channelization.” 2006 Guidance at 56.

% See U.S. EPA, “National Causes of Impairment” versus “National Probable Sources Contributing to Impairment,”
available at: http://iaspub.epa.gov/waters10/attains_nation_cy.control#causes.

* See U.S. EPA, “Specific State Causes of Impairment That Make Up the National Flow Alteration(s) Cause of
Impairment Group,” available at:
http://iaspub.epa.gov/tmdl_waters10/attains_nation_cy.cause_detail?p_cause_group_name=FLOW%20ALTERATI
ON%28S%29. See also details of flow impairment listings at U.S. EPA, “Impaired Waters , Cause of Impairment
Group: Flow Alteration(s),” available at:
http://iaspub.epa.gov/tmdl_waters10/attains_impaired_waters.control?p_cause _group_id=545. For information on
the status of data collection by state for these tables, see U,S, EPA, “Status of Available Data Used in This Report,”
available at: http://iaspub.epa.gov/waters10/attains_nation_cy.control?p_report_type=T#status of data.

** |daho’s 2008 Integrated Report shows more than 100 waterbody-pollutant segment listings for low flow
alterations and other flow regime alterations under its “Section 4C Waters Impaired by Non-Pollutants.” Idaho 2008
Integrated Report: “Section 4c Waters Impaired by Non-Pollutants,”
http://www.deq.state.ld.us/water/data_reports/surface water/monitoring/integrated report 2008_final_sec4c.pdf.

% See U.S. EPA, “Watershed Assessment, Tracking and Environmental Results: Specific State Causes of
Impairment That Make Up the National Flow Alteration(s) Cause of Impairment Group,” (last updated August 12,
2010), available at:

http://iaspub.epa.gov/tmdl_waters10/attains nation_cy.cause detail 303d?p_cause_group_id=545. Conversation
with Douglas Norton, U.S. EPA Headquarters (August 9, 2010).
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2. Waterways Impaired by Altered Flows Must at a Minimum Be
Listed in Category 4C of the 303(d) List, and Also May Be Listed

in Category 5

As discussed above, U.S. EPA’s and California’s Category 4C must be populated with all
waterways that are impaired or threatened solely due to the presence of non-pollutants. Ata
minimum, then, all flow-related impairments in California must be included in the Category 4C
portion of the 2012 303(d) list. We would argue as well, however, that many if not all of these
impairments could be included in Category 5.

In California, “Pumping” and “Water Diversion” are listed as the sole causes of
impairment for the water body segment Ventura River Reach 4.*® This water body segment is
listed specifically in Category 5 and requires a TMDL by 2019, even though Pumping and Water
Diversion are the only causes of impairment. Water Diversion is specifically identified as a
“Pollutant” in the Fact Sheet* describing this listing, as is the case with Pumping.®

California’s choice to list, and most recently uphold the listing of, flow-caused
impairments as a “pollutant” under Category 5 is not prohibited by the definition of “pollutant”
or by U.S. EPA guidance. First, courts have interpreted the definition of “pollutant” broadly, as
noted above, stating that it is “meant to leave out very little.”** Second, U.S. EPA Guidance,
while favoring a position that flow-related impairments are “pollution,” does so in a less than

*" |daho, which deferred to EPA’s preference that flows be included in Category 4C, tried to provide a rationale for
EPA'’s preference on flows as follows: “A pollutant is a substance, such as bacteria or sediment, that is identifiable
and in some way quantifiable. Some unnatural conditions that impair water quality, such as flow alteration, human-
caused lack of flow, and habitat alteration, are considered pollution, but are not caused by quantifiable pollutants.
Temperature, while not a substance, is considered a pollutant, as changes in water temperature are quantifiable.”
Idaho DEQ, “Surface Water: Water Quality Improvement Plans (TMDLSs), available at:
http://www.deq.state.ld.us/water/data_reports/surface water/tmdls/overview.cfm#Pollution. This loyal though
somewhat strained reasoning ignores the fact that flow itself, as well as its impacts, is most certainly quantifiable —
as are Pumping and Water Diversion, for which California waters have been listed in Category 5 as discussed below.
¢ SWRCB, “2010 California 303(d) List of Water Quality Limited Segments: Category 5,” “Ventura River Reach 4
(Coyote Creek to Camino Cielo Road),” available at:
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml?wbid=CAR40220021199902030
90836. Ventura River Reach 3 had an identical listing in 2006, also with a 2019 TMDL, though Indicator Bacteria
was added as a cause of impairment in the 2010 list update. SWRCB, “2006 CWA Section 303(D) List of Water
Quality Limited Segments Requiring TMDLS,” Region 4: “Ventura River Reach 3 (Weldon Canyon to Confl. w/
Coyote Cr),” available at:

http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/303dlists2006/epa/r4 06 _303d_regtmdls.pdf.

*° Supporting Information, 2010 Integrated Report, Ventura River Reach 4: Water Diversion,
http://www.waterboards.ca.gov/water issues/programs/tmdl/2010state ir_reports/01015.shtml#7310.

%0 Supporting Information, 2010 Integrated Report, Ventura River Reach 4: Pumping,
http://www.waterboards.ca.gov/water issues/programs/tmdl/2010state ir_reports/01015.shtml#7308.

*! See supra n. 8. The definition of “pollutant” in Section 502(6) includes: “dredged spoil, solid waste, incinerator
residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive materials,
heat, wrecked or discarded equipment, rock, sand, cellar dirt and industrial, municipal, and agricultural waste
discharged into water.” Several other items are specifically excluded; flow alteration is not one of those items.
Arguably, the actions taken by industrial, municipal and agricultural operations (i.e. essentially all activities that
could impact flow) could be viewed as the discharge of “waste,” which is undefined in Section 502 but which could
readily be interpreted as the by-product of “operations”; i.e. changes in the health of the waterway to its detriment.
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definitive manner and without analysis, leaving room for California to make its own
determination. For example, the 2004 Guidance states simply that “EPA does not believe that
flow, or lack of flow, is a pollutant as defined by CWA Section 502(6).”** The 2006 Guidance
similarly simply asserts without further support or discussion that “[e]xamples of circumstances
where an impaired segment may be placed in Category 4c include segments impaired solely due
to lack of adequate flow or to stream channelization.”

In sum, California can and should protect its waterways as fully as possible, including
through the complete identification and listing of waterways impaired by the cause of natural
flow alterations. Other states have shown leadership in this regard, and California’s waters are
no less precious or threatened.

Moreover, to ensure full protection and restoration of the waterways’ beneficial uses, the
identified waters should be placed on the 303(d) list under Category 5 (most certainly if there are
additional pollutant impairments), and at a minimum in Category 4C. Section 510 of the Clean
Water Act sets a floor but no ceiling for state action to protect and enhance the health of waters
of the United States. California should make full use of this provision, and should leverage its
prior flow-related listings in Category 5 into a comprehensive effort to address all flow-related
impairments under the federal Section 303(d) listing and TMDL program, as well as under state
law and other programs.

B. The State Must Use and Consider All Readily Available Information Related
to Identifying Natural Flow-Related Impairments.

Under federal law>* and the California Listing Policy, the State and Regional Water
Boards must “actively solicit, assemble, and consider all readily available data and
information,”* including from local, state and federal agencies, for purposes of developing the
303(d) list. This includes but is not limited to: reports of fish kills; dilution calculations; and
“predictive models for assessing the physical, chemical, or biological condition of streams,

rivers, lakes, reservoirs, estuaries, coastal lagoons, or the ocean.”®

Accordingly, the State Water Board must examine and consider all readily available
information that could inform 303(d) decisions related to alterations in natural flow. This
includes but is not limited to the following:

°2 U.S. EPA, “Guidance for 2004 Assessment, Listing and Reporting Requirements Pursuant to Sections 303(d) and
305(b) of the Clean Water Act,” p. 8 (July 21, 2003) (emphasis added), available at:
http://www.epa.gov/owow/tmdl/tmdl0103/2004rpt_guidance.pdf. It also states, as quoted above, that reduced water
volume “fits the definition of pollution” — which could be the case for essentially any water impairment, including
more traditional “pollutants.”

%% 2006 Guidance, supra n. 1, at 56.

> 40 CFR 130.7.(b)(5), see http://law.justia.com/us/cfr/title40/40-21.0.1.1.17.0.16.8.html.

** SWRCB, Water Quality Control Policy for Developing California’s Clean Water Act Section 303(d) List (Listing
Policy) (Sept. 2004), Section 6.1.1” Definition of Readily Available Data and Information (emphasis in original),
available at http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/ffed 303d_listingpolicy093004.pdf.
*® |d. (emphasis added).
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o Data collected through the Department of Fish and Game’s Instream Flow Program®’

o Information compiled pursuant to programs and funding by the Ocean Protection
Council®®

o The findings of the recently-adopted State Water Board report on Delta flow criteria
requirements (attached)™

o All comments, information and associated data sets submitted to the State Water Board
during the development of its AB 2121 “Policy for Maintaining Instream Flows in
Northern California Coastal Streams™®°

o Flow data released by the California Department of Water Resources,®! including data
from the Water Data Library®” generally and the Interagency Ecological Program® in
particular, as well as and outside compilations of DWR data organized by waterbody
segments®

> Data in the Klamath Resource Information System (KRIS):®

o> Information and datasets presented at “My Water Quality” meetings,”® including data
from the Department of Natural Resources presented at the August 11, 2010 meeting

o Data contained in CalFish, the California Cooperative Anadromous Fish and Habitat Data
Program,®’ especially the Passage Assessment Database.®®

Note that Federal agencies, such as the U.S. Fish and Wildlife Service,*® Federal Energy
Regulatory Commission,”” NOAA (particularly the National Marine Fisheries Service’ and

> See DFG Instream Flow Program, http://www.dfg.ca.gov/water/instream_flow_docs.html. See also DFG Water
Rights Program, http://www.dfg.ca.gov/water/water rights_docs.html.

%8 This includes but is not limited to Instream Flow Analysis — Santa Maria River,
http://www.opc.ca.gov/2009/05/instream-flow-analysis-santa-maria-river/, Instream Flow Analysis — Big Sur River,
http://www.opc.ca.gov/2009/05/instream-flow-analysis-big-sur-river/, and Instream Flow Analysis — Shasta River,
http://www.opc.ca.gov/2009/05/instream-flow-analysis-shasta-river/.

* SWRCB, “Final Report on Development of Flow Criteria for the Sacramento-San Joaquin Delta Ecosystem”
(Aug. 3, 2010) (Delta Flow Report), available at:
http://www.waterboards.ca.gov/waterrights/water_issues/programs/bay_delta/deltaflow/final_rpt.shtml.

% As required by California Water Code § 1259.4 (AB 2121), available at
http://www.waterboards.ca.gov/waterrights/water issues/programs/instream_flows/.

%1 DWR, California Data Exchange Center, http://cdec.water.ca.gov/.

%2 DWR, Water Data Library, http://www.water.ca.gov/waterdatalibrary/.

% Interagency Ecological Program, http://www.water.ca.gov/iep/.

8 «CA DWR CDEC Interface,” a compilation of data from DWR’s California Data Exchange Center, available at:
http://acme.com/jef/flow/cdec.html.

% http://www.krisweb.com/index.htm.

% http://www.waterboards.ca.gov/mywaterquality/monitoring_council/meetings/index.shtml.

87 wwuw.calfish.org;

% http://www.calfish.org/portals/0/Programs/CalFishPrograms/FishPassageAssessment/tabid/83/Default.aspx. This
letter incorporates by reference the comments of Heal the Bay with respect to required 303(d) listings needed for
beneficial uses impaired by fish passage barriers. The same legal and policy requirements that call for 303(d) listing
of water bodies impaired by altered natural flows also apply to listings for water bodies impaired by fish barriers.
The Water Board should review the Passage Assessment Database, which has extensive information on barriers, to
ensure that all impaired waterways are properly included on the Section 30(d) list. See also CCKA’s compilation of
fish barriers impacting the RARE beneficial use at: http://www.cacoastkeeper.org/programs/mapping-initiative/fish-
barriers.

% See, e.g., U.S. FWS, Water and Fishery Resources Program, http://www.fws.gov/cno/fisheries/.

70 See http://elibrary.ferc.gov/idmws/search/fercgensearch.asp to search for details of California hydropower
projects, which would provide further information on flows.

! California is in the Fisheries Service’s Southwest Region; see http://swfsc.noaa.gov/ for data and publications.
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analyses such as the Magnuson-Stevens Reauthorization Act Klamath River Coho Salmon
Recovery Plan’?), USGS" and U.S. EPA, must also be “actively” solicited for data and
information.”

This and other flow information can provide invaluable insight into the “physical,
chemical, or biological condition” of the state’s waterways as required by federal law and state
Policy. It should be considered carefully in developing a comprehensive Category 4C list as well
as Category 5 listings that appropriately include impairments caused by altered natural flows,
and combinations of altered natural flows and pollutants.

C. Specific Listing Proposals for Impairments Caused by Reduced Natural
Flows

Numerous beneficial uses are impaired by the altered flows, including but not limited to
GWR (groundwater recharge discussed separately below), COLD (cold freshwater habitat),
MIGR (fish migration), SPWN (fish spawning) and RARE (preservation of rare and endangered
species). In addition to the data described elsewhere in this letter and other readily available data
sources, data and information for a number of many flow-impaired waterways can be found
through KRIS.”™ This letter also includes and incorporates by reference the flow-related listing
proposals provided in the detailed comments submitted by Heal the Bay,’® the Natural Resources
Defense Council (NRDC),”” and Ventura County Coastkeeper.’

Please note that the waterways described below, in addition to the flow-related listing
proposals incorporated by reference, are just some of the numerous flow-impaired waterways
throughout the state. This list is by no means a comprehensive assessment. The final 2012
303(d) list should include all of the waterways that “readily available” data indicate are
threatened or impaired due to alterations in natural flow.

1. Rivers, Creeks and Streams

Carmel River and San Clemente Creek

As documented in a white paper prepared for the Carmel River Steelhead Association,
significantly reduced flows in the Carmel River and its tributaries, particularly San Clemente

"2 National Marine Fisheries Service, “Magnuson-Stevens Reauthorization Act Klamath River Coho Salmon
Recovery Plan” (July 2007), available at: http://www.swr.noaa.gov/salmon/MSRA_RecoveryPlan_FINAL.pdf.
® See USGS, “What kinds of water data does the U.S. Geological Survey gather?” available at:
http://www.usgs.gov/fag/index.php?action=artikel&cat=102&id=1148&artlang=en.

™ Listing Policy, Section 6.1.1: Definition of Readily Available Data and Information (emphasis added).

> Klamath Resource Information System, http://www.krisweb.com/index.htm.

"® etter from W. Susie Santilena, Heal the Bay to Jeffrey Shu, SWRCB,

Public Solicitation of Water Quality Data and Information for 2012 Integrated Report (Aug. 20, 2010).

"™ Letter from Doug Obegi, NRDC, to Jeffrey Shu, SWRCB,

Public Solicitation of Water Quality Data and Information for 2012 Integrated Report (Aug. 27, 2010).

"8 etter from Jason Weiner, Ventura County Coastkeeper, to Jeffrey Shu, SWRCB,

Public Solicitation of Water Quality Data and Information for 2012 Integrated Report (Aug. 30, 2010) (incorporated
herein by reference).

18



Creek, are placing serious stress on native steelhead populations.” This white paper, which
includes a comprehensive bibliography of information, should be considered along with DFG
data in assessing the Carmel River and San Clemente Creek for listing as impaired by water
diversions/flow alterations.

Eel River

A comprehensive assessment of Eel River conditions shows significant impairment as a
result of low flows.*® The report found that:

low flows . . . often produce temperatures lethal to listed fish species in the Eel River and
beneficial to predatory pikeminnow, resulting in a compounding adverse effect on
salmonids. Based on available science, increasing flows in the Eel River to 68-265 cfs in
the summer will produce corresponding temperature benefits for salmonids that will
likely support survival of the species. Bradbury et al (1995) point out that Pacific salmon
cannot be recovered without having access to habitat similar to that with which they co-
evolved; therefore, to ensure longer term salmonid recovery, access to refugia above the
PVP must be provided.®

The report recommended that “[i]If summer flow levels were maintained at the 76 to 166 cfs . . .
surface water temperatures would drop due to effects described above, increased volume and
decreased transit time and steelhead could successfully rear . . . in the mainstem.”®? The flow
conditions in the Eel have clearly impaired the health of the river and its associated beneficial
uses, and accordingly the waterway must be listed.

Gualala River

The “National Marine Fisheries Service (NMFS, 2001), the California Department of
Fish and Game (CDFG, 2002) and Brown et al. (1994) have found that coho salmon are at risk of
extinction throughout Mendocino and Sonoma County.”® With native species facing extinction,
healthy water flows should be of paramount importance. However, “CDFG 2001 habitat typing
surveys [citation] found that extensive reaches of the Gualala River and its tributaries lacked
surface flows.”®* As in the Russian River, water diversions continue despite the serious and

" See Appendix A.

8 patrick Higgins, Consulting Fisheries Biologist, “Evaluation of the Effectiveness of Potter Valley Project National
Marine Fisheries Service Reasonable and Prudent Alternative (RPA): Implications for the Survival and Recovery of
Eel River Coho Salmon, Chinook Salmon, and Steelhead Trout” (Feb. 2010) (included in Appendix A under “Eel
River”).

8 |d. at p. 39 (emphasis added).

1d.

8 |_etter from Patrick Higgins, Consulting Fisheries Biologist to Allen Robertson, California Department of Forestry
and Fire Protection, “Negative Declaration for Sugarloaf Farming Corporation dba Peter Michael Winery” (Dec. 12,
2003)

#1d. at p. 10.
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significant impairments in the Gualala, prompting a recent public trust lawsuit.®> Significant
data and information on the Gualala River is provided in Appendix A.

Mark West Creek

Ten years ago all 28 miles of Mark West Creek had water in the summer. Today,
because of increased diversions, only 32 miles have water. DFG flow records of Mark West
Creek dating back to the 1960s show that the lowest summer stream flow has historically been 2
cfs, and Summer 2010 is measuring on average at approximately that level. The Russian
Riverkeeper® has photo-documented this decline. Data and information on the serious and
escalating impairments to this creek are provided in Appendix A-1% and on the Friends of the
Mark West Watershed website.®

Mattole River
A detailed study of the Mattole River Basin found that:

Lack of adequate late summer and early fall streamflow is recognized as one of the most
important limitations on salmonid habitat in the Mattole River basin (NCWAP, 2000). In
recent years, juvenile salmonids have become stranded in pools due to excessively low flows,
causing mortality and necessitating fish rescue operations.®

Additional support for a flow-related listing of the Mattole River is found in Appendix A.
Napa River

Studies referenced in AB 2121 comments illustrate the significantly degraded habitat of
the Napa River, which can only be restored with a focus on reversing severely reduced natural
flows.™® Research shows that “even in good years. . . 80% of tributary habitat surveyed was
marginally functional or non-functional.”®* The Napa River “was formerly a very important
nursery area for older age juvenile steelhead (Anderson 1969) . . . and that habitat is now
completely non-functional for rearing. Therefore, all indications are that lack of older age
steelhead rearing habitat is limiting the population.”®* Moreover, low water years (which are to

8 Center for Biological Diversity, “Lawsuit Imminent over Water Diversions Killing Salmon and Steelhead in
Russian and Gualala Rivers,” (Nov. 17, 2009), available at:
http://www.biologicaldiversity.org/news/press_releases/2009/russian-river-11-17-2009.html.
8 \www.russianriverkeeper.org.
8 Appended separately from Appendix A due solely to formatting requirements.
® http://www.markwestwatershed.org/Cornell_Winery PrimerDocsDirectory.html.
8 Randy D. Klein, Hydrologist, “Hydrologic Assessment of Low Flows in the Mattole River Basin 2004-2006,” p. 1
(March 2007), see Appendix A.
% | etter from Patrick Higgins, Consulting Fisheries Biologist to SWRCB, “Comments on Draft Policy for
Maintaining Instream Flows in Northern California Coastal Streams” (April 2, 2008), pp. 13-15 (in Appendix A).
°% etter from Patrick Higgins, Consulting Fisheries Biologist to Thomas Lippe, Living Rivers Council (Aug. 17,
32010), p. 5 (included in Appendix A under “Napa River”).

Id.
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be expected and built into water planning) are “depressing smolt production” due to a continued
lack of attention to sufficient flows.*

Navarro River

As described in more detail in Appendix A, “diversions from the Navarro River and its
tributaries, primarily for agricultural purposes, have significantly impaired instream fish and
wildlife beneficial uses, to the point where the river was literally pumped dry” on past
occasions.* Numerous data sets indicate growing impacts from cumulatively increasing water
diversions in this already heavily-drained area.

Redwood and Maacama Creeks

As described in detail in Appendix A, in Maacama Creek “[s]tanding crops of fall fish
show a major reduction in many years, suggesting that low flow conditions are limiting, and
these low flow conditions are likely linked to agricultural water use.”® “[A]lmost 70% of
habitats in Redwood Creek [are] dry (Figure 12) and all other streams showed signs of
dewatering related to diversion of surface water and likely contributed to by over-use of
groundwater.”®® Additional assessments have found that

in undisturbed Pacific Northwest streams, pool frequencies range from 37% to greater
than 80% (Murphy et al. 1984 and Grette 1985) and CDFG (2004) rates frequencies
greater than 40% as functioning for salmon and steelhead. Figure 12 shows that pool
frequencies were under 10% on Redwood and Foote Creeks in some reaches and only
about 25% of most Maacama Creek reaches. Pool depths are similarly compromised
(Figure 13) with none over three feet deep in Foote Creek and the majority on Redwood
Creek as well.*’

This report concludes that “Coho salmon are at very high risk of extinction in the Russian River
basin, yet NMFS (2008) considers their gene resources to be of extremely high importance for
rebuilding of the entire CCC ESU. Expensive recovery efforts to restore Russian River coho
salmon using captive broodstock from Green Valley Creek is failing to re-establish breeding
populations in any Russian River tributary (NMFS 2008).”%® Because “the biggest problem is
over-consumption of water,”® listing of these waterways as impaired by natural flow
alterations/water diversions is an important step in ensuring their return to good health.

%1d.

% Letter from Patrick Higgins, Consulting Fisheries Biologist to SWRCB, “Comments on Draft Policy for
Maintaining Instream Flows in Northern California Coastal Streams,” p. 15 (April 2, 2008).

% |etter from Patrick Higgins, Consulting Fisheries Biologist to Traci Tesconi, County of Sonoma, “Pelton House
Winery Application #PLP05-0010,” (Dec. 29, 2008), p. 12 (included in Appendix A).

% |d. at p. 13.

" |d. at pp. 12-13.

% |d. at p. 19.

% Id. at p. 20.
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Russian River
As illustrated in documents attached as Appendix A*® and elsewhere, *** the Russian
River is increasingly impaired due to flow alterations. Numerous technical analyses have found
that “[l]egal and illegal diversions pose significant risk to the last streams where coho still persist
in the Russian River.”%?

Salinas River

As described in more detail in Appendix A, “channel alteration and changes in flow
regime have caused a virtual loss of the anadromous life history of three steelhead [distinct
population segments] in the Salinas River.”®® More generally, “flows in lower reaches for adult
and juvenile steelhead passage are often lacking,”*** with “[g]roundwater pumping related to
agricultural activities . . . caus[ing] the loss of surface flow in winter and spring.”* This
detailed analysis concluded that “unless the Salinas River channel and flow move back towards
their more normal range of variability steelhead cannot be restored.”*%

Santa Clara River

As described in more detail in the comments submitted by Ventura Coastkeeper,*®” which
are incorporated here by reference, USGS, county and local agency data show that enough water
is diverted at the Vern Freeman Diversion Dam for agricultural usage, groundwater recharge,
and other uses to deprive migrating steelhead of sufficient flows and juvenile steelhead of
healthy estuary rearing grounds. These activities impact the beneficial uses for this river as
habitat for fish, necessitating a listing caused by water diversion. Moreover, as discussed in the
Ventura Coastkeeper letter, the river is also impaired for fish passage since the United
Conservation Water District put in an impassable fish barrier.

100 See |etter from Patrick Higgins, Consulting Fisheries Biologist to SWRCB, “Comments on Draft Policy for
Maintaining Instream Flows in Northern California Coastal Streams™ (April 2, 2008), pp. 16-20 (included in
Appendix A under “Navarro River”). See also Merenlender, Adina et al, “Decision support tool seeks to aid stream-
flow recovery and enhance water security,” 62 California Agriculture 148 (Oct.-Dec. 2008), available at:
http://ucanr.org/repository/cao/landingpage.cfm?article=ca.v062n04p148&fulltext=yes.
191 See supra n. 85, “Lawsuit Imminent Over Water Diversions Killing Salmon and Steelhead in Russian and
Gualala Rivers” (data associated with filing should be closely examined).
192 Higgins, supra n. 100 at p. 16.
103 etter from Patrick Higgins, Consulting Fisheries Biologist to Curtis Weeks, Monterey County Resources
Agency, Comments on Salinas River Channel Maintenance Project (CMP) 404 Permit Application and Mitigated
Negative Declaration, p. 4 (Aug. 6, 2009).
1041d. at p. 5; see also Letter from Patrick Higgins, Consulting Fisheries Biologist to SWRCB, “Comments on Draft
1Pofs)licy for Maintaining Instream Flows in Northern California Coastal Streams™ (April 2, 2008).

Id.
10614, at p. 17.
197 |_etter from Jason Weiner, Ventura Coastkeeper to Jeffrey Shu, SWRCB,
Public Solicitation of Water Quality Data and Information for 2012 Integrated Report (Aug. 30, 2010).
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Scott River and Shasta River

In summer 2009, agricultural irrigation and dewatering caused record low flows in the
Scott and Shasta River watersheds, flows that will continue to impair these waterways because
they are associated with increased usage for agriculture and other, non-situational sources.'*®
Extensive photo documentation of the activities producing this flow impairment and its impact
on fish habitat was collected by Klamath Riverkeeper and others.'®® The Pacific Coast
Federation of Fishermen’s Associations and Environmental Law Foundation have already
brought a public trust action''® against the State Water Board and Siskiyou County regarding
flows in the Scott River. Information associated with that lawsuit should be considered in the
determination that the river is and will continue to be impaired due to low flows associated with
withdrawals. Additional instream flow analyses are being conducted by Humboldt State
University under the oversight of the California Ocean Protection Council.***

Documentation of the impacts of low flows in these waterways is extensive and included
in Appendix A and other readily available data sources. For example, the Scott River Sediment
and Temperature TMDL process several years ago produced substantial evidence of impaired
beneficial uses resulting from low flows, including reaches that now regularly go dry, placing the
Scott River salmon and steelhead stocks at “high risk of extinction”**? Similarly, the recent
Shasta River Watershed Dissolved Oxygen and Temperature process produced information
supporting the conclusion that “[t]he need for a baseline minimum flow with most reaches of the
Shasta River, and the importance to salmon . . . of maintaining minimum flows even during low
water years, cannot be over-stated.”™** Properly listing these water bodies as impaired by flows,
in addition to the other listed causes for their impairment, will ensure the appropriate attention is
paid to addressing alterations in natural flow that are devastating the rivers’ beneficial uses.

2. The Sacramento-San Joaquin Delta

Finally, all of the Delta waterways examined in the State Water Board’s recently-adopted
“Final Report on Development of Flow Criteria for the Sacramento-San Joaquin Delta
Ecosystem” should be considered for flow impairments. This Report concluded unequivocally

108 See attached documentation in Appendix A.

199 KJlamath Riverkeeper, “Scott and Shasta Rivers 2009 Flow Emergency,” available at:
http://picasaweb.google.com/klamathriverkeeper/ScottAndShastaRivers2009FlowEmergency#.

19 «Fishing and Conservation Groups Sue over Poor Water Management on Northern California’s Scott River”
(June 24, 2010) (press release), available at:
http://www.envirolaw.org/documents/ScottRiverPTDSuitPressRelease062410.pdf; see also Petition for Writ of
Mandamus and Complaint for Declaratory and Injunctive Relief (Sup. Ct. Sacramento, June 23, 2010), at:
http://www.envirolaw.org/documents/WRITPETITIONCOMPLAINT.pdf.

11 CA Ocean Protection Council, “Instream Flow Analysis — Shasta River,” available at
http://www.opc.ca.gov/2009/05/instream-flow-analysis-shasta-river/.

12| etter from PCFFA et al to Tam Doduc, SWRCB, “Joint Comments on the Proposed Action Plan for the Scott
River Watershed Sediment and Temperature TMDL,” Attachment A - Scott TMDL Related Data, Photos and Maps
Regarding Flow and Temperature Problems (June 12, 2006) (included in Appendix A).

113 |_etter from Pacific Coast Federation of Fishermen’s Associations and the Institute for Fisheries Resources to
SWRCB, “Comment Letter - Shasta River Watershed DO and Temperature TMDLs,” p. 4 (Oct. 29, 2006) (included
in Appendix A).
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that “[r]ecent Delta flows are insufficient to support native Delta fishes for today’s
habitats.”*** More specifically, the Report found that:

In order to preserve the attributes of a natural variable system to which native fish
species are adapted, many of the criteria developed by the State Water Board are
crafted as percentages of natural or unimpaired flows. These criteria include:

e 75% of unimpaired Delta outflow from January through June;
e 75% of unimpaired Sacramento River inflow from November through June; and
e 60% of unimpaired San Joaquin River inflow from February through June.

It is not the State Water Board’s intent that these criteria be interpreted as precise flow
requirements for fish under current conditions, but rather they reflect the general timing
and magnitude of flows under the narrow circumstances analyzed in this report. In
comparison, historic flows over the last 18 to 22 years have been:

e approximately 30% in drier years to almost 100% of unimpaired flows in wetter
years for Delta outflows;

e about 50% on average from April through June for Sacramento River inflows; and

e approximately 20% in drier years to almost 50% in wetter years for San Joaquin
River inflows.'

In other words: (a) the Delta is always impaired for flow in drier years and potentially impaired
seasonally in wetter years, (b) the Sacramento River is regularly flow impaired, and (c) the San
Joaquin River is always flow impaired. Note that this comparison is based on averages over the
past two decades; flow data from more recent years (available from the citations above and other
readily available sources) would likely skew these results towards more, not less, impairment, as
noted in the Report quote above.

Accordingly, all Delta waterways for which the Report has found flow-related
impairments of beneficial uses should be listed in the 2012 303(d) list as impaired by water
diversion, flow alteration, and/or other appropriate cause, with the specific sources (agriculture,
etc.) clearly delineated.

D. The State Must Specifically Identify and List All Surface Waters That Can
No Longer Provide the Beneficial Use of “Groundwater Recharge” Due to
Reduced Flows

“Groundwater recharge” is defined as the use of water for natural or artificial recharge of
groundwater for purposes of future extraction, maintenance of water quality, or halting of
saltwater intrusion into freshwater aquifers. “Groundwater recharge” is listed as a beneficial use
for 2,167 hydrologic units/areas in eight out of nine of the Regional Basin Plans for surface
waters around the state: North Coast: 109, San Francisco Bay: 23, Central Coast: 396, Los

114 Delta Flow Report, supra n. 59, at p. 5 (emphasis added).
115 Id
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Angeles: 222, Central Valley: 0,'° Lahontan: 1009, Colorado River: 93, Santa Ana: 98, San
Diego: 217.*" Despite the widespread recognition of “groundwater recharge” as a beneficial use
by Regional Water Boards, the protection of this use has been rarely acknowledge or addressed
by the 303(d) listing process. This must be rectified in the 2012 list.

The State Water Board’s map of high-use groundwater basins and hydrogeological areas
depicts vulnerable groundwater recharge basins in every region of California.**® In many of
California’s river basins, agricultural and other users divert surface stream flows to the extent
their actions impair the groundwater recharge beneficial use. Similarly, in river basins with a
hydrologically connected groundwater aquifer that is being pumped, large scale groundwater
pumping depletes the connected surface waterway, further diverting percolation from the stream
into the aquifer and impairing the “groundwater recharge” beneficial use of impacted surface
water.!*® The State can and should incorporate such listings in the 2012 list, i.e. where readily
available data provides the information needed to identify water bodies for which designated
“groundwater recharge” uses are threatened or impaired.

IVV. THESTATE WATER BOARD MUST COMPREHENSIVELY ADDRESS
GROUNDWATER CONTAMINATION AND WITHDRAWALS THAT IMPAIR OR
THREATEN SURFACE WATERS.

The State’s 303(d) list must reflect instances where contaminated groundwater discharges
to rivers, estuaries and other surface waters is the cause or source of surface water impairment.
California’s Section 303(d) list must also reflect instances where excessive withdrawals and
pumping of groundwater impairs and threatens surface waters, including rivers, creeks, estuaries,
and wetlands, such as through reduced flows.*?

Actions to address groundwater sources of surface water impairment with specificity are
feasible and have been undertaken by California and other states during the course of 303(d)
listing and TMDL development. California and other states have shown that it is feasible—and
often necessary—to identify and address groundwater sources of surface water impairment with
high levels of specificity during the development of a TMDL. The State Water Board should
require Regional Water Boards to identify the name of groundwater sources of surface water
impairment, including the name of groundwater basins, point source discharges from cleanup
and dewatering operations, and other relevant sources; assess and measure groundwater loading

116 The Central Valley Regional Water Quality Control Board explains that there are surface waters that have the
beneficial use of Groundwater Recharge, but that they have not yet been identified: “NOTE: Surface waters with the
beneficial uses of Groundwater Recharge (GWR),Freshwater Replenishment (FRSH), and Preservation of Rare and
Endangered Species (RARE) have not been identified in this plan. Surface waters of the Sacramento and San
Joaquin River Basins falling within these beneficial use categories will be identified in the future as part of the
continuous planning process to be conducted by the State Water Resources Control Board.” See
http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/sacsjr.

117 See Chapter 2 of Basin Plans for Regions 1-9 at http://www.waterplan.water.ca.gov/waterquality/basin_plan.cfm.
118 http://www.waterboards.ca.gov/water_issues/programs/gama/docs/hydro_areas.pdf.

119 3. Daubert, R. Young, Managing an Interrelated Stream-Aquifer System, Economics, Institutions, Hydrology,
Colorado Water Resources Research Institute, Technical Report #47, p. 1 (April 1985). Available at:
http://www.cde.state.co.us/artemis/ucsu6/UCSU6141347INTERNET.pdf.

120 A detailed discussion of flow impacts to water quality can be found in Section I11.
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to surface waters during the development of TMDLSs; and assign wasteload allocations to
groundwater sources of impairment to surface waters, to the extent possible. Please refer to
Appendix B for a synopsis of TMDLs in California and elsewhere that address how to manage
groundwater loadings with specificity.

A. The State Water Board Has a Duty to Address Groundwater-Related
Sources of Impairment to Surface Waters under Section 303(d) of the Clean
Water Act.

1. The hydrological connectivity of surface waters and groundwater triggers the
Board’s legal mandate under Section 303(d) of the Clean Water Act.

Because of the pervasive hydrological connectivity of surface waters and groundwater,
polluted groundwater can substantially impact the quality of surface waters.”? Streamflow may
recharge alluvial aquifers, and groundwater conversely can provide substantial amounts of flows
into lakes, streams, and rivers.**® The hydrological connectivity is widely interpreted—by U.S.
EPA, courts, and several states, including California—as triggering a regulatory duty under the
Clean Water Act.

For example, U.S. EPA has stated that "in general, collected or channeled pollutants
conveyed to surface water via groundwater can constitute a discharge subject to the Clean Water
Act."** The determination of whether a discharge to ground water can be subject to regulation
under the Clean Water Act is a determination that involves an ecological “judgment about the
relationship between surface waters and groundwaters.”**

Courts have also found that hydrologically connected groundwater and surface waters
can trigger regulatory duties with respect to contaminated groundwater under the federal Clean
Water Act.® In 2006, U.S. Supreme Court Justice Kennedy wrote in his concurring and oft-
cited Rapanos opinion that water bodies will “come within the statutory phrase ‘navigable

121 United States Geological Survey, Ground Water and Surface Water: A Single Resource, Circular 1139, available
at: http://pubs.usgs.gov/circ/circ1139/ (“USGS: Single Resource”). See also R. Thomas, Comment: The European
Directive on the Protection of Groundwater, A Model for the United States, 26 Pace Envtl. L. Rev. 259, 264 (Winter
2009) (“Groundwater Protection Model”) (“... groundwater does not exist in isolation from other bodies of water; it
is an integral part of the hydrological cycle and discharges into lakes and streams. Such "tributary™ groundwater is
vital for maintaining surface water supplies and sustaining surface ecosystems™); William M. Alley, “Tracking U.S.
Groundwater: Reserves for the Future,” Environment, pp. 10, 15 (Apr. 2006); see also William M. Alley et al.,
“Flow and Storage in Groundwater Systems,” 296 Sci. 1985, 1990 (2002).

122 5ee Aiken, J. David, The Western Common Law of Tributary Groundwater: Implications for Nebraska. (2004) at
p. 545, available at http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1032&context=ageconfacpub. See
also USGS: Single Resource: USGS finds that groundwater contribution to surface waters has been shown to range
from 10% to over 90% across the U.S., with an estimated average of over 40%.

12 EPA, National Pollutant Discharge Elimination System Permit Regulation and Effluent Limitations Guidelines
and Standards for Concentrated Animal Feeding Operations 66 Fed. Reg. 2960, 3017 (Jan. 12, 2001).

124 66 Fed. Reg. at 3018 (emphasis added.)

125 See e.g. Greater Yellowstone Coalition v. Larson, 641 F. Supp. 2d 1120, 1138 (D. Idaho 2009) (“[t]here is little
dispute that if the ground water is hydrologically connected to surface water it can be subject to 401 certification.”);
Coldani v. Hamm, 2007 WL 2345016, at 9 (E.D. Cal. Aug. 16, 2007) (“the court finds that because

Coldani has alleged that Lima Ranch polluted groundwater that is hydrologically connected to surface waters that
constitute navigable waters, he has sufficiently alleged a claim within the purview of the CWA [citations]”)
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waters,”” and thereby fall under the Clean Water Act, if they "significantly affect the chemical,
physical, and biological integrity of other covered waters more readily understood as
'navigable."'?

The Ninth Circuit Court of Appeals has also repeatedly interpreted the Clean Water Act
to include regulation of groundwater hydrologically connected to surface waters.**" In Northern
Plains Resource Council v. Fidelity Exploration the Ninth Circuit found that even the discharge
of “unaltered” groundwater into a river could be considered a pollutant and subject to water
quality standards where the company’s discharge altered the river’s water quality.’?® The
Northern Plains Resource Council opinion went on to explain that:

Were we to conclude otherwise, and hold that the massive pumping of salty, industrial
waste water into protected waters does not involve discharge of a “pollutant,” even
though it would degrade the receiving waters to the detriment of farmers and ranchers,
we would improperly “undermine the integrity of [the CWA's] prohibitions.”*?°

Section 303(d) of the Clean Water Act, in particular, has been recognized by U.S. EPA
and several states as a proper tool for addressing groundwater contaminant loading to surface
waters and other groundwater-related sources of impairment. EPA has identified four potential
sources of groundwater-related impairment of surface water for states’ 303(d) Lists (though
others are possible): “Groundwater Loadings,” “Groundwater Withdrawals,” “Contaminated
Groundwater,” and “Saltwater Intrusion.”**® EPA records reflect that several states, including
California, have adopted 303(d) lists that include groundwater loadings or withdrawals as a
source of impairment: to date, 181 miles of rivers and streams, 158 square miles of bays and
estuaries, 3,045 acres of wetlands, and 98,009 acres of lakes, reservoirs and ponds have
been listed nationally as impaired in part due to groundwater sources of impairment.*3

2. Public policy concerns of efficiency and public health weigh heavily in favor
of proactively addressing groundwater contamination of surface waters
through the 303(d) process.

126 Rapanos v. United States, 547 U.S. 715, 779-780 (2006) (Kennedy, J., concurring).

127N, Cal. River Watch v. City of Healdsburg, 496 F.3d 993, 1000 (9th Cir. 2007) (court found that water that
seeped into the river through both the surface wetlands and the underground aquifer and had significant effect on
"the chemical, physical, and biological integrity" of the Russian River sufficient to confer jurisdiction under the Act
pursuant to Justice Kennedy's substantial nexus test.); Northern Plains Resource Council v. Fidelity Exploration and
Dev. Co., 325 F.3d 1155, 1162 (9th Cir. 2003).

128 Northern Plains Resource Council v. Fidelity Exploration and Dev. Co., 325 F.3d 1155 (9th Cir. 2003).

1291d., citing APHETI, 299 F.3d at 1016.

130 See U.S. EPA, “National Summary of State Information: National Probable Sources Contributing to
Impairments,” available at: http://iaspub.epa.gov/waters10/attains_nation_cy.control#causes, and U.S. EPA,
“Specific State Probable Sources That Make Up the National Groundwater Loadings/Withdrawals Probable Source
Group,” available at:

http://iaspub.epa.gov/tmdl_waters10/attains_nation_cy.source_detail?p_source _group name=GROUNDWATER%
20LOADINGS/WITHDRAWALS.

31 |d. California has also recognized groundwater sources of impairment on its 303(d) List. The most recent 2010
303(d) List contains 27 waterbody-segment pollutant combinations that identify groundwater loadings as potential
sources of impairment.
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There are considerable practical reasons to address groundwater loadings with as much
specificity as possible. For example, rapid mixing, dilution, and dispersal of pollutants, which
are factors that often mitigate surface water contamination, do not occur with polluted
groundwater,** resulting in much lengthier persistence of pollutants and their harmful effects.
Moreover, the costs, difficulties, and uncertain benefits of remediation weigh strongly in favor of
efficient agency action to address groundwater pollution.*

Additionally, addressing groundwater contamination of surface waters is necessary to
protect public health.*** Discharges from septic systems and agricultural runoff can cause
waterborne diseases and chemicals found in groundwater, including pesticides, gasoline
additives such as MTBE, arsenic, and other hazardous wastes, present significant threats.'*®

The state’s pending public health crisis fueled by nitrate-polluted groundwater provides a
particularly compelling example. Nitrate, the most common groundwater contaminant in
California in drinking water can cause "blue baby syndrome," lead to miscarriages and death in
infants, and may cause certain types of cancers. A recent California Watch report found that the
number of California wells that exceeded the health limit for nitrates jumped from nine in 1980
to 648 in 2007. To date, the State Board has not been able to effectively regulate and ensure the
cleanup of nitrates. The 303(d) process was designed to do just that and should be applied to
address nitrate and other pervasive groundwater contaminants that impact surface waters. Such
efforts will at the same time help establish much-needed improvements in groundwater quality
itself.

B. The State Must Use All Readily Available Data to Specifically Identify
Surface Waters Impaired by Contaminated Groundwater Loadings.

As discussed above, under federal law™® and the California Listing Policy, the State and
Regional Water Boards must “actively solicit, assemble, and consider all readily available data
and information, including drinking water source assessments and existing and readily available
water quality data and information reported by local and state agencies.”**’ Information
regarding groundwater impairments that contaminate surface waters, groundwater hydrological
connections with surface waters, and groundwater withdrawals that impact surface waters is
essential in the compilation of a complete 303(d) list that correctly identifies pollutants and
sources that can then be effectively prioritized.**® Further, groundwater data can provide
valuable clues to uncover the existence of hydrologically-connected, impaired surface water
bodies that the state may otherwise have missed.

1322006 Guidance.

133 |d

134 See Harter, T. & Rollins, L., Watersheds, Groundwater and Drinking Water: A Practical Guide, University of
California, Agriculture and Natural Resources, Publication 3497 (2008).

135 Supra n. 121, Groundwater Protection Model at 263.

136 40 CFR 130.7(b)(5), see http://law.justia.com/us/cfr/title40/40-21.0.1.1.17.0.16.8.html

37 See CA Listing Policy, Section 6.1.1 Definition of Readily Available Data and Information

138 40 CFR 130.7(b)(4).
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The State’s own 2002 305(b) Report contains an extensive catalog of efforts and
available data to monitor groundwater quality in California.”** It is worth noting that the most
recent groundwater quality assessment included in the State’s 305(b) Report will be a decade old
in 2012. By contrast, EPA’s 2006 Guidance contemplates the completion of such assessments
every two years:

by April 1 of all even numbered years, a description of the water quality of all waters of
the state (including, rivers/stream, lakes, estuaries/oceans and wetlands). States may also
include in their section 305(b) submittal a description of the nature and extent of ground
water pollution and recommendations of state plans or programs needed to maintain or
improve ground water quality.**

Updated monitoring and assessment of groundwater quality is highly relevant to the
state’s proper assessment of the overall health of its waterways as called for by the federal Clean
Water Act. These and other readily available sources of information and data on groundwater
contamination and withdrawals must be integrated into the State Water Board’s analysis of
impairment sources of surface waters in its biennial Integrated Report (303(d) list and 305(b)
report)."" A brief discussion of data that should be incorporated immediately in the current data
scoping for the 2012 303(d) List is provided below.

First, the State Water Board should assess its own data from its Groundwater Ambient
Monitoring and Assessment (GAMA) Program and Underground Storage Tank, Land Disposal,
and Spills, Leaks, Investigations, and Cleanup Programs in its biennial 303(d) analysis. The
GeoTracker GAMA Groundwater Database contains groundwater data searchable by chemical
and is readily available, highly relevant and compatible to specify groundwater loadings to listed
surface waters. Additionally, the California Water Quality Monitoring Council, which is co-
chaired by Cal-EPA and the Natural Resources Agency and managed by the State Water Board,
is very close to completing an interactive suite of databases to be released shortly on
groundwater quality. This portal of information compiles existing groundwater quality data from
USGS and others that similarly should be examined for 303(d) listing implications.

The State Water Board should also closely collaborate with and solicit groundwater
quality data held by other state agencies, most notably the Department of Pesticide Regulation
(DPR) and California Department of Public Health (DPH). DPR’s Ground Water Protection
Program**? maintains a well inventory program that contains information about the collection
and analysis of data on wells sampled for pesticides by state and local agencies, as well as DPR’s
own monitoring of pesticides that have the potential to pollute groundwaters.**® Under the Safe
Drinking Water Act, each state is required to assess drinking water sources, including

139 SWRCB, 2002 Integrated Report, Chapter IV: Groundwater Quality Assessment, available at:
http://www.swrch.ca.gov/water_issues/programs/tmdl/305b.shtml.

1492006 Guidance at 9.

141 See 2006 Guidance for details on U.S. EPA requirements for the inclusion of updated groundwater data in the
state’s biennial Integrated Report (http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/2006IRG _index.cfm).

192 See California Department of Pesticide Regulation, Groundwater Protection Programs website at
http://www.cdpr.ca.gov/docs/emon/grndwtr/index.htm.

3Well Inventory Reports on Ground Water Testing for Pesticides from 1986-2008, and other data and information
is available at http://www.cdpr.ca.gov/docs/emon/grndwtr/wellinv/wirmain.htm.
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groundwater wells. California DPH is currently implementing these requirements as part of the
Drinking Water Source Assessment and Protection Program (DWSAP), which includes an
assessment of 14,326 groundwater sources.** Several other state agencies implement
groundwater-related monitoring and assessment programs, such as the Department of Water
Resources (DWR) and Department of Toxic Substances Control (DTSC); these must be solicited
for data as well.

Local groundwater management districts and banks also must be solicited for information
on the contamination and overuse of groundwater basins and aquifers that are hydrologically
connected to impaired surface waters. The Santa Clara Valley Water District, for example,
monitors groundwater quality for common inorganic constituents and identifies which
contaminants exceed Regional Water Quality Control Board agricultural water quality
objectives.’* There are also nine local groundwater management districts™* in California that
maintain groundwater data, as well as watermasters**’ and other local entities that maintain data

and information about groundwater water quality.

Additionally, federal agencies that implement groundwater-related monitoring and
assessment programs, such as U.S. EPA and the United States Geological Survey (USGS),
must be “actively solicited” for information. In 2007, USGS conducted an analysis of
California’s well water quality that examined the presence of 11 contaminants in groundwaters
including arsenic, atrazine, benzene, nitrate, radon, and uranium.**® California Coastkeeper
Alliance created two interactive maps depicting groundwater polluted by nitrates and arsenic,
primarily relying on these USGS data.**® Other independent researchers have developed
excellent maps of nitrate and other incidences of groundwater pollution that may impact surface
waters.™®* This and related information should be carefully scanned for related impacts to
hydrologically-connected surface water bodies.

148

Finally, data on groundwater withdrawals and pumping that impairs or threatens surface
water beneficial uses similarly must be solicited and considered. The State Water Board’s Water
Rights division has such data, which could be cross-referenced with streamflow and other data
from numerous other sources.’® The Santa Clara Valley Water District monitors groundwater
elevation and maintains a database of elevation data, searchable by location or well number.*>®

144 See California Department of Health, Drinking Water Source Assessment and Protection Program, January 1999.
Available at http://www.cdph.ca.gov/certlic/drinkingwater/Documents/DWSAPGuidance/DWSAP_document.pdf.
1% Table 3-3a, Santa Clara Valley Water District, 2008 Groundwater Quality Report.

196 A list of groundwater management district can be found at DWR, Water Facts: Groundwater Management
Districts or Agencies in California, available at
http://www.dpla2.water.ca.gov/publications/waterfacts/water_facts_4.pdf.

147 See Chino Basin Watermaster Engineering Reports: http://www.cbwm.org/rep_engineering.htm.

198 See, e.g., USGS Groundwater Information Pages, http://water.usgs.gov/ogw/ and information on what type of
data USGS collects at http://www.usgs.gov/fag/index.php?action=artikel&cat=102&id=1148&artlang=en.

149 Excerpt of California data available at http://www.cacoastkeeper.org/document/ca-domestic-well-water-
quality.pdf.

150 See http://www.cacoastkeeper.org/programs/mapping-initiative/nitrates-in-groundwater-maps and
http://www.cacoastkeeper.org/programs/mapping-initiative/arsenic-in-groundwater-maps.

151 See California Watch Report, Nitrate Contamination Spreading in California Communities (May 13, 2010),
available at: http://www.californiawatch.org/nitrate-contamination-spreading-california-communities.

152 See Section 111. above for additional sources of flow- and pumping-related data. Future data collected pursuant to
SB X7 6 (2009), which establishes collaborations to collect groundwater elevations statewide, will provide
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If the State Water Board declines to use such readily available data and information

related to groundwater loadings that threaten or impair surface waters, the Board must submit a
formal “rationale” for the decision in its Assessment Methodology.'>* EPA requires that states’
submissions of 303(d) Lists include an Assessment Methodologies section, which includes a
“rationale for any decision to not use any existing and readily available data and information.
We urge the Water Board, however, to fully exercise its authority and mandate to
comprehensively assess and report on the health of all waterways in the state, as required by the
2006 Guidance and Clean Water Act Sections 303(d) and 305(b).

1155

C. The State Water Board Must Ensure that Groundwater Sources of Surface
Water Impairment Are Specifically Identified in All Affected Regions of
California.

The State Water Board has made progress in identifying groundwater “sources” of
surface water impairment in its 303(d) assessment and listing process.®® Whereas the 2006
303(d) List contained only two references to groundwater as a source of impairment,*’ the 2010
303(d) List contains 27 water body-pollutant segments which identify groundwater as a source of
impairment. This type of information is extremely useful in prioritizing waters for action and
setting appropriate loads.

Despite the Board’s progress, though, groundwater sources of contamination are not
identified consistently throughout California’s nine regions, nor is there enough information
included about groundwater loadings on the List as with other listed sources of impairment. The
majority of groundwater-related listings in the 2010 303(d) List are limited to Regions 3 and 4,
with only one listing each in Regions 5, 6, and 8. Further, where the Board has identified
groundwater contamination as a source of impairment, the groundwater basins and the extent of
contaminant loading has not been identified specifically.

The problem of contaminated groundwater loadings to surface waters is not limited to 27
waterbody-pollutant segments, nor is it limited to Regions 3 and 4; it is a pervasive issue that
must be proactively addressed throughout the State’s 303(d) Listing Process. There are myriad
examples spanning the entire state of contaminated groundwater impacts to surface waters. For
example, researchers working in San Francisco Bay found that excess levels of certain dissolved

additional information (DWR is in the process of launching the California Statewide Groundwater Elevation
program).

153 Santa Clara Valley Water District Online Groundwater Elevation Query, available at:
https://gis.valleywater.org/GroundwaterElevations/index.asp.

%440 CFR 130.7(b)(6)(iii); U.S. EPA 2006 Guidance, Section C.2, p. 18 (“The assessment methodology should be
consistent with the state’s WQSs and include a description of the following as part of their section 303(d) list
submissions ... Rationales for any decision to not use any existing and readily available data and information.”).
Note that EPA’s subsequent Guidance documents for 2008 and 2010 incorporate the 2006 Integrated Reporting
Guidance.

1552006 Guidance at 18.

156 See discussion of Source versus Cause in Section I11. above.

157 «Groundwater withdrawal” was listed as a source of impairment of a surface water in only one listing in 2006
(Mendota Pool in Region 5). Lake Tahoe listed “groundwater loadings” as a source of impairment. See
www.waterboards.ca.gov/water_issues/programs/tmdl/docs/303dlists2006/epa/state_ 06 303d_reqtmdls.pdf.
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metals in the Bay resulted in large part from groundwater seepage.™® Similarly, nitrate
contamination of groundwaters in California Central Coast valleys, such as Salinas, has become
a national example of how fertilizers can impact public health and water quality.**® For example,
the Salinas River is severely impaired by nutrients and nitrates, flows of which often originate
from groundwater tainted by irrigation releases.’® In 2007, the Central Coast Regional Quality
Control Board staff investigated reports of heavily nutrient-contaminated discharges from
greenhouses near the City of Carpinteria, finding that such discharges of groundwater contribute
to existing nutrient impairments in the Carpinteria Salt Marsh and its tributary streams.*®*

Data from the Malibu Watershed,'®® Los Osos,*®® and San Francisco Bay Area'®*
demonstrate another pervasive form of surface water pollution caused by groundwater: septic
tank releases that reach coastal waters, estuaries and other surface waters. For example, a recent
Stanford study found that contaminated groundwater discharging from a small stretch of Stinson
Beach was contributing as much nutrient flux to nearshore coastal waters as all local creeks and
streams in the Bolinas Lagoon drainage.'®

Southern California surface waters are particularly impacted by contaminated
groundwater and excessive withdrawals and pumping. In particular, a number of Orange

158 Spinelli, G.A. et al., “Groundwater seepage into northern San Francisco Bay: Implications for dissolved metals
budgets,” Water Resources Research, 38(10.1029/2001WR000827) (2002). The researchers sought to quantify
groundwater seepage and bioirrigation rates in the area to determine their roles in transporting dissolved metals from
benthic sediments to surface waters. After applying their groundwater flow seepage model to northern San Francisco
Bay, the researchers found that “benthic fluxes of dissolved metals to the surface waters could account for a
relatively large amount (<60%) of the unknown sources of dissolved cobalt and a relatively small amount (<4%) of
the unknown sources of dissolved silver, cadmium, copper, nickel, and zinc.” Id. at 1 (Abstract).

159 Robert E. Criss "Fertilizers, water quality, and human health,” Environmental Health Perspectives.
FindArticles.com. Aug 23, 2010. http://findarticles.com/p/articles/mi_mOCYP/is_10 112/ai_n15688580/.

190 See USGS, J. Kulongoski, K. Belitz, Ground-Water Quality Data in the Monterey Bay and Salinas Valley Basins,
California, 2005—Results from the California GAMA Programs, Data Series 258, available at:
http://pubs.usgs.qov/ds/2007/258/pdf/DS_258.pdf.

181 Staff concluded that the discharges were either the result of sump pumping activities conducted by greenhouse
operators or groundwater leaching into the storm drain system and then Arroyo Paradon creek. These discharges of
groundwater contribute to existing nutrient impairments in the Carpinteria Salt Marsh and its tributary streams. Data
and information on file with Santa Barbara Channelkeeper.

162 santa Monica Bay Restoration Commission, “Risk assessment of septic systems in lower Malibu Creek
watershed” (2001) (Characterizes vulnerability of Malibu Creek and Lagoon and Surfrider Beach to contamination
from on-site septic systems in the Malibu Civic Center).

163 Central Coast Regional Water Quality Control Board, “Los Osos Water Quality Project and Status of Sewer
Project” (October 2005), available at:
http://www.swrch.ca.gov/rwqcb3/water_issues/programs/los_osos/docs/master_docs/

2005_10 los_osos_water_quality_impacts_and_status_of sewer_project.pdf (“Los Osos septic tanks are causing
severe environmental problems in Morro Bay and surrounding areas. This is a surface water (Morro Bay National
Estuary) problem in addition to a groundwater problem”).

180 Alexandria B. Boehm, Gregory G. Shellenbarger, Adina Paytan, “Groundwater Discharge: Potential Association
with Fecal Indicator Bacteria in the Surf Zone” Environmental Science & Technology 38 (13), 3558-3566 (2004)
(this work establishes a mechanism for the subterranean delivery of fecal indicator bacteria pollution to the surf zone
from the surficial aquifer and presents evidence that supports an association between groundwater discharge and
FIB). See http://www.stanford.edu/~aboehm/research.htm for this and additional information.

185 N. de Sieyes, et al., “Submarine Groundwater Discharge to a High-Energy Surf Zone at Stinson Beach,
California, Estimated Using Radium Isotopes,” Estuaries and Coasts, DOl 10.1007/s12237-010-9305-2 (Apr.
2010).
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County’s coastal creeks and waterways receive significant amounts of groundwater and have
been seriously impacted by contamination.'®® The Chino Basin, one of the largest groundwater
basins in Southern California,'®” contains a high concentration of dairies that contribute high
concentrations of salts and nitrates that degrade the water quality of Orange County's
groundwater basin, and ultimately, the Santa Ana River, resulting in significant water treatment
costs for residents.*®

The State Water Board’s “Water Quality Control Policy for Developing California’s
Clean Water Act Section 303(d) List” makes clear that for each water body-pollutant
combination proposed for the 303(d) list, the Regional Water Quality Control Board must
prepare fact sheets. These fact sheets must identify a pollutant’s potential source, and “the
source category should be identified as specifically as possible.”**® As Regional Water Boards
increasingly identify groundwater loadings as a source of surface water impairments, the State
Water Board should encourage this progress and work to ensure that the Regional Boards specify
the name, location, size, and other identifying data for the groundwater basins at issue as much
as possible in the proposed 2012 303(d) list. This information is necessary in order to identify,
analyze, and clean up ground water sources of surface water impairment.

This progression in increasing specificity of information is contemplated by U.S. EPA,
which recommends in its 2006 Integrated Report Guidance that states use a combination of
monitoring and assessment techniques to “increase the percentage and types of waters
assessed,”"® waters that “may include, but are not limited to . . . ground water.”*"*

As described in Appendix B, there is significant precedent around the country for actively
using groundwater data to ensure the proper identification of the extent and sources of surface
water impairments, and cleaning up all of those sources (including the groundwater), with the
goal of ensuring healthy waterways. The state can and should follow this path to healthy
waterways. To do this, the state must update its 2002 Groundwater Quality Assessment*’? in the
2012 Integrated Report. Further, the State Water Board, in close collaboration with Regional
Water Boards, must go beyond recognizing where groundwater contamination is a possible
source of impairment. The State and Regional Water Boards should proactively identify,
analyze, and clean up groundwater sources of surface water impairment to ensure the full health
of both its groundwater and surface water bodies.

166 See “Orange County Water District adopts resolution targeted at dairies in Chino Basin” U.S. Water News Online
(December 1999), available at http://www.uswaternews.com/archives/arcpolicy/9oracoul2.html.

187 The Chino Basin contains approximately 5,000,000 acre-feet of water. See Chino Basin Watermaster Overview
http://www.cbwm.org/overview.htm.

168 Supra note 166.

169 2006 Guidance at p. 19 (Section 6.1.2.2(K)).

0 Sypra n. 1, 2006 Guidance, at Appendix: Data Elements for 2006 Integrated Water Quality Monitoring and
Assessment Report and Documentation for Defining and Linking Segments to the National Hydrography Dataset, p.
A-8, available at: http://www.epa.gov/owow/tmdI/20061RG/report/2006irg-appendix.pdf.

71 |d.at A-1 (emphasis added).

172 http://www.swrch.ca.gov/water_issues/programs/tmdl/305b.shtml.
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D. The State Must Specifically Identify Surface Waters Impaired by Excessive
Groundwater Withdrawals and Pumping.

As described in detail in Section Il1. above, Clean Water Act Section 303(d) lists must
also reflect instances where excessive withdrawals and pumping of groundwater impair and
threaten surface waters, particularly through flow alterations. Large-scale pumping and
withdrawals of groundwater for agricultural irrigation threaten entire hydrological systems in
many areas of California and reduce surface water flows to the detriment of a waterway’s
beneficial uses.'”

For example, Northern California’s Scott River is so dependent on groundwater that the
Legislature amended the California Water Code to formally declare that “by reason of the
geology and hydrology of the Scott River, it is necessary to include interconnected ground
waters in any determination of the rights to the water of the Scott River as a foundation for a fair
and effective judgment of such rights.”*"* The State Water Board’s assessment of groundwater
withdrawal impacts on surface water quality is equally necessary.

The expansion of groundwater-fed agriculture in the Scott Valley is draining the
connected, once-mighty Scott River dry. Decreased base flow during summer months increases
water temperature and decreases surface water depth, velocity, connectivity which prevents the
necessary pollutant load reductions from being realized.'”> Severely reduced flows in the Scott
River from groundwater pumping recently prompted legal action by the Pacific Coast Federation
of Fisherman’s Association and Environmental Law Foundation.” In summer 2009, reduced
flows in the Scott Valley caused the salmon population to drop down to 81 adults, down from
many tens of thousands decades earlier.”” The groups filed suit against the State Water Board
and Siskiyou County for violating the public trust doctrine by allowing unchecked groundwater
use to the detriment of the Scott River and several dependent special status fish and wildlife. In
addition to having a public trust duty, the State has a legal duty under Section 303(d) of the
Clean Water Act to address all sources of surface water impairment.

The lesson of the Scott River and other affected surface waters is that when excessive
groundwater withdrawals outpace water recharge, groundwater overdraft occurs, which can
directly impact surface waters by diminishing the amount of groundwater that flows into surface
waters.'”® Pumping groundwater without regard to streamflow can “turn gaining streams into

173 Macdonnel, supra n. 31 at 1090, citing Glennon, R., infra n. 179.
174 Cal. Water Code Section 2500.5(b) (2005).
17> See para. 21-22, Pet. for Writ of Mandamus and Complaint for Declaratory and Injunctive Relief filed on June
23, 2010 by Environmental Law Foundation, Pacific Coast Federation of Fisherman’s Association, Institute of
Fisheries Resources (“PCFFA Scott River Petition”) available at
517tgp:llwww.enviroIaw.orq/documents/WRITPETITIONCOMPLAINT.pdf.

Id.
177 See entire PCFFA Scott River Petition, supra n. 110. See also text and photo accompanying “A Watery
Balancing Act” http://www.sfgate.com/cgi-bin/blogs/Isheehan/detail ?entry id=66993.
%8 See Glennon, R., Water Follies: Groundwater Pumping and the Fate of America’s Freshwaters, p. 32 (Island
Press, Washington, D.C 2004 ) (“Along coastal areas, overdrafting may cause the intrusion of salt water into the
aquifer, rendering the water no longer potable. This problem is quite serious in California, Florida, and South
Carolina.”). See also Howard J., Merrifield M., Mapping Groundwater Dependent Ecosystems in California (2010)
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losing streams, and perennial streams into intermittent streams.”*’® This alteration to a water
body’s natural flow creates a cascade of negative impacts on aquatic life and ecosystems, and
can destroy a water body’s beneficial uses.

Nationally, by far the largest number of groundwater-related impairments of surface
waters occurs as a result of groundwater withdrawals, including 97,546 acres of lakes, reservoirs,
and ponds, and 3,456 acres of wetlands.’® As described in Appendix B, other states are taking
action to protect surface waters from harmful groundwater withdrawals. For example, in 2000,
the Washington Supreme Court upheld the state Department of Ecology’s denial of applications
for new groundwater withdrawals that would diminish protected stream flows in Postema v.
Pollution Control Hearings Board.*® The Michigan Legislature is currently considering a bill
that would codify the applicability of the public trust doctrine to groundwater'® to protect water
supplies and connected surface waters from excessive groundwater withdrawals.*®®

Despite a growing movement nationwide to address groundwater withdrawals that affect
the health of surface waters, “Groundwater withdrawal” is listed as a source of impairment of a
surface water body in only two listings in the State Water Board’s 2010 List (Blosser Channel in
Region 3 and Mendota Pool in Region 5).** Belying these limited listings, satellite-based
findings show that large-scale groundwater withdrawals in California'® are draining surface
waters around the state. California’s annual statewide overdraft is estimated by the Department
of Water Resources to be approximately 1.4 million acre-feet on average, with the majority of
overdraft occurring in the San Joaquin Valley and Central Coast.*®® Since October 2003, the
aquifers that supply Central Valley and the Sierra Nevada have lost nearly enough water
combined to fill Lake Mead.*®” More than 75 percent of this is due to groundwater pumping in
the southern Central Valley, primarily to irrigate crops.*®®

PL0S ONE 5(6): €11249. doi:10.1371/journal.pone.0011249, available at:
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0011249.

9 Supra note 122, Aiken at 546.

180 U.S. EPA, “Specific State Probable Sources that make up the National Groundwater Loadings/Withdrawals
Probable Source Group,” available at:

http://iaspub.epa.gov/tmdl_waters10/attains nation_cy.source_detail?p_source_group name=GROUNDWATER%
20LOADINGS/WITHDRAWALS.

181 postema v. Pollution Control Hearings Board, 11 P.3d 726 (Wash. 2000).

182 Michigan law already recognizes the doctrine’s applicability to surface waters. See e.g., Article IX, Sec. 40 of
the Michigan Constitution of 1963; MCL 324.30111; 324.32502; 324.32505, etc.). The Great Lakes - St. Lawrence
River Basin Water Resources Compact (codified at MCL 324.34201) also explicitly recognizes that "the Waters of
the Basin are precious natural resources shared and held in trust by the states."

183 proposed House Bill No. 5319, available at http://www.legislature.mi.gov/documents/2009-
2010/billintroduced/House/pdf/2009-HIB-5319.pdf.

184 “Domestic ground water” use is also listed twice; see

http://www.waterboards.ca.gov/water issues/programs/tmdl/2010state ir_reports/category5_report.shtml.

185 University of California — Irvine, “California’s troubled waters: Satellite-based findings reveal significant
groundwater loss in Central Valley,” Science Daily (Dec. 15, 2009), retrieved August 2, 2010, from
http://www.sciencedaily.com/releases/2009/12/091214152022.htm.

186 California Department of Water Resources, “California's Ground Water,” Bulletin 118, Update 2003,
Sacramento, CA (2003).

187 |d

188 |d
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The State Water Board can and must ensure full compliance with Sections 303(d) and
305(b), and the 2006 Guidance, by listing these and other surface waters impaired by low flow
caused by excessive groundwater withdrawals and pumping.*®®

V. THE STATE WATER BOARD MUST INCLUDE IN ITs 2012 303(D) LIST
ANTHROPOGENIC CLIMATE CHANGE-DRIVEN SOURCES AND IMPAIRMENTS
OF CALIFORNIA WATERWAYS.

Global climate change is altering the biological, chemical, and physical properties of
California waterways. Projected impacts in California provide an added impetus for the State
Water Board to take swift action on flows and groundwater, as described above. For example,
California’s total water demand is projected to increase by up to 12% or more between 2000 and
2050, and the impacts of climate change will greatly increase the number of areas where water
demands will exceed supplies.*°

Climate change will not only increase the number and severity of existing waterway
impairments, it will also drive new sources and causes of impairments. Data and information in
the California Climate Change Adaptation Strategy™®* and other analyses generated by the
state'®? strongly suggest that climate change will have demonstrable impacts on beneficial uses
of California waterways. The most immediate impairments, and those with the strongest causal
connection to global climate change, are driven by four principal dynamics: oceanic and
estuarine carbon absorption, sea level rise, air and water temperatures increases, and shifting
precipitation patterns.

We respectfully request that the State Water Board ensure that the 303(d) list identifies
climate change driven-impairments to waterway health, and consider including reference data
and information contained herein in your pending “Guidance Document on Climate Change.”*%
An initial identification of climate change-driven impairments is provided below as a starting
point for the State Water Board’s analysis of surface waters that should be included on the 2012
303(d) List as either threatened or impaired:

189 Excessive groundwater withdrawals can also cause groundwater levels to decline below sea level, causing
seawater to intrude into fresh water aquifers. Saltwater intrusion into groundwater aquifers is likely to become a
pressing threat in many watersheds as sea level rises. (See AMEC Earth & Environmental (2005) Santa Clara River
Enhancement and Management Plan. 260 p. Prepared for the Ventura County Watershed Protection District and Los
Angeles Department of Public Works, Santa Barbara, Riverside, San Diego, California.) This threat is described in
more detail in the climate change section below.

19 Natural Resources Defense Council, Water Facts: Climate Change, Water, and Risk: Current Water Demands
Are Not Sustainable, p. 2 (July 2010) (“NRDC Climate & Water Risk™). Available at http://www.nrdc.org/global-
Warming/watersustainability/.

191 The California Climate Adaptation Strategy, released in December 2009, summarizes the best known science on
climate change impacts in California and outlines possible solutions that can be implemented within and across state
agencies to promote resiliency. California Natural Resources Agency, “2009 California Climate Adaptation
Strategy: A Report to the Governor of the State of California in Response to Executive Order S-13-2006,” (CA
Climate Adaptation Strategy), available at www.climatechange.ca.gov/adaptation.

192 See documents referenced in Section IV.A.

193 See http://www.waterboards.ca.gov/water_issues/programs/climate/index.shtml#.
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Ocean Acidification:
0 decreased pH of oceanic and estuarine waters
O acidification impacts to nearshore coastal waters, bays and estuaries
Sea level rise:
o salinity intrusion into groundwaters hydrologically connected to surface waters
o salinity intrusion into estuaries, bays, and coastal rivers
0 increased contaminant flows in waterways surrounding wastewater treatment
plants and sewer outfalls
O habitat alterations
Air and water temperature increases:
O rivers, streams, and creeks: climate change-driven temperature listings
0 decrease in dissolved oxygen
o loss of temperature-dependant beneficial uses (e.g. cold freshwater habitat)
Shifting precipitation patterns:
0 decreased reservoir levels and spring-fall flows (increased water temperature,
decreased dilution of pollutants)
o increase in winter flows, flooding, and runoff (increase in sedimentation and
pollutant runoff)

These and other climate change-driven impacts are discussed in more detail below.

A. The State Must Use All Readily Available Data to Identify Climate Change-
Driven Sources and Causes of Surface Waters Impairment.

As noted above, the State and Regional Water Boards must “actively solicit, assemble,
and consider all readily available data and information,” including information reported by local,
state, and federal agencies.’® Given the global and quickly-evolving nature of climate change,
the State Water Board should also consider information from international bodies, such as the
Water Quality Section of the Intergovernmental Panel on Climate Change’s Assessment Report,
which provides a useful overview of projected and already-occurring impacts to water quality.
Additionally, local, state, and federal agencies have amassed a tremendous amount of regionally-
scaled studies and analyses regarding climate change impacts to California water quality that
have not yet been integrated into the State’s biennial 303(d) (or 305(b)) data collection. In
particular, there is a significant amount of modeling and data on how climate change will impact
the water quality and water supply of the San Francisco-San Joaquin Delta that should be
considered.

More specifically, the State Water Board must examine and consider all readily available
information that could inform 303(d) decisions related to climate change-driven impacts to
California waterways, including but by no means limited to the following:

0 Pertinent reports from the Department of Water Resources’ (DWR) Integrated Regional
Water Management Climate Change Document Clearinghouse.'*® This Clearinghouse

194 See CA Listing Policy, Section 6.1.1 Definition of Readily Available Data and Information.
195 A complete list of climate change publications written by DWR is available at
http://www.water.ca.gov/climatechange/articles.cfm.
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references dozens of pertinent reports that detail projected climate impacts to water
quality, flow and species, including several recent DWR reports on how impaired water
bodies and water quality will be impacted by climate change, including sea level rise;

o Analysis in the California Water Plan Update 2009 on how impaired water bodies and
water quality will be impacted by climate change;

o Information from DWR’s Managing an Uncertain Future: Climate Change Adaptation
Strategies for California’s Water'®’ on waterways hydrologically connected to
groundwater basins and on waterways vulnerable to sea level rise;

o Data and information in the Public Policy Institute of California’s Adapting Water
Management to Climate Change®® on sea level rise and temperature impairments, as well
as information on changes in the timing and amount of precipitation;

o Information regarding impairments stemming from salinity intrusion, inundation of
wastewater treatment plants, and other impairments stemming from sea level rise in the
Pacific Institute’s The Impacts of Sea-Level Rise on the California Coast;'*°

o Ocean carbon data from NOAA’s Pacific Marine Environmental Laboratory?® and the
U.S. Department of Energy’s Carbon Dioxide Information Analysis Center:** and

o Data on changes in precipitation and temperature in the California Climate Tracker,?%
which is maintained by the Western Regional Climate Center, which would be extremely

useful to identify related climate change-driven impairments as described below.
Information specific to the San Francisco-San Joaquin Delta includes, but is not limited to:

0 Water quality monitoring data in the Central Valley Watershed Monitoring Directory, a
joint effort by the San Francisco Estuary Institute (SFEI), the Central Valley Regional
Water Quality Control Board Surface Water Ambient Monitoring Program (SWAMP)
and the U.S. EPA;**

o Water quality and water supply studies from the CALFED Bay-Delta Program;*
including the Delta Regional Ecosystem Restoration Implementation Plan models;*®®

0 Reports and resources from the Water Quality, Supply and Reliability Workgroup of the
California Partnership for the San Joaquin Valley;*®

19 california Department of Water Resources (DWR), California Water Plan Update 2009 (October 2009),
available at http://www.waterplan.water.ca.gov/cwpu2009/index.cfm.

¥ DWR, Managing an Uncertain Future: Climate Change Adaptation Strategies for California’s Water (October
2008), available at http://www.water.ca.gov/climatechange/docs/ClimateChangeWhitePaper.pdf.

1% pyblic Policy Institute of California, Adapting Water Management to Climate Change (November 2008),
available at http://www.ppic.org/content/pubs/report/R_1108JLR.pdf.

199 California Climate Change Center, The Impacts of Sea-Level Rise on the California Coast (“Impacts of Sea
Level Rise on CA”™), May 2009, available at www.pacinst.org/reports/sea_level_rise/report.pdf.

200 gee Pacific Marine Environmental Laboratory homepage at http://www.pmel.noaa.gov/co2/OA/.

21 Global Ocean Data Analysis Project, http://cdiac.ornl.gov/oceans/.

202 ee California Climate Tracker at http://www.wrcc.dri.edu/monitor/cal-mon/. Abatzoglou, J.T., K.T. Redmond,
L.M. Edwards, “Classification of Regional Climate Variability in the State of California,” Journal of Applied
Meteorology and Climatology, 48, 1527-1541 (2009).

203 Central Valley Watershed Monitoring Directory: http://www.centralvalleymonitoring.org/.

204 CALFED Bay-Delta Program: http://www.science.calwater.ca.gov/science_index.html.

205 Delta Regional Ecosystem Restoration Implementation Plan at http://www.science.calwater.ca.gov/drerip/drerip_index.html.
206 California Partnership for the San Joaquin Valley Water Quality, Supply and Reliability Document Library
http://www.sjvpartnership.org/wg_doc_lib.php?wg_id=10.
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0 The SWRCB’s Final Report on Development of Flow Criteria for the Sacramento-San
Joaquin Delta Ecosystem and studies supporting the recently-adopted Delta flow
criteria;?” and

o0 DFG biological opinions on Delta smelt and other endangered species.

The State Water Board should solicit, assemble and consider all readily available data
relating to climate change-driven impairments for the 2012 303(d) List, with a particular focus
on developing appropriate 303(d) listings for which a large amount of data currently exists, such
as for ocean acidification impairments and climate change-driven Delta waterway impairments.
The Board should also use and consider data regarding potential sources and causes of
impairment cased by climate change-driven sea level rise, warming and shifting precipitation.
Finally, the Board should augment its “Climate Change and Water Resources” website with data
and information regarding the aforementioned climate change-driven impairments.?%®

B. The State Water Board Must Take Immediate Action to Ensure That the
2012 303(d) List Reflects Data on Climate Change-Driven Impairments
Related to Ocean Acidification.

There is a significant amount of data and information currently available with requisite
specificity for assessing which waterways are impaired by ocean acidification for the 2012
303(d) List. The State must collect data regarding the pH of bays, estuaries, the ocean, near-
coastal areas, and coastal shorelines, and list waterways impaired or threatened by ocean
acidification. The State Board must take action to ensure that the 2012 303(d) List contains
pertinent data and lists impaired waterways as appropriate. If the State declines to do so, it must
submit a “rationale” for not doing so, as required by the Clean Water Act, though we urge the
State to implement its responsibilities and authorities fully in ensuring comprehensive listings.

Ocean acidification, a decrease in ocean pH fueled by the ocean’s absorption of carbon
dioxide, threatens the seawater quality of California’s bays and estuaries. The ocean absorbs
about half of all anthropogenic carbon dioxide emissions, an estimated 22 million tons of carbon
dioxide (CO,) every day.*®® When CO, dissolves in seawater it forms carbonic acid, which
decreases ocean pH and causes “ocean acidification.”**° Global average surface pH has already
decreased by approximately 0.1 units, and is expected to decrease by another 0.3-0.4 units by the
end of the century, depending on future levels of atmospheric carbon dioxide.?*

The latest science indicates that ocean acidification impacts to the seawater quality of
California bays, estuaries and near coastal areas may already be occurring, and are projected to

27 http:/www.swrcb.ca.goviwaterrights/water _issues/programs/bay_delta/deltaflow/

208 See http://www.waterboards.ca.gov/water_issues/programs/climate/index.shtml.

29 Feely, R. A., C. L. Sabine, K. Lee, W. Berelson, J. Kleypas, V. J. Fabry, and F. J. Millero. “Impact of
anthropogenic CO2 on the CaCO3 system in the oceans,” Science 305:362-366 (2004).

29 Orr, J.C. et al. “Research Priorities for Understanding Ocean Acidification,” Oceanography, 22(4): 182 (2009).
21! Hauri, Claudine, Gruber, N, Lachkar, Z., Plattner, G. Abstract. “Accelerated acidification in eastern boundary
current systems,” Goldschmidt Conference Abstracts (2009); citing Orr, J.C., V.J. Fabry, O. Aumont, L. Bopp, S.C.
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accelerate.?? 1n 2008, scientists discovered high levels of acidified ocean water within 20 miles
of the Pacific Coast.?® Given that atmospheric levels of carbon dioxide have increased
drastically in the last half century, and are likely to increase further, such acidification trends are
projected to increase, a trend that should be considered in projecting “threatened” waterways in
particular.?** Natural upwelling in nearshore waters, coupled with oceanic uptake of
anthropogenic CO, mean that “ocean acidification has already decreased mean surface water pH
in the California Current System to a level that was not expected to happen for open-ocean
surface waters for several decades.”® Projections indicate that the Humboldt Current System,
another eastern boundary upwelling system that impacts ocean waters off of California, may be
subject to the same conditions.?'

There is precedent both for listing waterways impaired or threatened by atmospheric
sources of pollution and for listing waterways impaired for pH. U.S. EPA maintains a list of
waterways impaired for pH under the 303(d) program, with more than 3,500 waterbodies so
listed as of May 2010.%" Section 303(d) of the Clean Water Act also has been interpreted by
both U.S. EPA and states to cover waterways impaired by atmospheric sources of pollution (such
as carbon deposits). Specifically, in March 2007, EPA issued information on listing waters
impaired by mercury from atmospheric sources under Section 303(d) of the Clean Water Act.
Subsequent to EPA’s action, in October 2007, a group of Northeast states established the
Northeast Regional Mercury TMDL, a regional cleanup plan to reduce mercury entering the
states’ watershed from a range of pollution sources, including atmospheric deposition of
mercury.?*®
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In response to legal action from the Center for Biological Diversity directly on the issue
of climate change, the U.S. EPA solicited public comment on how to address listing of waters as
threatened or impaired for ocean acidification under the 303(d) program.??® California need not
wait for EPA’s issuance of guidance on listing waters impaired by ocean acidification. The State
should immediately assemble and consider all readily available evidence regarding waters
impaired by ocean acidification and list waters accordingly.
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22 Feely, R. A., C. L. Sabine, J. M. Hernandez-Ayon, D. lanson, and B. Hales, “Evidence for upwelling of corrosive
"acidified" water onto the continental shelf,” Science 320:1490-1492 (2008),
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C. The State Water Board Must Use and Consider Data on Sea Level Rise,
Warming, and Precipitation Changes That Cause or Are Potential Sources of
Impairments.

Projections of climate change-driven sea level rise, increased temperature, and shifting
precipitation patterns will continue to have a major impact on California’s water quality. The
water quality impacts of climate change-driven sea level rise will be felt throughout California.
In particular, a change in sea level will substantially alter San Francisco Bay-Delta conditions,
where water surface elevations and associated fluctuations drive Bay-Delta hydrodynamics,
which in turn dictate the location and nature of physical habitat and the quantity and quality of
water.?! Even under modest sea level rise and climate warming projections, an increase in the
frequency, duration, and magnitude of water level extremes is expected in the Delta, to the
detriment of numerous waterway beneficial uses.??

As for ocean acidification, we respectfully request that the State Water Board review and
assess Whether water bodies are impaired or threatened by climate change and also to list climate
change as a potential source of impairment, where appropriate, on the 2012 303(d) List.?* As
outlined at the beginning of this section, we bring the following impairments to the Board’s
attention, although review of climate change impairments should by no means be limited to the
impairments described below.

1. Sealevel Rise

Climate change is projected to result in sea level rise in California of 16 inches by 2050
and 55 inches by the end of the century.??* In the Bay Area, 180,000 acres of shoreline are
vulnerable to flooding by 2050, putting 21 wastewater treatment plants at risk of inundation.?®
Sea level rise also will substantially impair California’s waterways by causing saltwater intrusion
into estuaries and hydrologically connected groundwaters, inundating or eroding habitats,
altering species composition, changing freshwater inflow, and impairing water quality.

a. Saltwater intrusion of hydrologically connected groundwaters.

Saltwater intrusion into aquifers is a man-made problem in many places in California,
resulting from over-pumping and excessive withdrawals from groundwater aquifers.””® Pumping
coastal aquifers in excess of natural recharge rates draws down the surface of the aquifer,
allowing surface water to move inland into a freshwater aquifer and contaminate it with salts.”*’
When the ocean has a higher water elevation, it causes the saltwater wedge to intrude further

221 CALFED Bay-Delta Program Independent Science Board, Memorandum: Sea Level Rise and Delta Planning
(September 6, 2007).
22214, at 2.
223 gee discussion in Section 111. above regarding “causes” versus “sources” of impairment.
224 California Climate Change Center, “Climate Change Scenarios and Sea Level Rise Estimates for the California
2008 Climate Change Scenarios Assessment (Draft Paper),” available at
\gg/vw.energy.ca.gov/2009publications/CEC—500—2009-014/CEC—500—2009—014-D.PDF.

Id.
Zj Impacts of Sea Level Rise on CA at 80.

Id.
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inland.??® Seawater intrusion is already problematic in California’s coastal aquifers throughout
Central and Southern California, including the Pajaro and Salinas Valleys and aquifers in Orange
and Los Angeles Counties. Groundwater supplies in the Santa Clara Subbasin are also
vulnerable to salinity intrusion.??®

Overdraft and saltwater intrusion into groundwater aquifers will be accelerated and made
worse by sea level rise. Where these groundwater aquifers are hydrologically connected to
surface waters, and thus affect the water quality of those surface waters, the State Water Board
should list climate change/sea level rise as a source or cause of impairment so that appropriate
remedial action can be taken.

b. Salinity intrusion into estuaries

Sea-level rise and changes in the intensity of storm events will impact low-lying coastal
areas and result in the loss or inundation of coastal wetlands and dune habitat, resulting in salt
water intrusion and loss of freshwater habitat for fish and wildlife.>® Changes in salinity from
reduced freshwater inflow will affect fish, wildlife and other aquatic organisms in intertidal and
subtidal habitats. Increasing rates of saltwater intrusion into groundwater that impacts the
beneficial uses of connected surface waters will need to be addressed in water quality
management decisions, including the 303(d) List.?*

c. Increased contamination from inundation of wastewater treatment
facilities and sewer outfalls.

A recent Pacific Institute study found that a 1.4 meter sea level rise makes 28 wastewater
treatment plants vulnerable to inundation: 21 plants around the San Francisco Bay and 7 other
plants on the Pacific coast.?*? The combined capacity of these plants is 530 million gallons per
day.?® Some wastewater treatment plants are preparing for projected inundation,** but many
more are not taking any action. Inundation from sea level rise, as well as an increased number of
extreme weather events, could damage pumps and other treatment plant equipment and interfere
with discharges from outfalls sited on coast and bay shorelines.”®® This will lead to an increased

228 |d
2% santa Clara Valley Water District, “Groundwater Quality Report,” p. 19 (2008) (“Saltwater intrusion of the Santa
Clara Subbasin shallow aquifer zone adjacent to the southern shore of the San Francisco Bay has been studied and
monitored for many years by the District. Although the contamination has been somewhat widespread in the shallow
aquifer zone, fortunately, the lower aquifer has not been affected significantly.”)
%0 CA Climate Adaptation Strategy at 73.
#L1d. at 70.
232 Impacts of Sea Level Rise on CA at 62-63, see Figure 24: Wastewater treatment plants on the Pacific coast
vulnerable to a 100-year flood with a 1.4m sea-level rise.
314, at 63.
2% 1n 2009, the City of Morro Bay commissioned a Wastewater Treatment Plant Flood Hazard Analysis and
concluded that the existing wastewater treatment plant (WWTP) was subject to inundation from the Morro Creek
watershed. The City recommended that the new site for a WWTP be developed with the placement of engineered
fill to raise the new site above the 100-year flood elevation. See City of Morro Bay and Cayucos Sanitary District
ys\éastewater Treatment Plant Upgrade Project, Facility Master Plan Draft Amendment No. 2, p. 12 (July 2010).

Id. at 63.
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number of untreated and partially treated sewage discharges and increased contamination and
impairment of proximate waterways.

Discharges from sewage treatment plants already impair waterbodies throughout
California. Pathogen impairments, which are linked to discharges from wastewater treatment
plants among other sources, represent the second highest number of impairments for California
waterways.2*® High concentrations of bacteria such as fecal coliform and E. coli raise the risk of
waterborne diseases and starve fish of the oxygen they require, destroying several beneficial uses
for affected waterbodies.

d. Sea level rise-caused habitat alterations

EPA records show 699 waterbody-segments listed nationwide as impaired due to “habitat
alteration.” This habitat alteration impairment group captures numerous impacts to waterways,
including but not limited to alterations to wetland habitats, habitat barriers, degraded habitat and
other forms of habitat alterations. Projected sea level rise similarly could result in a large
number of habitat alteration impairments, both directly from sea level rise alteration to coastal
wetland and other habitats, and indirectly by prompting construction of hard structures on the
coastline such as seawalls and levees.

For example, according to the report Impacts of Sea Level Rise on the California Coast
rising seas threaten to substantially modify or destroy wetland habitats.”*’ More specifically:

Vast areas of wetlands and other natural ecosystems are vulnerable to sea level rise. An
estimated 550 square miles, or 350,000 acres, of wetlands exist along the California
coast, but additional work is needed to evaluate the extent to which these wetlands would
be destroyed, degraded, or modified over time. A sea level rise of 1.4 m would flood
approximately 150 square miles of land immediately adjacent to current wetlands,
potentially creating new wetland habitat if those lands are protected from further
development.”?*®

2. Air and water temperature increases

a. Warming of streams and rivers

New research shows that water temperatures are increasing in many streams and rivers
throughout the United States,?* with less water available for ecosystem flow and temperature
needs in spring and summer. % In many low- and middle-elevation streams today, summer
temperatures often approach the upper tolerance limits for salmon and trout; higher air and water

2% http://iaspub.epa.gov/waters10/state_rept.control?p_state=CA&p_cycle=.

7 Impacts of Sea Level Rise on CA at 27.

2814, at 17.

2% Kaushal et al., “Rising stream and river temperatures in the United States,” Frontiers in Ecology and the
Environment, 2010; 100323112848094 DOI: 10.1890/090037; University of Maryland Center for Environmental
Science, “Rising water temperatures found in US streams and rivers” (April 7, 2010), available at:
http://www.sciencedaily.com/releases/2010/04/100406101444.htm.

#9 CA Climate Adaptation Strategy at 80.
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temperatures will exacerbate this problem.?*! Thus, climate change might require dedication of
more water, especially cold water stored behind reservoirs, to simply maintain existing fish
habitat.*** The 303(d) List should reflect instances where scientific evidence suggests that
climate change is a cause or source of temperature impairments. Doing so would ensure that
appropriate mitigating and prevention measures can be taken.

b. Decrease in dissolved oxygen

An inverse correlation between water temperature and the amount of dissolved oxygen in
a waterbody is well-known and understood by water quality managers. Many California
waterbodies that are impaired for temperature are also impaired because of low dissolved
oxygen. Where waterbodies experience unnaturally high temperatures, the amount of dissolved
oxygen can drop to levels that negatively impact water quality and aquatic species. Studies
suggest that climate change-driven warming of streams, rivers, and other waterways could
similarly decrease dissolved oxygen levels.*”® This is a phenomena the State Water Board must
track and address in its 303(d) list, as appropriate.

3. Shifting precipitation patterns

Observational records and climate projections provide abundant evidence that freshwater
resources are vulnerable and have the potential to be strongly impacted by climate change.?**
The decrease in precipitation and increase in potential evapotranspiration will have a significant
affect on California’s “available precipitation,” which means water falling as rain or snow.?*
Projections suggest that precipitation will decline five inches per year by 2050 in California.?*
The Department of Water Resources projects that the Sierra Nevada snowpack may be reduced
from its mid-20™ century average by 25 to 40 percent by 2050.2'

a. Longer low flow conditions

Climate change should be specifically identified as the source of low flow conditions
where data so indicate. For example, projected declines in summer stream flows may impair
Delta waterways through low-flow conditions and higher stream water temperatures.?*® As
freshwater inputs decrease, Delta water quality may also be degraded as saltwater intrudes
further upstream from the Pacific Ocean.?”® Salinity intrusion, low-flow conditions and higher

241 |d

242 Id.

243 gee |PCC Assessment Report, Working Group 11: “Impacts, Adaptation and Vulnerability,” Section 4.3.10
available at http://www.ipcc.ch/ipccreports/tar/wg2/index.php?idp=173.; B. A. Cox and P. G. Whitehead, “Impacts
of climate change scenarios on dissolved oxygen in the River Thames, UK, Hydrology Research,” 40(2-3): 138-152
© IWA Publishing 2009 doi:10.2166/nh.2009.096.

244 Climate Change and Water: Intergovernmental Panel on Climate Change Technical Report VI — June 2008,
available at:
http://www.ipcc.ch/publications_and_data/publications_and_data_technical_papers_climate_change_and_water.htm.
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stream water temperatures are all sources and causes of waterway impairment that could and
should be addressed under the State Water Board’s 2012 303(d) process.

The California Natural Resources Agency made an initial determination that mitigating
these impacts requires more freshwater releases from upstream reservoirs.”>® The State Water
Board should work with the Central Valley Regional Water Quality Control Board to examine
data on climate change-driven impairments of Delta waterways and tributaries so that impaired
waterways can be correctly identified and appropriate mitigating actions can be implemented to
restore waterway health.

b. Increased contamination from stormwater runoff

Many models project higher contaminant concentrations in waterways as less frequent
but more intense rainfall patterns change water quality.”* An increased number and severity of
extreme weather events and storm surges are also predicted. These climate change-driven
phenomena will increase runoff and flooding, thus exacerbating levels of storm water pollution
and sediment runoff.

Thank you for the opportunity to provide this information in support of a comprehensive
2012 Section 303(d) list that meets the mandates of the Clean Water Act. California’s 303(s) list
cannot be limited to “traditional” Category 5 listings. To comply with the Act, and to help lead
the state to achieving its goals of clean waters with healthy flows and biodiverse aquatic
ecosystem, the 2012 303(d) list must also include waterways impaired or threatened by: altered
natural flows in surface waters, groundwater contamination and excessive groundwater
withdrawals that impact surface water health, and anthropogenic climate change-caused impacts
to surface waters. The data and information contained and referenced in this letter, as well as
extensive other databases and peer-reviewed reports that are readily available to the State and
Regional Water Boards, should provide more than adequate support for the listing of numerous
waterways that are impaired and threatened and that therefore require the state’s attention under
the Clean Water Act and Porter-Cologne.

If you have any questions, please do not hesitate to contact us.

250
Id.
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Executive Summary

This white paper was prepared for the Carmel River Steelhead Association to
characterize sport angling pressure as a stressor on the river’s native steelhead
population. Current levels of fishing pressure and fish mortality after the re-opening of
the Carmel River to sport fishing since 1998-99 are contrasted with the findings of
Dettman (1986), who characterized sport fishing impacts as of 1984. In addition, other
factors placing stresses on the Carmel River steelhead population are discussed and their
relative impacts are characterized. Incidental hooking mortality of adult steelhead is
likely not significant under current regulations and fishing effort, whereas, continuing
habitat loss from progressive dewatering is diminishing carrying capacity for juvenile
steelhead rearing and population resilience. The CDFG report Reconnaissance of the
Steelhead Resource of the Carmel River Drainage, Monterey County (Snider 1983)
provides invaluable information on stream conditions and spawning habitat capability as
of 1984 that are invaluable in interpreting the findings and checking the assumptions of
Dettman (1986). Numerous other documents pertaining to the Carmel River were
reviewed in preparation of this report, including ones on flow conditions in tributaries.
The San Clemente Creek case study demonstrates how continuing reduction in flows is
hampering steelhead recovery and evidence is summarized in Appendix A of this report.



Background

The Carmel River was long famous for its steelhead fishing and historic run size may
have been on the order of 20,000 adults, according to the California Salmon and
Steelhead Advisory Committee (1988). Boughton et al. (2006) analyzed steelhead
productivity in the South Central California Coast region and found that the Carmel River
had the largest quantity of suitable habitat (Figure 1) based on criteria such as valley
width, gradient, air temperature and summer base flow.

Despite a long history of development in the watershed (CRWC 2010), steelhead
survived and provided a highly popular sport fishery (Dettman 1986) until the prolonged
drought of 1987-1992. From 1987 to 1991 the Carmel River failed to flow to the ocean
and anadromous steelhead runs ceased (McKeon and Jackson 1996, CRWC 2010). The
Carmel River Steelhead Association (CRSA) worked cooperatively with the California
Department of Fish and Game (CDFG) to create a captive broodstock program from
smolts captured within the Carmel River Basin. Weather cycles turned wet in 1995 and
the river has had a connection to the ocean in all years since. Captive broodstock
progeny were planted as river flows improved. Just 15 adult steelhead returned in 1992
but runs quickly rebuilt in succeeding years to a high of 861 fish in 1998 (Figure 2).
Although runs from 1993 to 2010 averaged 443 adult steelhead, low flows in 2009
contributed to a return of only 95 fish. The 2010 water year was much wetter, but the
adult steelhead return was only 155. These fluctuations to low levels indicate that the
Carmel River steelhead population is still not stable or secure.

Figure 1. The map above is taken from Boughton et al. (2007) and shows high intrinsic potential
steelhead habitat in the Carmel River (red outline) as well as in surrounding watersheds.
Assumptions include access and use of streams with gradients up to 12% and low productivity of low
gradient alluvial reaches.



Carmel River Steelhead Passing San Clemente Dam 1962-2010
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Figure 2. Adult steelhead returns to San Clemente Dam from 1962 to 2010. No steelhead were able
to access the basin from 1988-1991, but other zero counts are a result of no surveys being conducted.

Critique of Assumptions, Methods and Findings of Dettman (1986)

The report by D.W. Kelly and Associates to the Monterey Peninsula Water Management
District entitled Relationships Between Steelhead Sport Catch Angling Success and
Streamflows in the Carmel River During 1984 (Dettman 1986) characterized angling
pressure and its effect on adult steelhead populations and concluded that sport fishing
was a major limiting factor. The report has many unfounded assumptions and uses
erroneous methods to arrive at its estimated sport angler steelhead catch and ignores
potential for successful adult steelhead spawning below San Clemente Dam. It also does
not discuss preceding stream channel changes that contribute to angling vulnerability and
that have the potential to exert considerable natural selection pressure on spawn timing.

Angler Catch Data Analysis: Dettman (1986) used a combination of angling report cards
filled out by Carmel River Steelhead Association (CSRA) members and angler surveys
conducted by the CDFG warden to estimate the adult steelhead catch in the 1983-1984
steelhead fishing season. A major unmet assumption when using these data sets in
combination was that “catch/angler-day made by CSRA anglers is equal to the efficiency
of effort expended by the average angler in 1984.” CRSA anglers were some of the most
experienced and knowledgeable Carmel River fishermen and, therefore, likely more
proficient than “average” anglers. Consequently, straight multiplication of all anglers
versus CRSA catch rate yields harvest results that are skewed high.
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Ironically, Dettman (1986) eliminated consideration of data from the three most
successful CSRA anglers when estimating catch and release fishing because they released
all their fish and he considered that completely different from “average” anglers. He also
made adjustments to the catch rate without justification, because “CSRA fishermen often
hooked fish but did not catch them” without explaining why the same thing would not
happen to “average” anglers. Consequently, Dettman (1986) “multiplied the number of
fish hooked times the overall fraction (0.61) of fish that CSRA anglers hooked and
caught”, which is another source of bias that is likely to increase the catch estimate.

The CDFG warden recorded the number of fishermen and the catch of steelhead on 27 of
the 30 legal fishing days in the 1983-1984 season and logged 1529 angler visits and 216
adult steelhead caught. Table 4.4 of the Dettman (1986) report captured the number of
patrol hours by the warden and he sometimes worked more than 10 hours on days with
high angler use. For example, the warden noted 90 anglers harvested 30 fish on February
11 and that 60 anglers caught 15 steelhead the following day. The warden worked 7
hours on February 11 and 12.5 hours on February 12, which indicates that he may have
performed a very exhaustive survey of the 14 mile fishable reach of the Carmel River.
Dettman (1986) catch estimates for those days were 72 and 60 adult steelhead
respectively, without addressing warden survey effort. If the focus of the warden’s patrol
was only the Carmel River, he likely visited the most productive fishing holes more than
one time and it is implausible that 2 to 4 times the number of fish he recorded were
landed on those days. Dettman (1986) described fishing conditions: “At many times the
pools are ringed with anglers.” Crowded conditions with multiple fish hook-ups often
times cause adult steelhead to become stressed, which usually decreases angling success.

Adult Counts at San Clemente Dam: Information provided by Dettman (1986) about San
Clemente Dam adult steelhead is insufficient to judge the accuracy of counts and raises
questions about under-counting. The counting meter at the top of the fish ladder at the
dam would register when open more than 2 inches. Dettman (1986) “assumed that all
steelhead would bump into the gate once before moving through and that the time
between the bump and passage of fish was 1 to 10 seconds.” Steelhead also sometimes
move in schools and it would have been good to have some means of verification or
discussion in the paper about how multiple fish moving through the gate within seconds
of each other would be distinguished from the assumed bumping. This could have
resulted in substantial under-estimation of the above San Clemente Dam steelhead
escapement.

Snider (1983) noted similar problems with steelhead run estimates from 1964 to 1973,
when the MPWMD dewatered the fish ladder during the day to count steelhead, when
many fish were likely also to have passed up through the ladder at night. Counts in 1984
were also unavailable from the period of February 13 to 21 (Dettman 1986), when a rain
event occurred, flows increased to more 172 cfs, and angling success indicated that fish
had moved into the river from the ocean. It would be surprising if fish staged near the
dam would not ascend over it with the increased flow and it is additional evidence that
the adult steelhead escapement to the upper basin is skewed low by Dettman (1986).



Impacts of Angling on Run Timing: Only 28 steelhead moved over San Clemente Dam
in January and February 1984 according to Dettman (1986). He assumed steelhead
entering the Carmel River in those months that did not pass San Clemente Dam were
mostly caught by anglers and did not successfully spawn. He further postulated that this
selective harvesting of the early part of the run and was cutting off early spawning higher
in the watershed and shifting run timing later when conditions in the upper watershed
were less conducive to egg incubation and juvenile rearing.

Dettman (1986) stated that steelhead needed a flow of 200 cfs in the lower Carmel River
to stimulate migration upstream and past San Clemente Dam, but also noted that a major
migration of adult steelhead passed the dam in March 1984 on flows of 124 cfs. Flows in
January 1984 were well over 200 cfs at the beginning of the month and averaged 157 cfs,
yet few adult steelhead passed upstream and over San Clemente Dam. The flow of 172
cfs on February 16 noted above should also have stimulated major dam passage. This
raises the question of whether environmental factors may have been selecting for later
run timing, similar to what Cederholm (1983) described for the Clearwater River in
Washington State. Snider (1983) and CRWC (2010) note a large number of flood events
spanning from 1950 to 1984 and provide substantial evidence of problems related to
excess sediment. The selective advantage is for fish to deposit eggs on the falling
hydrograph of the last storm of the season to avoid smothering of eggs or scour of redds.

Dettman (1986) asserts that late spawning (April-May) in the upper watershed above Los
Padres Dam in April by steelhead would likely be unsuccessful. There is also the
possibility that selection pressure related to upper basin spawning might be for later
timing because of potential for bedload movement in the steep rock bound channels of
the headwaters. Perennial spring sources of water may maintain cold water flows and
topographic shading may help keep them in the range of suitable for salmonids. Dettman
(1986) also noted that it took an average of 12 days for steelhead to migrate the several
miles between San Clemente Dam and Los Padres Dam, which raises questions as to
whether increasing or fluctuating flows in this reach might speed migration.

Lack of Consideration of Spawning Below San Clemente Dam: Dettman’s (1986)
assumption that steelhead adults that did not migrate upstream to San Clemente Dam in
January and February fell prey to fishermen also overlooks potential for spawning below
the dam. Boughton et al. (2006) estimated 10-50% of Carmel River steelhead spawning
takes place in reaches downstream of San Clemente Dam. Snider (1983) reported results
from a Carmel River CDFG spawning habitat assessment (Figure 3) that showed
substantial capacity below the dam, although habitat below river mile 10 was of lesser
quality. At flows of 50 cfs, Snider (1983) estimated a spawning capacity in the lower
mainstem of 400 adult steelhead and that capacity increased to 5000 spawners at flows of
80 cfs. Therefore, it is possible that some of the adult steelhead entering the Carmel
River during January and February 1984 that did not migrate past San Clemente Dam
may have spawned successfully and contributed to the replenishment of the population.
The failure to assess this potential in the field or to address it in the report is significant
oversight.




Figure 3. Map of suitable spawning habitat according to CDFG surveys taken from Snider (1983)
where it appeared as Figure 7. Red highlights have been added to denote spawning steelhead habitat
and the lighter shade of color downstream of river mile 10 indicates lesser quality.

Current Carmel River Angling Pressure and Steelhead Population Impacts

As steelhead runs rebounded in the Carmel River after the 1987-1992 drought,
sportfishing was reopened in the 1998-1999 season (CDFG 2007). Fishing is still
allowed three days a week from December through February, but only when flows are
greater than 80 cubic feet per second (cfs). Good et al. (2005) reviewed the status of
West Coast Pacific salmon, including the Carmel River, and found that hook and release
mortality of sport caught steelhead was not likely a major limiting factor on South
Central California Coast steelhead stocks:

“A recent draft of the Fishery Evaluation and Management Plan (CDFG 2001)
argues that the only mortality expected from a no-harvest fishery is from hooking
and handling injury or stress. They estimate this mortality rate to be about 0.25-
1.4%. This estimate is based on angler capture rates measured in other river
systems throughout California (range of 5-28%), multiplied by an estimated
mortality rate of 5% once a fish is hooked.”



Although steelhead hooking mortality may rise in warm water (Taylor and Barnhart
1997), Nelson et al. (2005) found rates of 1.4-5.8% in cool water temperatures.
Therefore, use of 5% hooking mortality for caught and released steelhead in the Carmel
River is conservative.

CDFG’s (2007) report to the legislature on its steelhead report card program includes
information on Carmel River angling pressure and success that allows rough calculation
of incidental mortality for steelhead. An annual average of 70 steelhead fishing days on
the Carmel River were estimated for the years 2003 to 2005 with an average catch and
release of 15 adult steelhead. When the mortality rate of 5% is applied to this average
catch, it yields an angling mortality of 0.75 adult steelhead annually. This amounts to
0.2% of the average run of 400 adult steelhead returning to the Carmel River in this
period. The Carmel River has steelhead reporting angler forms in boxes at popular
fishing access points, which is an additional reporting mechanism to the steelhead report
card (CDFG 2007). Even if there was an under-reporting of 40% by anglers, which is the
statewide estimate (CDFG 2007), impacts from incidental hooking mortality would only
be 0.3%.

There are additional mitigating factors that are playing into a diminished role for angler
mortality as a source of stress in the Carmel River. In severely dry years, such as January
and February 2009, there is sometimes little or no angling pressure because flows remain
below 80 cfs for most of the season. Snider (1983) described considerable channel
widening, bank erosion and loss of habitat complexity. This channel simplification
would have lead to very open conditions and higher vulnerability to angling. Lower
Carmel River riparian restoration has now been extensive (CRWA 2010), which has
resulted in a substantial increase in habitat complexity that provides cover for adult
steelhead and reduces angler success in both hooking and landing steelhead.

Notes on Limiting Factors and Potential for Restoration Success

NMEFS (2007) gives the South Central Coast steelhead distinct population segment (DPS)
only a moderate potential for recovery, but Moyle et al. (2008) note the positive trend on
the Carmel River. As shown in Figure 2, run trends have tapered off since 2008, which is
source of concern since this represents lack of population replacement and negative
trends despite mostly good water years for recruitment. Progress is being made on
mainstem restoration, other major problems like restoring flow in accordance with
SWRCB (1995) Order WR 95-10 and there are even plans for removal of San Clemente
Dam (MPWMD 2010). There are also plans for improving movement of adult steelhead
above Los Padres Dam and for increasing flows from that dam downstream to San
Clemente Dam, which will substantially assist in increasing successful juvenile rearing.
However, in reviewing Carmel River literature for this project, it also became apparent
that substantial juvenile steelhead production in tributaries like San Clemente Creek may
be compromised as a result of increased water diversion (Castorani and Smith 2008,
2009). What is likely occurring is that groundwater and surface water use for residences
and golf courses are depleting flows in an area recognized as significantly contributing to
historic juvenile steelhead production. This is a pervasive problem in California,
particularly since there is little State oversight of groundwater extraction (Higgins 2008).
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Appendix A provides evidence of diminished carrying capacity of San Clemente Creek,
which produced a significant proportion of the juvenile steelhead in the Carmel River
basin in 1973 and 1974 (Snider 1983).

Moyle et al. (2008) point out the need to “identify and maintain sustainable refugia
against severe droughts and heat waves.” Smith et al. (2004) note that high rainfall due
to topographic relief near the coast leads a disproportionately large amount of flow and
water supply coming from Pine, San Clemente and Garzas creeks. While these basins
occupy only 15%of the Carmel River watershed, they supply 27% of the basin’s flow.
Consequently, it is not surprising that these watersheds were formerly high producers of
juvenile steelhead. Reeves et al. (1995) point out that to restore Pacific salmon
populations that watershed processes with which they co-evolved must be restored. It
would seem that while carrying capacity may be increasing as a result of restoration
activities by MPWMD, water use by smaller land owners may be increasing and causing
a simultaneous habitat decline. Lower mainstem Carmel River flow objectives may be
difficult to achieve unless water use by smaller riparian water users and those with pumps
that effect surface flow are not also regulated.

Rieman et al. (1993) point out that maintaining diverse sub-populations of salmonids is a
good hedge against extinction. Titus et al. (2006) confirm that non-anadromous resident
rainbow trout high in southern and south central coastal California watersheds may
exhibit an anadromous life history, if washed downstream to the ocean. Similarly, sea
run steelhead may gain access to steep headwater streams in years of high flow and
replenish “trout” populations. This likely assisted with anadromous steelhead recovery
after 1992 (Good et al. 2005, Boughton et al. 2006, Moyle et al. 2008). The upper
eastern portion of the Carmel River basin receives much less rainfall (Smith et al. 2004)
and streams like Tularcitos and Cachauga creeks have much less carrying capacity for
steelhead juveniles as a result. They are also much more likely to lose surface flow
during a drought. Consequently, streams like San Clemente Creek that have naturally
higher base flows should be protected and restored as a buffer against future droughts and
potential loss of steelhead trout in the Carmel River basin.

The rebound of the Carmel River steelhead population after its cessation from 1987-1991
IS an encouraging sign, but it should not be a cause for complacency. Nearby drainages
such as the Salinas River have virtually lost their anadromous steelhead runs despite
maintaining gene resources as resident trout populations in tributaries, such as the upper
Salinas and Nacimiento rivers (Higgins 2009). To reduce long term risk of extinction,
the anadromous life history form of steelhead also needs to be maintained in the SCCC
region. The Carmel River has the best possibility of maintaining and restoring mainstem
habitat and anadromous steelhead runs, but long term success will rely on looking at the
water supply and water use in the basin holistically.
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Appendix A. Evidence of San Clemente Creek Flow Reduction

Castorani and Smith (2008, 2009) provide rainfall (Figure 4) and flow data (Figure 5) for
San Clemente Creek and also a comparison of dry stream reaches from 1990 and 2008
(Figure 6). Figure 4 shows that rainfall in the water year 2008 (10/1/07-9/30/08) was
well above the 2001-2007 average in upper San Clemente Creek at the site of the Santa
Lucia Preserve golf course. Despite what appears to be significantly above average
rainfall, flows in San Clemente Creek dropped to below 0.1 cfs. Furthermore, water use
throughout the day seems to be causing a fluctuation in flow that nearly dried up the
stream at the stream gauge. This is despite the fact that the gauge is located below a
spring. Even more telling is the map provided by Castorani and Smith (2008) that shows
that there was a greater extent of dry stream reaches in 2008 than there were in 1990.
Since 1990 was the fourth year of a severe drought and 2008 was above average, one can
only assume that water use in San Clemente Creek has increased substantially. The flow
depletion indicates that steelhead juvenile rearing capacity is likely seriously
compromised in what was once a major source area.

Figure 4. Rainfall in upper San Clemente Creek at the Santa Lucia Preserve golf course for the water
year 2008 compared to the average of the previous seven years. From Castorani and Smith 20009.
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Figure 5. Flow data for upper San Clemente Creek at the lower property boundary of the Santa
Lucia Preserve for the water year 2008. Minimum, average and maximum flows are displayed and
show that the stream almost dried up at the gauge during some times of the day in late August.
From Castorani and Smith 20009.

Figure 6. Comparison of dry reaches in San Clemente Creek between 2008 and 1990 showing more
extensive dry reaches in 2008 despite much higher rainfall. From Castorani and Smith 2008.
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Executive Summary

The migration of salmon and steelhead to the headwaters of the mainstem Eel River has
been blocked since the construction of Scott Dam and the creation of Pillsbury Reservoir in
1922. The project impounds and diverts water from the upper Eel River into the East
Branch Russian River and is licensed by the Federal Energy Regulatory Commission (FERC)
as the Potter Valley Project (PVP). Project components include 1) Scott Dam, 2) Lake
Pillsbury, 3) Cape Horn Dam, 4) Van Arsdale Reservoir and 5) the East Fork Russian tunnel
and powerhouse. The effects of the PVP are acknowledged to have significant negative
impacts on the entire mainstem Eel River downstream of Cape Horn Dam and the Russian
River from the East Fork downstream to the ocean and on all native Pacific salmon species.
Although power production is small (9.4 megawatts), large volumes of water (averaging
160,000 acre feet per year) have been transferred from the Eel to the Russian River basin
and the timing of those transfers in fall and early winter are particularly problematic.

The original license ran from 1922 to 1972, but re-licensing did not occur until 1983 after a
study was conducted for Pacific Gas and Electric (PG&E), which acquired the PVP during
the initial license period. A ten-year study was required by Article 39 of the FERC license to
assess the need for changes of structures and operations to protect and maintain
anadromous salmonids in the Eel River. Steiner Environmental Consulting (SEC 1998)
collected field data and analyzed effects of PVP on salmonids, but the more significant and
useful contribution is from VIN (1982), and their Potter 1 alley Project (FERC No. 77) Fisheries
Study Final Report, Volume 1 is sited below as authoritative on issues related to flow needs of
fall Chinook salmon (Oncorhynchus tshawytscha) and summer and winter steelhead trout
(Oncorhynchus mykiss) and PVP operation.

In 1998, PG&E issued its report pursuant to Article 39 and recommended a new flow
release schedule, which FERC treated as a license amendment request. With the listing of
southern Oregon and northwestern California (SONCC) coho salmon (Oncorhynchus
kisutch) in 1996, the National Marine Fisheries Service (NMFES) began consultation with
FERC regarding the license amendment to insure compliance with Section 7 of the
Endangered Species Act (ESA). Chinook salmon (Central Coast) and steelhead (North and
Central Coast) were subsequently listed under ESA and are also affected by the PVP.
Although NMFS temporarily signed on to a flow recommendation (PG&E 1999) for project
operation, they later completed a Biological Opinion (BO) (NMFS 2002) that concluded that
implementation of the proposal would jeopardize ESA-listed salmonids in the Eel River.

The reasonable and prudent alternative (“RPA”) issued by NMES as part of the BO is to
prevent violation of ESA. This white paper explores the question of whether actions
required under the RPA are sufficient to: 1) prevent the extinction of Pacific salmon
species endemic to the upper Eel River drainage and 2) foster the recovery of those species.
The principal components of the NMFS RPA are 1) modification of flows to improve
conditions for salmon and steelhead, 2) Pacific salmon population monitoring, 3)
Sacramento pikeminnow (Ptychocheilus grandis) suppression and monitoring, and 4) study
of summer water temperatures related to flows.

Although the NMFS’ BO (2002) asserts that the RPA will attain salmonid conservation



objectives, the evidence is to the contrary. The flows required by the RPA are supposed

to mimic unimpaired flows, but comparison with the nearby un-dammed Middle Fork Eel
River basin show peaks below the PVP bearing no resemblance to that of the un-dammed
basin. The Tomki-Upper Eel fall Chinook salmon population is hovering near critical levels
(<500 adults) and is not likely to persist over the next several decades given continuing
environmental problems associated with PVP operations. The flow regimes below Van
Arsdale Dam constitute an acute stress to upper Eel River salmon and steelhead populations
and the intent of the RPA to improve flow for fall Chinook spawning during critical fall
periods is not being met nor will it be met by RPA required flows in the future.

Coho likely once thrived in Gravelly Valley, submerged by Pillsbury Reservoir since 1922,
and there is a possibility they might recur if Scott Dam was removed. Steelhead are hearty
and more tolerant of warm water than coho or Chinook salmon juveniles, but they are not as
well adapted to mainstem spawning as Chinook salmon (Groot and Margolis 1991) and their
population trends show cause for concern as well. All three at-risk Pacific salmon species
would benefit from significant flow increases as recommended below, and their extinction
forestalled somewhat. Real population recovery and perpetuation of Pacific salmon endemic
to the upper Eel watershed, however, requires expeditious PVP removal.

While the RPA recommended increasing minimum flow requirement for migrating adult fall
Chinook after December 1 from PG&E’s proposed 35 cubic feet per second (cfs) to 100 cfs
in some years, VIN (1982) showed 235 cfs was required for up stream migration above
Outlet Creek, substantially higher flows than required under the RPA. Since hundreds of
miles of habitat are blocked, the target flows for Chinook trapped within and below the
project should be at least 200 cfs from Pillsbury dam, when tributaries are at baseflow levels
(VIN 1982). These flow levels have rarely been met under the NMFEFS RPA. Very dry year
minimum flows could be reduced to 35 cfs in December under the RPA, which would have
a disastrous impact on fall Chinook migration ability and spawning success. There is also a
large discrepancy between PG&E reported flows in some years and those indicated by the
California Data Exchange Center (see Adaptive Management).

Annual PG&E (2004-2008) reports show that the non-native Sacramento pikeminnow
problem is intractable and the RPA objective of suppression or control is infeasible.

Large reservoirs on river systems confer a major competitive advantage to pikeminnow
(Moyle et al. 1995) and Pillsbury Reservoir is thus a major source of the problem.
Therefore, removal of Pillsbury and Van Arsdale Reservoirs would be an effective measure
for controlling Sacramento pikeminnow. Short of PVP removal, higher spring and early
summer flows would help downstream migrating Chinook and steelhead juveniles avoid
predation. Ultimately, the ecological imbalance limits viability of salmonids because of the
inexhaustible supply of competitive pikeminnow from Pillsbury Reservoir and the altered
Eel River conditions below the PVP that so favor them.

NMES (2002) acknowledges that water temperatures would be more suitable for salmonids
for a longer period in spring with higher flows. VIN (1982) indicated that optimal flows for
juvenile steelhead rearing and optimum thermal benefits are at 68-265 cfs, but this flow level
is not required by the RPA and has not been achieved. VIN (1982) also demonstrated that
Chinook and steelhead downstream migration could be stimulated by fluctuating flows and



temperatures of Pillsbury flow releases from April through June, but this strategy has not
been employed under the RPA.

A sounder solution to thermal problems, however, is to allow passage of salmon and
steelhead upstream through the removal of Scott Dam and Pillsbury Reservoir. This would
allow fish to find thermal refugia (U.S. EPA 2003) that are likely scattered throughout the
upper Eel River headwaters. If freshwater habitat improvement, such as removal of the
PVP, is not conducted during favorable ocean and wet on-land climatic conditions, then
prospects for Pacific salmon recovery will be greatly diminished (Collison et al. 2003). Given
our understanding of Pacific Decadal Oscillation (PDO) cycle (Hare et al. 1999), a switch
from currently favorable to less favorable ocean and climate conditions is predicted to occur
somewhere from 2015 to 2025. If decommissioning is just being considered in 2022 and it
takes several years to carry out, there may be few viable Chinook salmon and steelhead gene
resources remaining for rebuilding.

Status of Eel River Pacific Salmon Stocks

The PVP affects coho salmon, Chinook salmon and steelhead trout, and project impacts
are recognized as extending downstream to the Pacific Ocean (NMFES 2002). NMFES (2008)
has recognized that excess flows in the Russian River, which are exacerbated by flows
diverted from the Eel River to the Russian River, are detrimental to historical flow regimes
and native Pacific salmon species there, but discussion of Russian River stocks and PVP
impacts is beyond the scope of this report.

Scott Dam that forms Pillsbury Reservoir has never provided fish passage and has blocked
over 100 miles of spawning and rearing habitat since 1922 (Shapovalov 1938). Adult salmon
and steelhead counts are available for Cape Horn Dam as a result of FERC license
requirements, and Tomki Creek Chinook salmon counts have been added under the recent
license amendment implementing the RPA. Annual salmon carcass surveys have been
conducted by PG&E and reports are filed as part of the Annual Data Report on Reasonable
and Prudent Measures (RPM) (PG&E 2004, 2005, 2006, 2007, 2008).

NMES (2002, Good et al. 2005) has concerns about the natural variability of flow and its
effect on migration and return of salmon and steelhead to the Van Arsdale Fish Station;
consequently, they do not use the data to characterize trends under the assumption that fish
may be successfully spawning in lower mainstem Eel River reaches. This report interprets
data conservatively under the assumption that survival of egg to smolt is very low for
mainstem spawners that do not reach Van Arsdale in dry years due to potential bedload
movement, thermal problems and Sacramento pikeminnow predation. In summary, the case
will be made that available data indicates that the PVP is posing a high risk of extinction to
coho salmon and Chinook salmon and steelhead of the upper Eel River.



Coho Salmon

NMES (1996) listed the Southern Oregon-Northern California Coastal (SONCC) coho
salmon populations as threatened under the Endangered Species Act (ESA) and more
recently affirmed that level of risk (Good et al., 2005). CDFG (2002) found coho salmon
in need of protection under the California ESA and they were subsequently listed as
Threatened in northern California in 2004. Brown and Moyle (1991) published an
historical estimate of the Eel River coho salmon as 40,000 fish, but estimated runs as of
1991 at less than 1,000 fish. Higgins (2007) chronicled the decline and disappearance of
coho salmon in the Van Duzen River basin and lower Eel River due to widespread clear
cut logging and road building and resulting flood damage from the January 1997 storm.

Tributaries of the Van Duzen and lower Eel River were recovering from post WW II
logging and harbored coho, but changed rapidly in response to sediment yield. For
example, the stream bed of Bear Creek in the lower Eel River basin was buried 8-15 feet
deep (Pacific Watershed Associates 1998). Ecological impacts to macroinvertebrates and
elevation of water temperatures due to stream widening is well documented (Friedrichsen

et al. 1998; Higgins 2007). Adult fish counts at the Van Arsdale Fish Station and

Cape Horn Dam included 47 adult coho in 1946-47, but there has been no other occurrence
before or since. Williams et al. (2006) estimated that there was approximately 54 km of high
intrinsic potential (IP) coho salmon habitat above the convergence of Tomki Creek on the
upper mainstem Eel River. Scott Dam blocks 99% of this habitat (Figure 1).

Williams et al. (2006) analysis of habitat potential is based on gradient and valley width.
Much of the area in the mainstem Eel River that would have been optimal for coho is the
river reach now submerged by Pillsbury Reservoir. They estimated that an average of 39
spawning coho per kilometer likely used the habitat, which equates to a spawning population
in the upper Eel River without disturbance at 2100 adults annually. Other areas of optimal
IP habitat for coho are in Tomki Creek, Outlet Creek, Mill Creek (MF Eel) and the upper
South Fork Eel River, including Ten Mile Creek. Historic photos of Gravelly Valley (Figure
2) show a broad meandering stream course, a channel form known to accumulate substantial
quantities of large wood (Sedell et al. 1988) and multiple braided channels suitable for
spawning and rearing of Pacific salmon species. Williams et al. (20006) also point out that the
geology underlying Pillsbury Reservoir is alluvium that would provide excellent spawning
gravel substrate in the upper Eel River watershed. Such valley segments of rivers are also
known as response reaches (Montgomery and Buffington 1993), and historically these had
the highest Pacific salmon species diversity and productivity (Frissell et al. 1992). Shapovalov
(1938) stated that Scott Dam “has cut off some of the best spawning grounds in the entire
watershed (Gravelly Valley)”.

Although coho have not been seen in the vicinity of Cape Horn Dam, they are known to

at least sporadically persist in Outlet Creek (CDFG 2004). There is concern otherwise that
the coho population in the Eel River above the South Fork is on the verge of extinction.
Coho salmon are thought extinct in the Middle Fork and North Fork Eel River (Moyle et al.
2008), and no adult coho salmon have been found in Tomki Creek in recent surveys
(PG&E 2004, 2005, 2006, 2007, 2008).



Figure 1. Williams et al. (2006) indicates highest intrinsic potential coho salmon habitat in red with a
highlight on location of Gravelly Valley and Pillsbury Reservoir.

Figure 2. Historical photo of Gravelly Valley during the construction of Scott Dam. Trees from the
flood plain have been logged in anticipation of reservoir filling. Photo from the Heald-Poage Museum
in Ukiah, CA.



California Department of Fish and Game (CDFG 2009) adult salmon live fish and carcass
counts point to a very spotty distribution of coho, and there are only a few dozen spawners
in the creeks that retain them (Figure 3). Trends from surveys may not be representative of
run strength in all years because of turbid conditions during surveys or high flows that make
counts infeasible, but recent trends in overall returns (Figure 4) are not positive. Groot and
Margolis (1991) note that most coho salmon return to spawn at three years of age, so if
returns are very low in one year the pattern tends to recur 3 years later. Such a pattern of
“weak year classes” is evident in the CDFG (2009) data and, because of this rigid life history,
Eel River coho salmon may have trouble rebuilding weak brood years naturally, which
elevates their extinction risk (Rieman et al. 1993). Coho salmon in the Eel River appear to be
facing a similar challenge for survival as the Russian River population where NMFES (2008)
has declared them to be in an “extinction vortex.” This means that numbers are so low that
finding mates is problematic and likelihood of extinction due to stochastic events is high.

Key questions for coho survival revolve around access to Outlet Creek and whether

timely flows from Cape Horn Dam are sufficient to assist passage upstream for adults in fall
and downstream migration of juveniles in spring. Flow levels recommended by VIN (1982)
for adult Chinook salmon fall passage and improved downstream migrant survival of
juvenile steelhead in spring would also assist coho salmon adults and juveniles. Removal of
Scott Dam and Pillsbury Reservoir would open up historically optimal habitat, but the ability
of native Eel River coho salmon to rebound and re-colonize is compromised because
distribution and productivity of the population may have dropped too low (Rieman et al.
1993). If action to increase flows at crucial times below Cape Horn Dam for Chinook
salmon and steelhead is delayed too long, these species may also fall below levels where
recovery is possible.

Chinook Salmon

The California Coastal Chinook salmon ESU, which includes the Eel and Van Duzen
River, was recognized as threatened under ESA in 1999 (NMES, 1999) and this status was
later confirmed in 2005 (Good et al. 2005). Historic basin-wide returns of Chinook salmon
were estimated at 500,000 adults based on cannery pack records from the lower Eel River
(Higgins 1991)(Figure 5). In fact it is likely that the Tomki Creek and upper Eel River
populations form one metapopulation. The blockage of passage for spawners by man-made
structures (Titus et al. 2006) or natural impediments caused by natural events like volcanic
eruptions (Dale et al. 2005) can cause populations to disperse to adjacent areas with viable
habitat that are still accessible. After Scott Dam was erected, Chinook salmon only had
access to downstream mainstem reaches and tributaries such as Tomki Creek. Spring
Chinook likely returned to the upper Eel River (Bjorkstedt et al. 2005, Spence et al. 2007)
but there were insufficient deep, cold holding pools below Cape Horn Dam; as a result,
spring Chinook populations were lost. The following discussion of population trends
pertains only to fall Chinook.



CDFG Eel River Coho Salmon Carcass Survey Results 2002-2008
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Figure 3. CDFG (2009) carcass survey results by tributary for coho salmon show them absent from
more than half the 14 streams surveyed and that only a few dozen fish are counted even in high
return years. Years convention reflect fall survey start but counts extend to following year (2002 =
2002-03).

CDFG Eel River Live Coho Salmon Summary 2002-2008
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Figure 4. Cumulative live coho salmon counts from CDFG (2009) surveys of 14 creeks from 2002-
2008 show very few coho salmon sited in any year. The 2001, 2004 and 2007 returns are recognized
as a stronger year class for northern California coho salmon, but 2007 returns do not reflect this.
However, flow conditions make survey variability high and there may be more coho in some years of
high fall and winter rainfall, but turbidity or flow skews counts low.



Figure 5. Eel River Chinook salmon captured using a horse seine near Scotia in 1892 are indicative of
the great abundance in the watershed prior to human alteration of habitat. Photo courtesy of the
Humboldt Room Collection, HSU Library.

The U.S. Fish and Wildlife Service (UFWS 1960) counted 25,000 redds in 1958 in the Eel
River basin, likely indicating 50,000 to 75,000 adult fall Chinook based on two to three fish
per redd. This estimate is similar to the CDFG (1965) estimate of 76,000 Eel River fall
Chinook prior to the 1964 flood. USFWS (1960) surveys covered the upper Eel River and
Tomki Creek (Figure 6) and they found 3,500 redds, which would indicate 7,000-10,500
spawners. More recent trends noted by Spence et al. (2007) give an indication of the
precipitous drop in Eel River sub-populations, including Tomki Creek. They point out that
Tomki Creek Chinook salmon returns have varied from 0 to 2,187 since the late 1970s, but
the mean is only 244, and over the last 12 years the average number of spawners declined to
144. Although Sprowel Creek is one of the highest producing index streams for fall Chinook
salmon in the Eel River basin (Figure 7), it has seen a similar decline to Tomki Creek. In the
4.5 miles of Sprowel Creel surveyed, spawner counts have varied from 3 to 3,660, with a
mean of 741, but again the most recent 12 years averaged only 68 spawners (Spence et al.
2007). This order of magnitude drop indicates an Eel River stock collapse. Further, recent
live fish and carcass surveys by the California Department of Fish and Game (2009) show
very low fall Chinook totals (Figure 8).

Van Arsdale Fisheries Station (VAFS) and Tomki Creek spawner counts (PG&E 2008) are a
source of concern. PG&E carcass surveys (2005, 2007, 2008) find so few fall Chinook
spawning in the mainstem in the mile reach below Tomki Creek that no population estimate
could be generated, indicating that most upper Eel River fall Chinook are passing VAFS and
spawning in the reach above. In aggregate the VAFS-Tomki population did not exceed 500
fish (Figure 9), a recognized floor for maintaining long term genetic diversity (Gilpin and
Soule 1991), from 1990 through 2000 and in 2002. The total population estimate again in
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Figure 6. USFWS (1960) Chinook salmon redd map indicates 5,000 redds in the upper Eel River
including Tomki and Outlet Creeks, which equates to greater than 10,000 fish in 1958.
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Figure 7. Eel River survey fall Chinook live fish counts by stream from 2002-2008 by CDFG (2009).
Results show very low returns in most sub-basins.



2005 and 2007 hovered near this level after RPA measures had been instituted. More
troubling is the almost complete failure of natural production in Tomki Creek, which is likely
owing to a loss of flow further discussed below. Another concern is that Van Arsdale counts
may be inflated by hatchery supplementation (PG&E 2008) that is poorly documented (see
below).

“It is clear that the majority of returns to the upper mainstem Eel River watershed
since 1995/96 have been counted at Cape Horn Dam. The preference for returns to
Cape Horn Dam may be partially explained by significant numbers of hatchery fish
that have been released since December 1995 and have contributed to escapements
in most of the following years. These fish have all been imprinted and released from
Van Arsdale Fisheries Station, with the exception of limited releases in fall 1995 and
fall 1996 from String Creek in the Tomki Creek drainage. However, the persistence
of the trend favoring high returns to Van Arsdale in recent years when hatchery
supplementation was not conducted suggests other factors may be at work. None of
the 478 Chinook recorded at Van Arsdale were of hatchery origin in 2007/08”
(PG&E 2008).

Hatchery fish brood handling practices may compromise the genetic integrity and fitness
of wild fish (Simon et al. 1986, Simon 1988) and Upper Eel River fall Chinook may be
experiencing such negative impacts.

Salmon fishing restrictions brought on by the Pacific Fisheries Management Council (PFMC)
circa 1984 caused a large increase in returns to rivers of northern California from 1985-1988
(Kier Associates 1991) and this cessation of fishing is likely linked to the high number of fall
Chinook salmon in Tomki Creek at that time (Figure 8). Chinook salmon returns should be
showing a similar resurgence now due to complete ocean closures precipitated by the Central
Valley fall Chinook stock collapse (Lindley et al. 2008), however, this rebound is not apparent in
either the Tomki/Van Arsdale returns or in basin wide live fish and carcass counts by CDFG
(2009). Lichatowich and Mclntyre (1987) found that depressed stocks returning to poor
habitat are vulnerable to accelerated extirpation in mixed stock ocean fisheries and
certainly this would apply to Eel River basin fall Chinook stocks, if ocean salmon
fisheries are reinitiated.

The upper Eel/Tomki Creek fall Chinook metapopulation is likely limited in its recovery
potential by Sacramento pikeminnow, but declining flows and habitat trends in Tomki
Creek may also be a factor (Higgins 2003)(see Cumulative Effects). Risk factors
described by Rieman et al. 1993 may be impacting fall Chinook, which have not
improved under the RPA and instead appear headed for extinction. This trend will likely
continue unless flows are increased to levels recommended by VTN (1982) and,
ultimately, fish passage upstream of Scott Dam remedied. Moyle et al. (2008) made this
categorical statement regarding the upper Eel River Chinook population recovery: “Until
water transfers out of the Eel River basin are reduced to provide necessary spring and fall
flows for juvenile and adult Chinook, recovery of these multiple populations is unlikely.”
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CDFG Eel River Live Fall Chinook Salmon Survey Totals 2002-2008
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Figure 8. Basinwide index stream fall Chinook live fish count survey totals from CDFG (2009).

Figure 9. PG&E (2008) Tomki Creek spawner estimates and Cape Horn Dam returns indicate a
substantial decline from the 1980s and an almost complete failure of Tomki Creek production.
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Steelhead Trout

Steelhead were listed as Threatened in the North Coast California ESU by the National
Marine Fisheries Service (2000) and listing was upheld and reconfirmed in 2006 (NMES,
20006). Most trend data below focus on winter steelhead, but the upper Eel River watershed
likely had summer steelhead (Bjorkstedt et al. 2005, VIN 1982) and so a brief discussion of
that species is also warranted. Although they are not subject to discussions in the BO and
RPA, the upper Eel summer steelhead population is potentially recoverable, if the PVP is
decommissioned, due to likely colonization by fish from the adjacent Middle Fork Eel River.

Summer steelhead are recognized as an at-risk species state-wide (Moyle et al. 1995) with the
Middle Fork Eel having one of the last three viable populations (Moyle et al. 2008). VTN
(1982) reported the occurrence of summer steelhead at Van Arsdale Fisheries Station in
1982: “Three steelhead, one female and two males, arrived at Cape Horn Dam in the first
three days of June in 1982. The fish were very bright and firm, indicating a short residence
and migration time from the ocean to Cape Horn Dam and appeared to be summer run
steelhead (Weldon Jones, CDFG, personal communication).”

Moyle et al. (2008) reported Middle Fork Eel summer steelhead (Figure 10) trends from
1966 to 2005, with overall average of 796 (Figure 11). However, if one examines the trends
before and after the introduction and spread of the Sacramento pikeminnow (Brown and
Moyle 1997), the average is 900 adults from 1966-1990 but only 561 after 1990 (see
Pikeminnow Control). Moyle et al. (2008) noted potential significant impacts to Middle Fork
Eel summer steelhead from the PVP: “Increased spring withdrawals from the Upper Eel
River at Scott Dam likely reduces the time available for migrating juvenile and adult summer
steelhead to move through the mainstem river.”

NMES (2002) provided average returns of winter steelhead to the VAFS by decade for the
period of the 1930s to the 1980s demonstrating a substantial long-term decline (Figure 12).
A more recent indication of the status of this steelhead population’s can be found in the
following passage from the 2005 Sacramento pikeminnow report (PG&E 2005):

“Prior to 1986, summer rearing populations in this 12-mile section were sufficient to
maintain wild adult steelhead returns in excess of 1,000 fish in many years, By the
1988/89 season (when juveniles from the 1986 brood year would begin returning as
adults), wild steelhead returns to Van Arsdale Fisheries Station had dropped to 138
fish. Since that time, wild steelhead returns have ranged from 19 to 355 fish.”

The Upper Eel River TMDL (U.S. EPA 2004) provided a chart of long-term annual winter
steelhead population returns to the Van Arsdale Fisheries Station (Figure 13) and it is
modified to show a critical minimum reference of 500 fish based on Gilpin and Soule (1991).
Low flows and Sacramento pikeminnow predation are likely suppressing wild upper Eel
River winter steelhead populations. As with fall Chinook returning to VAFS, it is difficult to
discern hatchery effects on winter steelhead population trends because there is a significant
undocumented history of supplementation. Figure 14 is taken from PG&E (2008) and
indicates that a large percentage of steelhead returning to the VAFS were of hatchery origin.
(See Hatchery Supplementation and Potential Genetic Effects).
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July 1988. Photo by Mike Ward.

Figure 11. Middle Fork Eel River summer steelhead population from dive counts from 1966 to 2005
with critically low population level of 500 from Gilpin and Soule (1991) indicating that runs often
below this critical minimum. Data from Moyle et al. (2008) and pikeminnow highlights from Brown
and Moyle (1997).
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Van Arsdale Steelhead Adult Average Returns by Decade from 1930-1980
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Figure 12. Decadal average of annual steelhead returns to the Van Arsdale Fisheries Station from
NMFS (2002).

Figure 13. Annual steelhead returns to the Van Arsdale Fisheries Station from 1922 to 2004 from
U.S. EPA (2004).
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Figure 14. PG&E (2008) published this chart which is copied here to show that a significant number
of hatchery fish comprised the 2007 Van Arsdale Fisheries Station adult steelhead returns.

Populations like the summer steelhead in the adjacent Middle Fork are at high risk because
of their isolation (Moyle et al. 2008) and potential for stochastic events (Rieman et al. 1993).
Winter steelhead returns to VAFS are mostly low and highly unstable and with
approximately 500 adults or less in 17 of 30 years between 1977 and 2007, which is below
critical genetic minimums (Gilpin and Soule 1991). This pattern indicates winter steelhead
are also at high risk of loss (Rieman et al. 1993), even with ongoing artificial culture to
maintain population levels. In addition to pikeminnow problems and flows as noted above,
steelhead are not as well adapted to mainstem spawning as Chinook salmon due to substrate
size (Groot and Margolis 1991) so loss of viability for Pacific salmon in Tomki Creek may
have an even greater impact on steelhead locally than on Chinook salmon. Although winter
steelhead might respond positively to flow levels as recommended by VIN (1982), Dam
removal is what is really needed so that summer and winter steelhead could re-expand into
the headwaters of the upper Eel, where excellent habitat exists today (MNF 1995). This
would greatly lessen the probability of losing summer steelhead because the Upper Eel
would join the Middle Fork as a population center, with less risk of loss due to stochastic
events (flood or drought conditions). Rieman et al. 1993 document the dynamics effecting
risk of extinction that support this hypothesis.
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Analysis of PVP Flows and Pacific Salmon Recovery Prospects

VTN (1982) defined fall flow needs for fall Chinook salmon migration and spawning and
also spring and early summer flows needed for successful rearing and downstream migration
of salmon and steelhead juveniles. Their report is based on a combination of locally collected
tield data and results generated by widely accepted models. Their recommendations have the
soundest scientific footing of any available regarding PVP operation and salmonids of the
upper Eel River. Their findings include the following:

“Peak flows above Outlet Creek of at least 235 cfs occurred before Chinook arrived
at Cape Horn Dam with 60% arriving after peak flows of 900 cfs or more above
Outlet Creek. These data suggest releases at Cape Horn Dam that result in flows of
at least 235 cfs above Outlet Creek to stimulate migration. Peak releases of at least
135 cfs below Cape Horn Dam should be adequate for Chinook migration during
periods of normal storm activity when tributary inflow is 100cfs or greater. In the
absence of natural storm activity, artificial peak releases of 205 cfs below Cape Horn
Dam would be necessary assuming tributary inflow of at least 30 cfs.

The timing of peak flows also appears more critical to Chinook salmon than
steelhead because of the shorter duration of Chinook runs; Chinook counts at Cape
Horn Dam are smaller in years where peak flows did not occur until December.

A flow release of 175 to 250 cfs is the optimum range (>90% of peak total) for
Chinook salmon spawning considering total available habitat area (AHA) in the Eel
River from Cape Horn to Outlet Creek. .....A flow release of 175-300 cfs is the
optimum range for Reach Type I (Emandal and Big Bend sub-reaches), where the
majority of AHA occurs....Considering both reaches, an optimum flow release
appears to be in the range of 175 to 200 cfs.

An evaluation of summer rearing habitat for steelhead trout, modified for existing
temperature suitability, indicates the most important rearing area exists between
Scott and Cape Horn Dams. Summer rearing habitat in this section (>80% of
optimum) at flows releases from 68-265 cfs.....Releases ranging from 76 to 166 cfs
would be required to achieve suitable temperature conditions between Tomki Creek
and Outlet Creek.

It appears that manipulation of water releases from Scott Dam can affect the timing
of emigration of Chinook salmon from the Eel River above Cape Horn Dam, and is
an effective tool for improving timely emigration of salmon from the study area.”

VTN (1982) found flow releases below Cape Horn Dam were insufficient in the

majority of years to allow Chinook salmon passage upstream and that shallow flows over
the riffle just above Outlet Creek stopped migration in many years.
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NMES (2002) recognized flow releases from the PVP as still insufficient and set forward the
following objectives for flow under the RPA:

“The RPA should provide Eel River salmonids with a quasi-natural hydrograph with
sufficient flows for fall and winter migrations, spring emigrations, and in some years
will provide improved summer rearing habitat in the mainstem below Cape Horn
Dam. Project flows under the RPA will support salmonid recovery efforts by
providing improved salmonid habitat conditions that will benefit multiple salmonid
life stages. All three listed salmonids would be expected to benefit from better
habitat conditions, especially Chinook salmon and steelhead.”

Average daily flow releases at Cape Horn Dam and Pillsbury Reservoir elevation data were
obtained from the California Data Exchange Center and are used to assess whether flows
meet the foregoing criteria. Only 2007-2009 data were available for download; consequently,
those years are the subject of discussion. Fall flows have been far below those needed for
upstream passage of Chinook and to maintain coverage of redds (VIN 1982) and spring
hydrographs remain non-normative and, therefore, not conducive to increasing steelhead
populations. Major discrepancies between Cape Horn Flow data and pulse peak flows and
durations reported by PG&E (2008) are discussed later in this white paper.

NMEFEFS RPA Flow Criteria is Flawed

NMES (2002) B.O. criteria for flow are in conflict with the VIN (1982) study values that
were based on field measurements and well reasoned science. For example:

“The RPA introduces a fixed minimum flow floor which is generally equal to 100 cfs
from December 1 through May 15, with some exceptions. The 100 cfs floor
corresponds to ensuring availability of about 80% of the maximum potential physical
habitat conditions for spawning and incubation of steelhead and Chinook salmon.”

“Increasing the floor from 35 cfs to 100 cfs in December through May 15 will
increase flows for Chinook salmon and steelhead migration in all but critically dry
years and will provide out-migrating salmonids additional flow to migrate farther
downstream in spring.”

These recommended flow values are far below those cited from VIN (1982). VIN (1982)
noted that Chinook salmon and steelhead trout arrived at Cape Horn Dam “from mid-
November to early December, after one or two peak flows have occurred. It appears that
peak flows are a necessary trigger to stimulate upstream movement.” It is well established
that Eel River fall Chinook historically entered the lower river beginning in August (Higgins
2007), but even today heavy runs can begin in October. Therefore, minimum flows
requirements are needed starting at least on November 1. Waiting for December 1 to
increase flows, therefore, leaves fall Chinook salmon stranded downstream in many years,
lessening their survival and opportunities for successful reproduction. The 100 cfs flow is
also inconsistent with BO (NMFS 2002) emphasis on the need to assist upper Eel River fall
Chinook that have early run timing:
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“Early access to spawning areas is important to Chinook salmon productivity.
Broods from fish that spawn eatlier are more likely to hatch and emigrate before the
onset of thermally adverse conditions.”

VTN (1982) also estimated that optimal mainstem Eel River spawning for Chinook salmon
was at flows from 175 to 200 cfs, but maximizing spawning in the most productive reaches
(Type I) would require flows as high as 300 cfs. The NMFS (2002) BO notes that
maintaining flows after redds are established is important to prevent desiccation of eggs. If
maintaining and rebuilding Chinook populations within and below PVP were the main goal,
minimum flows of 200 cfs after November 15 would be required, with a ramp up beginning
by November 1. The 200 cfs flow for passage would then be maintained to February 15 in
order to accommodate maximum spawning success and egg incubation. A major problem
with defining flow release requirements for the PVP is the lack of gauges for inflow into
Pillsbury Reservoir. Instead of requiring such gauges as a term of the RPA, NMFES (2002)
put their request in voluntary “Conservation Recommendations™:

“DOI and NMFS have concluded that additional gages above Lake Pillsbury would
be beneficial in developing an indexing equation for unimpaired flow calculation.
This may be especially important for implementation of more natural pulse flows as
part of the flow schedule.”

It is the lack of this flow gauge data that necessitates the comparison of the upper Eel to the
nearby Middle Fork to answer the question of whether flows are simulating natural ones that
foster salmon and steelhead conservation and recovery.

Cape Horn Dam 2007-2009 Fall Releases, Reservoir Storage and Chinook Salmon
Migration and Spawning

Flow releases at Cape Horn Dam show a pattern of neither meeting objectives for improved
Chinook salmon passage nor for optimal spawning. Although flows may be meeting the
letter of the RPA requirements, they clearly do not meet the intent of simulating natural
flows with which upper Eel River fall Chinook salmon co-evolved. Furthermore, PVP flow
patterns impede migration, increase adult stress, decrease fecundity and cause conditions that
reduce egg and larvae (alevin) survival. U.S. Geologic Survey (USGS) Middle Fork Eel River
flow records are used to represent a natural un-dammed hydrograph as opposed to the
regulated flow below the PVP. When the mainstem Cape Horn Dam flows are compared to
the Middle Fork Eel River hydrograph for the fall periods of recent years, the peaks evident
in the Middle Fork are wholly lacking in the upper mainstem Eel below the PVP.

The upper Eel River watershed above Scott Dam is 288 square miles which equates to about
38% of the area of the Middle Fork Eel River (753 sq. mi.). Although flows in the upper Eel
may not be linearly related to the Middle Fork basin because of differences in area at higher
elevations, a comparison on an area basin is useful (Table 1). For example in the fall and
early winter of 2007-2008 base flows were below the PVP were at or around 35 cfs (Figure
15), which is well below passable for Chinook salmon (VIN 1982) throughout October and
November with only a two day fluctuation around the seasons first rain on October 19. The
October 20 flow of 1600 cfs on the Middle Fork (Figure 16) indicates that substantially
greater releases were warranted below and within the PVP.
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Table 1. Flow comparison between Cape Horn Dam Eel River gauge below PVP in fall 2007 and 2008
and Middle Fork Eel River gauge for same dates plus a column showing 38% of MF flows as a rough
approximation of natural flow scaled by area.

Date Middle Fork Flow | Cape Horn Flow | Scaled Flow Estimate (38%)
10/20/07 | 1300 cfs 75 cfs 494 cfs

12/4/07 | 2950 cfs 324 cfs 1121 cfs

12/14/07 | 3070 cfs 614 cfs 1166 cfs

01/02/08 | 1090 cfs 143 cfs 414 cfs

11/04/08 | 1220 cfs 161 cfs 463 cfs

The subsequent peak on November 28 of 104 cfs shows no corollary peak on the Middle
Fork hydrograph and may have been a pulse flow, but it is still less than half of the VIN
(1982) recognized 235 cfs needed for Chinook salmon distribution. Flows on December 4,
2007 of 324 cfs below Cape Horn represented only 11% of the Middle Fork peak of 2950
cfs, and December 14: were 614 cfs vs. 3070. The flow in the first few days of December
were ramped down to approximately 50 cfs, which failed to meet the NMFS (2002) RPA
flow level of 100 cfs, in prime Chinook salmon emigration and spawning time. Fall Chinook
salmon returns to the Van Arsdale Fisheries Station (PG&E 2008) on November 16 despite
baseflows of 35 cfs.

The small fluctuation in flow (104 cfs) on November 28 brought up four adults, but the bulk
of the run came with the storm peaks of early December, when flows exceeded the VTN
(1982) recommended passage levels of 235 cfs twice.

Figure 15. Flow at Cape Horn Dam for the period from October 15, 2007 to the end of January 2008
with flow peaks and levels labeled with bold indicating particularly damaging to fall Chinook
migration and spawning. Data from CDEC and PG&E via the Internet.
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Figure 16. of the Middle Fork Eel River for the period from October 1, 2007 to the end of March
2008 with flow peaks labeled. Data from U.S. Geologic Survey via the Internet.

Unfortunately, flows after the peak spawning in late December and early January were
reduced to 150 cfs or less after the flows had been up high enough for Chinook salmon to
spawn in stream margins. If the PVP were being operated for maximizing Chinook salmon
survival, flow reduction would not have dropped below the recommended optimum
spawning flow level recognized by VIN (1982) of 175 to 200 cfs. This drop in flow may
have dewatered redds. Reservoir levels of Pillsbury Lake during fall and winter of 2007-2008
shows that filling was occurring during critical times for Chinook salmon spawning when
flow releases were needed for the fish (Figure 17).

Fall Chinook tuned to early spawning, which NMFES (2002) recognizes as in need of
protection, are forced to spawn in the deepest part of the river channel or thalweg, as
opposed to edges when flows of less than 100 cfs are released in November and early
December. This makes the nest or redd more vulnerable to scour on subsequent high flows
that often occur before the gestation period for eggs and larvae is complete and fry have
emerged. Incubation in the upper mainstem Eel River below Scott and Cape Horn Dams
would likely require 90 to 120 days before hatching, alevin gestation and emergence of fry,
due to low water temperatures water temperatures (6-8°C) (PG&E 2009). Therefore, the 200
cfs for optimum spawning habitat should be maintained through at least the end of
February. Also, salmon spawning areas would be very limited at flows such as the 35 cfs of
experienced in November and December 2007 and super-imposition of redds may occur.
This is where eggs laid prior are scoured from the gravel when later waves of fish spawn in
the same area.
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Figure 17. Pillsbury Reservoir levels for the period from November 1, 2007 to November 15, 2008.
The level increased during the time of migration and spawning of fall Chinook salmon indicating that
peak flows in tributaries went into storage. Data from CDEC and PG&E via the Internet.

Optimal passage and spawning flow for Chinook salmon of 175 or 200 cfs are more in the
range of norm that should be released based on Middle Fork flow scaling and would allow
Chinook to select habitats more in the margin of the stream and reduce risk of scour and
likelihood of redd super imposition.

PG&E (2008) provided a chart of pulse flows at Cape Horn Dam with Chinook salmon
returns (Figure 18) and it shows that attracting flows of 200 cfs caused a major migration
upstream to Cape Horn Dam. Lower and upper optimal Chinook salmon spawning flows
determined by VIN (1982) are overlaid on the chart and show that 175 cfs was only reached
a few times until Pillsbury Reservoir was filled. Analysis of the 2008-2009 fall and early
winter period shows even less favorable conditions for fall Chinook salmon as a result of
non-normative flow releases at Cape Horn Dam (Figure 19). Flows in the Middle Fork Eel
River (Figure 20) provide a comparison to a natural hydrograph from similar watershed and
the difference with below PVP is clear. The slight increase in flow on October 16 to 48 cfs
was not significant in terms of its ability to stimulate salmon migration, but the storm of
November 4 had the potential to do so. Instead the flow from upper tributaries was
captured in Pillsbury Reservoir (Figure 21).

PG&E (2008) published a chart of the rate of Pillsbury Reservoir filling contrasted to the
NMES (2002) BO model curve and there is a distinct departure from the curve at a time
critical to Chinook salmon spawning and egg and alevin development (Figure 22). This
difference is highlighted in orange and shows non-compliance with the intent of the RPA.
If PG&E had opted to defer storage as suggested by language of the RPA, optimal flows for
all reaches could have been attained, greatly increasing Chinook salmon production. Earlier
flow releases would provide additional storage space in Pillsbury Reservoir possibly allowing
diminished later peaks that otherwise cause red scour.
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Figure 18. Flows at Cape Horn Dam with fall Chinook salmon returns to the Van Arsdale Fisheries
Station from PG&E (2008). Note that VTN (1982) lower optimal (175 cfs) and upper optimal (300
cfs) are infrequently attained during peak migration and spawning season.

Figure 19. Flow at Cape Horn Dam for the period from October 15, 2008 to the end of January 2009
with flow peaks and levels labeled with bold indicating particularly damaging to fall Chinook
migration and spawning. Data from CDEC and PG&E via the Internet.
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The same problems with releases were manifest in fall and early winter 2008. Flows were
ramped down to 28 cfs prior to being raised to 130 cfs on December 2, 2008. The pulse flow
of early November would have triggered upstream movement of Chinook salmon

and spawning in the several days of increased flow during that period. The subsequent
decrease to 28 cfs would decrease the wetted width and very adversely affect any existing
redds in stream margins. This action of de-watering a section of the streambed critical for
salmon spawning success might also result in stranding of adult Chinook salmon that would
be trying to spawn. Similarly, the drop in flow in February 2009 to 120 cfs had a potential to
de-water redds. All flow peaks once again show major reductions in mainstem Eel River
flows and differences in the shape of the hydrograph when compared with Middle Fork Eel
River (Figure 20). The increases Pillsbury Reservoir levels (Figure 21) show how much
water is stored during peak runoff times that is not being released for salmon.

The flow releases in 2009 at Cape Horn Dam are provisional data, but results with peak and
baseflow levels labeled (Figure 22) show meager releases. Releases at Cape Horn Dam are
less than 10 cfs for many days, which causes major thermal problems downstream. Once
again flows during Chinook salmon migration and spawning periods were run well below
VTN (1982) guidelines recognized as necessary for passage and spawning. However, this
does not violate NMFES (2002) RPA flows because they don’t apply until December 1. No
data for reservoir inflow or Middle Fork Eel were available for the Chinook salmon run
timing in fall 2009, but there was a large run in the lower Eel River as a result of ocean
closures and the lack of flows did not help maximize survival and spawning success. All
three years examined show that flows under NMFES RPA are not working to maximize
production of fall Chinook salmon and have been incompatible with recovery.

Cape Horn Spring Flows 2007-2009 and Chinook and Steelhead Juvenile Survival

Once again, availability of flow release data for Cape Horn Dam is limited to the period
from March 2007 to November 2009 and so only that period can be examined to determine
whether spring flows under the NMFS RPA are benefiting juvenile Chinook salmon and
steelhead and fostering their recovery. To understand spring flow patterns in a watershed
like the upper Eel that has high elevation and significant snowfall, comparison with flows in
the adjacent Middle Fork Eel River watershed is instructive. USGS flow data for the 1995
water year was chosen because it clearly shows snow melt peaks that are expected in
watersheds like the Middle Fork and Upper Eel River that have significant area over 5,000
feet in elevation (Figure 23). These show up as peak flow events in April, May and June after
rainfall events have subsided. These wide fluctuations in flow are followed by long
descending hydrographs that often take over a month to reach baseflows (June 28, 200 cfs),
a pattern with which Chinook salmon and steelhead co-evolved. Water from snowmelt
would also have major benefit for salmonids because of its cooling influence. When
examining flow releases in the Eel River at Cape Horn Dam from 2007-2009, however, very
few similarities are evident.
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Figure 20. Flows of the Middle Fork Eel River for the period from October 15, 2008 to the end of
April 28, 2009 with flow peaks labeled. Data from U.S. Geologic Survey via the Internet.

Figure 21. Pillsbury Reservoir levels for the period from September 26, 2008 to September 25, 20009.
The level increased during the time of migration and spawning of fall Chinook salmon indicating that
peak flows in tributaries went into storage. Data from CDEC and PG&E via the Internet.
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Figure 22. Pillsbury Reservoir storage in 2008-09 with departure from RPA curve (orange) during
the most important time for Chinook salmon spawning and egg incubation. From PG&E (2008).

Aug 13 -Oct 2
<10 cfs

Figure 23. Eel River flows at Cape Horn Dam are far less than the 230 cfs needed for passage and

minimum of 175 cfs needed for optimal spawning (VTN 1982). NMFS 100cfs guideline not required

until December 1. Data from CDEC and PG&E via the Internet.
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Eel River flow releases at Cape Horn Dam in spring of 2007 (Figure 25) can be contrasted
with Middle Fork Eel River flows in the same year (Figure 26). The Middle Fork peak flow
of 2130 cfs on April 22 and descending hydrograph of more than a week reflect
characteristics of releases from melting snow fields. This is completely unlike the sharp spike
in flow of 328 and fall to less than 200 cfs in less than 72 hours at Cape Horn Dam. Using
the 38% scaling to reflect watershed size, the flow at Cape Horn Dam should have been
nearer 814 cfs with releases only representing 17% of those of the Middle Fork due to
reservoir storage. The extremely sharp rise is also not normal (non-normative) and may
strand juveniles and trigger inappropriate behaviors with associated low survival of juvenile
salmonids (VIN 1982). An upper Eel flow peak at Cape Horn Dam coupling with Middle
Fork flows would help adult summer steelhead upstream passage and trigger migration of
Chinook and steelhead juveniles at a time when Sacramento pikeminnow predation would
be low.

The spring flow releases in 2008 from Cape Horn Dam (Figure 27) show an even greater
departure from the Middle Fork Eel River flow patterns (Figure 28). The constant release of
200 cfs from April 1 to June 1 may have kept steelhead redds submerged but its lack of
fluctuation makes it completely ineffective in triggering downstream migration of salmonid
juveniles. VIN (1982) noted that flow fluctuation and varying the temperature by changing
the depth of release from Scott Dam could be used as an effective tool to trigger
downstream migration, but the 2008 patterns are the opposite of their recommendations and
also not in concert with what is known about maximizing juvenile salmonid survival.

Figure 24. Middle Fork Eel River flows for the 1995 water year show several apparent snowmelt
peak flows in late April and late May that are highlighted. Data from USGS.
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No May 3
Peak Flow

/

Figure 25. Mainstem Eel River flows from March through October 2007 at Cape Horn Dam show
considerable departure from normal spring flow patterns in that the early May peak flow in the
Middle Fork Eel is not evident. Also, summer base flows are less than those recommended for
temperature control between Tomki and Outlet Creeks (VTN 1982).

May 15
468 cfs

May 30
163 cfs

Figure 26. Middle Fork Eel River flows March 1 to June 2007 show several apparent snow melt peak

flows (April 22 and May 3) that are highlighted. Data from USGS.
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Figure 27. Mainstem Eel River flows from February 10 through October 2008 at Cape Horn Dam
show considerable departure from normal spring flow patterns in that flow releases were a constant
flow of 200 cfs from April 1 to June 1. Also, summer base flows are less than those recommended for
temperature control between Tomki and Outlet Creeks (VTN 1982). Data from CDEC and PG&E

via the Internet.

Figure 28. Middle Fork Eel River flows February 1 to August 2008 show several apparent snow melt
peak flows (April 14 to late May) that are highlighted. Data from USGS.
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There was a major release to the Eel River below Cape Horn Dam in 2009 reflecting a
snow-melt peak (Figure 29), but again the ramping down was much more rapid in
comparison with the Middle Fork Eel River for the same period (Figure 29). The
mainstem Eel at Cape Horn Dam was reduced from 2,448 cfs on May 5 to 248 cfs a week
later on May 13, but the descent of the Middle Fork Eel hydrograph took a month. Also
notable for the period is the lack of a flow peak similar to the Middle Fork (4,660 cfs) on
March 17 when only 319 cfs was released at Cape Horn Dam. Baseflows below 10 cfs
from August to October were noted above in discussion of fall flows. None of the
summer release patterns were anywhere near the VTN (1982) maximum flow for
steelhead habitat between Scott and Cape Horn Dams (68-265 cfs) or for thermal benefits
in the reach between Tomki and Outlet Creeks (76-166 cfs). Low spring and summer
flows are contributing to continued low survival of both upper Eel River fall Chinook and
winter steelhead when both are at already low and perilous population levels despite the
RPA.

Pikeminnow Control

Moyle et al. (2008) give the following summary of the problems caused by the
introduction of the predatory Sacramento pikeminnow into the Eel River for Chinook
salmon:

“In the Eel River, Sacramento pikeminnow were introduced illegally in 1979 and
they quickly spread throughout much of the watershed (Brown and Moyle 1997).
They are now one of the most abundant fish in the river and it is highly likely that
they are suppressing Chinook salmon populations through predation on
emigrating juveniles. This effect on Chinook juveniles is likely compounded by
stress associated with other factors discussed above (i.e. water temperatures).”

Brown and Moyle (1991, 1991a, 1997) also noted that the pikeminnow predated on
juvenile steelhead and caused a shift in habitat preference from pools to riffles when
pools were inhabited by the pikeminnow, which is a particular problem for steelhead in
the reach between Scott Dam and Van Arsdale reservoir.

A memo from CDFG Inland Fisheries Supervisor L.B. Boydstun (1991) to Emile Ekman
of the Mendocino National Forest documented the population explosion of Sacramento
pikeminnow in Pillsbury Reservoir a little over a decade after their introduction. His
account from April 1991 refers to the pikeminnow as squawfish, which was their
formerly accepted common name:

“We did, however, catch lots of squawfish (20?) up to 7 pounds....They were
particularly abundant up the Rice Fork arm, where | took about five casts and
hooked a similar number of squawfish.”

Clancy (1993) reported on dive counts conducted in 140 miles of the lower Eel River and

Van Duzen River that documented the presence of 180,000 Sacramento pikeminnow and
extensive river reaches where they were the predominant species. Pikeminnow flourish in
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March 17
No Peak

Figure 29. Mainstem Eel River flows from January 1 through July 2009 at Cape Horn Dam with
peaks highlighted. Again there is considerable departure from normal spring flow patterns with
sharp drops after peaks. Data from CDEC and PG&E via the Internet.

Figure 30. Middle Fork Eel River flows February 1 to September 2009 shows one major apparent
snow melt peak on May 5 and earlier rain or rain-on-snow peaks that are highlighted. Data from
USGS.



reservoirs (Moyle 2002, NWPPC 2004) and Pillsbury Reservoir is a constant source
population that confounds suppression of pikeminnow through removal of individuals.

The effect of the PVP in elevating water temperatures provides another competitive
advantage to Sacramento pikeminnow over salmonids. The following is information on
temperature tolerance of Sacramento pikeminnow (SEC 2007):

“Pikeminnow are found in summer water temperatures of 18°C to 28°C (Brown
and Moyle 1993, Baltz et al. 1987, Dettman 1976) and often seek warmer
temperatures if other habitat features are appropriate (Baltz et al. 1987, Dettman
1976). Knight (1985) determined Sacramento pikeminnow had a preference for
average water temperatures ranging from 13.2°C to 27.8°C at acclimation
temperatures of 10°C and 30°C, respectively (Dettman 1976). The final preferred
temperature for pikeminnow was 26.0°C. The CTM for pikeminnow increased
with acclimation temperature, beginning at 28.3°C for an acclimation temperature
of 10 and peaking at 38.0°C at an acclimation temperature of 30°C. Temperatures
above 38°C are lethal (Knight 1985).

This summary indicates that the pikeminnow optimal temperature of 26° C is over that
recognized as lethal for all Pacific salmon species (Bartholow 1999, Sullivan et al. 2000),
which is 25° C.

Although pikeminnow suppression is a stated objective of the NMFS (2002) BO, there
has been no success of measures stipulated as part of the RPA. Review of Pikeminnow
Adaptive Management and Suppression Operations Plans (PG&E 2005, 2006, 2007,
2008) indicate that activities have been completely ineffective. In 2005 seven gill net
samples captured only 56 Sacramento pikeminnow. Table 1 shows 2006 gillnet capture
results as part of the Sacramento pikeminnow suppression efforts but only 62 of the target
species was captured and 13 juvenile steelhead mortalities occurred due to by-catch.
Gillnet capture for three stations below Trout Creek, above Bucknell Creek and above
Benmore Creek in 2006 are displayed as Figure 31 with a breakdown of fish species.

In a letter to PG&E (2007) in May 2007, NMFS requested that gillnet sampling be
discontinued. Consequently, suppression efforts went forward in the summer of 2007
using electrofishing, but incidental steelhead trout mortality still occurred (Figure 32).
Results were similar for 2008 electrofishing sampling and a summary of catch can be
reviewed as Figure 33.

Table 1. Catch totals for gillnet suppression in 2006 in the Eel River at four sites within
and below the PVP (PG&E 2007).

Species Number Captured
Sacramento pikeminnow 61
Sacramento sucker 46
Steelhead trout 13
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Gillnet Sampling Results from 2006 for Three Eel River Locations
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Figure 31. Gillnet samples in the Upper Eel in 2006 by species. While Sacramento pikeminnow were
predominant in the catch above Benmore Creek and below Trout Creek, California roach and
suckers were more numerous above Bucknell Creek. Data from PG&E 2008.

Electrofishing Results from 2007 for Three Eel River Locations
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Figure 32. Electrofishing samples in 2007 at three Eel River monitoring sites yielded similar results
to gill netting in 2006 except that Sacramento pikeminnow were most numerous at all locations.
(@Benmore = above Benmore Cr., @Bucknell = above Bucknell Cr. and Bel_Trout = below Trout
Cr.). Data from PG&E 2008.
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Figure 33. Electrofishing samples in 2008 at three Eel River monitoring sites had a similar
community as in previous sampling years. (@Benmore = above Benmore Cr., @Bucknell = above
Bucknell Cr. and Bel_Trout = below Trout Cr.). Data from PG&E 2008.

Suppression efforts in the reach between Scott and Cape Horn Dams, which was formerly
a steelhead juvenile refugia (Moyle and Brown 1997), are not feasible. Rapid flows and a
confined channel proved so challenging that the electrofishing boat almost capsized in
that reach (PG&E 2006). The sampling indicates that there is a diverse age structure of
Sacramento pikeminnow and suckers and that steelhead trout make up part of the fish
community, along with the warm water adapted California roach that was also introduced
to the Eel River. As discussed above, flows have not approached or attained the 68-265
cfs that VTN (1982) calculated would expand steelhead habitat maximally, moderate
temperatures and provide competitive advantages for both Chinook and steelhead
juveniles in helping them avoid pikeminnow predation.

Discussions of temperature follow, and flows have not been sufficient to moderate water
temperatures to the benefit of juvenile salmonids. Although the RPA claims that flows
could benefit salmonids in some water years, recent water year classification has left
spring and summer baseflows at extremely low levels. In 2009 CDEC flow data indicated
flows dropped as low as 7 cfs for several days in August 2009, which would set up ideal
conditions for pikeminnow. This is despite the following in the NMFS (2002) BO:

“Sacramento pikeminnow have enjoyed a competitive advantage over Eel River
salmonids since their introduction as a result of Project operations. Low flows
below the Project in recent years have limited salmonids, and at the same time
have provided ideal conditions for the Sacramento pikeminnow. It is NMFS
biological opinion that improved flows, particularly in summer months, in
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conjunction with a pikeminnow suppression program, are absolutely necessary to
decrease the decline of Eel River salmonids.”

“Flows that mimic unimpaired flows, especially spring and summer flows may
also aid in the suppression of Pikeminnow by providing less conducive habitat
conditions for pikeminnow especially in wet years.”

Summer base flows have continued to favor Sacramento pikeminnow and the spring
flows under the RPA at least since 2007 have not been operated to couple with natural
peaks. This clearly deviates from any reasonable or cogent program to limit this invasive,
non-native fish species that is a major threat to Chinook salmon and steelhead recovery.
There is no suppression strategy that will work and Sacramento pikeminnow are likely in
the Eel River to stay. The question needs to be shifted to how we can decrease the
pikeminnow’s competitive advantage over salmonids. In the short term, that is letting
more water out of Scott Dam and Cape Horn Dam when salmonid juveniles need it. In
the longer term, Pillsbury Reservoir must be removed.

Water Temperatures and Water Flows

While water temperature data and reports are required of PG&E (2005, 2006, 2007,
2008) under the RPA, older reports have illegible temperature graphics, printed tables of
flows and temperatures are difficult to use, raw data are not available, temperature data
for above the PVP is sparse and PG&E probes continually turn up missing in the upper
watershed. The datasets in legible charts provided for 2008 are a step in the right
direction, but temperature records are cutoff in terms of covering dates when flows are
high and temperature buffering benefits likely occurring (Figure 34). Flow levels in
summer are not those envisioned as benefiting salmonids and moderating temperatures
and instead summer base flows have ranged from 7-24 cfs. The relationship between
lower flows and higher water temperatures is well established (Bartholow 1999, NAS
2004) with less water volume moving at a slower speed more subject to warming. In the
upper Eel River this creates an advantage for pikeminnow (Figure 35).

Figure 35 clearly shows that flows in 2008 were insufficient to prevent the maximum
floating weekly average temperature (MWAT) of below Thomas Creek from rising to
25.7° C, which is above the lethal temperature of 25° C for juvenile steelhead (Sullivan
et al. 2000). This indicates ideal conditions for Sacramento pikeminnow that have a
thermal optimum of 26° C. Flow conditions in 2007 were slightly better at 24 cfs, but
temperature information in PG&E reports does not show significant improvement. No
temperature data are available for 2009, but flows of 10 cfs from August through October
likely created even more adverse conditions below Cape Horn Dam for salmonids and
even better ones for pikeminnow. Alteration of flow and temperature at Cape Horn Dam
propagate downstream and create adverse conditions for summer steelhead adult
migrations and juvenile immigration of wild Chinook and steelhead juveniles well
downstream earlier in the season than if the PVP was not in operation.
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Figure 34. Water temperature chart of mainstem Eel River below Cape Horn Dam from PG&E
(2008) with annotation showing missing records during periods of high flow and timing and level of
flow releases.

Figure 35. PG&E (2008) minimum, average and maximum water temperature chart from a riffle
below Thomas Creek shows optimal conditions for Sacramento pikeminnow and lethal ones for
salmonids.
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Friedrichsen (2003) provided comprehensive electronic water temperature data for the
Eel River basin and the summary of results for the upper Eel River basin is displayed as
Figure 36. The maximum floating weekly average water temperatures (MWATS) from
1999-2003 show a pervasive pattern where conditions are lethal to salmonids and optimal
for pikeminnow at sites below Cape Horn Dam, such as above Outlet Creek and at
Emandal. Sites above Pillsbury Reservoir have more moderate temperatures where night
time lows likely allow salmonid survival (U.S. EPA 2003). The paucity of data from
PG&E (2008) for sites upstream of the PVP likely overlook a great deal of temperature
suitable habitat for salmon and steelhead, if passage were open. The U.S. EPA (2003)
points out the importance of access to refugia when mainstem river temperature
conditions are elevated.

Tributaries like Tomki Creek were highly suitable for salmonids throughout the year
prior to the 1964 flood, but channel changes caused warming throughout the Eel River
basin (Kubicek 1977). Many additional factors now also contributed to temperature
pollution, including flow depletion in tributaries (U.S. EPA 2004). For example, lower
Tomki Creek from 1999 to 2003 ranged from 19.3° C to 25.2° C (Friedrichsen 2003)
with the majority of years favoring pikeminnow over salmonids (Harvey and Nakamoto
1999, Harvey et al. 2002). This deterioration of tributary habitat leaves little suitable
rearing habitat in the region and makes it necessary to allow access to thermal refugia in
the upper Eel River, if Pacific salmon species are to survive into the future.

A map taken from Friedrichsen (2003) of MWATS (Figure 37) shows mainstem
temperatures below the PVP to be lethal for salmonids in most years (23.2° -28° C),
while sites like Bloody Rock above are within the range of suitable for steelhead
juveniles (MWAT range of 18.9°to 21.3° C). The PG&E (2008) probe data (Figure 38)
indicate a somewhat higher MWAT of 22.4 C, but the night time minimum temperatures
fall below 20° C and provide a period of recovery from thermal stress for juvenile
steelhead. These areas would be optimal for attainment of two years of age for summer
steelhead juveniles that would colonize this area after PVP removal. Moyle et al. (2008)
point out that summer steelhead need to rear for two years before ocean entry and two
year old downstream migrants would have a high likelihood of avoiding pikeminnow
predation.

Geology of the upper Eel watershed includes volcanic terrain in the high country along its

eastern rim (Figure 39) that likely manifests in cold groundwater storage in the upper
watershed not described by PG&E data.
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Figure 36. Humboldt County RCD (Friedrichsen 2003) maximum floating weekly average water
temperature (MWAT) scatter plot for 1999-2003 shows below project sites lethal for salmonids (red),
Tomki Creek supportive in only some years (pink) and locations above PVP as suitable or optimal

for salmonids (blue).

Figure 37. Upper Eel River map of MWATS from Friedrichsen (2003) show ranges suitable for
salmonids at several locations above Pillsbury Reservoir.
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Salmonid Stress

Figure 38. The Upper Eel at Bloody Rock minimum, average and maximum water temperatures
show an MWAT of 22.4 ° C, but the night time minimum temperatures fall below 20 ° C and provide
a period of recovery from thermal stress for juvenile steelhead at this location above Pillsbury
Reservoir. Data from PG&E (2008)

Figure 39. Lithology map from the Upper Eel River TMDL (U.S. EPA 2004) shows volcanic terrain
(red circle) on the eastern watershed boundary that likely gives rise to high groundwater storage and
spring areas down-slope in tributaries above the PVP.
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Higher flow releases from Cape Horn Dam might create more pressure in subsurface gravels
through downwelling that also forces cold water back to the surface downstream (ODEQ
2008). U.S. EPA (2003) notes that such connections can create critical refugia for salmonids.
VTN (1982) noted potential for such hyporheic zone connection, but flows have been
insufficient in recent years to trigger such effects. Furthermore, it would be impossible to
determine any such relationship on the limited data available. If summer flow levels were
maintained at the 76 to 166 cfs recognized by VIN (1982), surface water temperatures
would drop due to effects described above, increased volume and decreased transit time and
steelhead could successfully rear between Tomki and Outlet Creeks in the mainstem. These
flows would also delay onset of lethal mainstem temperatures below the Middle Fork
benefiting summer steelhead adults and juvenile downstream migrants.

Low summer flows are allowed under the RPA based on agreement with PG&E about water
year classification. These discussions reflect only the needs of salmonids and do not delve
into the specifics of the flaws in formulas and questions related to water years, which could
be better answered by a hydrologist.

One additional note is warranted regarding the blending of surface and deeper water at Scott
Dam. PG&E (2008) shows that blending of surface and deeper waters took place in March,
likely to warm stream flow, but not later in spring. VIN (1982) noted that using reservoir
surface waters in April and May to cause warming pulses triggered earlier salmonid juvenile
downstream migration and this option is open to PG&E and NMFES but is not specified in
the RPA.

In sum, the low flows required by the RPA, especially in the summer, often produce
temperatures lethal to listed fish species in the Eel River and beneficial to predatory
pikeminnow, resulting in a compounding adverse effect on salmonids. Based on available
science, increasing flows in the Eel River to 68-265 cfs in the summer will produce
corresponding temperature benefits for salmonids that will likely support survival of the
species. Bradbury et al (1995) point out that Pacific salmon cannot be recovered without
having access to habitat similar to that with which they co-evolved; therefore, to ensure
longer term salmonid recovery, access to refugia above the PVP must be provided

Immediate Action to Increase Flows and Remove PVP Due to Current
Eel River Cumulative Watershed Effects and Potential Salmonid Loss

The Eel River has experienced an aquatic habitat collapse with regard to its ability to
produce Pacific salmon (Higgins et al. 1992, Brown and Moyle 1997, Moyle et al. 2008)
during the time that the PVP has been in place. The press disturbance (Reeves et al. 1995)
related to widespread logging on private land (Higgins 2007, 2009), urbanization
(Friedrichsen 1998) and rural residential development has caused a massive decline in all
Pacific salmon species. Mainstem environments in the South Fork and Van Duzen are so
aggraded and flow depleted that they are optimal temperatures for Sacramento pikeminnow
(Figure 40). Warm Eel River tributaries were found by Harvey et al. (2002) to produce
numerous juvenile pikeminnow, while cool streams instead produced steelhead juveniles.
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Friedrichsen (1998) noted that there was a general lack of recovery of suitable water
temperatures for salmonids in the Eel River when comparing data with the findings of
Kubicek (1977) collected in the year 1972.

Figure 40. Underwater view of juvenile Sacramento pikeminnow in a back water pool below Dora
Creek on the South Fork Eel River. Photo by Pat Higgins, June 1994.

The Eel River estuary lies in the fog belt and once provided vast habitat area for juvenile
salmonid rearing, but it has been diminished due to sedimentation and warming (Puckett
1977, Higgins 1991).

When Scott Dam blocked upper Eel River migrations, it is likely that fish spawned in high
concentrations downstream in the mainstem and strayed into Tomki Creek in very large
numbers. This is confirmed by historic accounts from Michael Morford (1982) and Robert
Keiffer (1983) who interviewed Mendocino life-long residents Herman Sagehorn and
Donald and Roland Graf, respectively. The following descriptions are of those accounts and
are excerpted from Higgins (2003), a report that evaluated habitat restoration efforts on
String Creek, a tributary of Tomki Creek.

“Herman Sagehorn (Morford 1982) described Tomki Creek as ideal salmonid
habitat, with abundant deep pools, good spawning gravel, low fine sediment and
tree-lined banks. Several Chinook runs were described with an early run of highly
colored fish, described by the locals as ‘black salmon’. A run of brighter fish came
with high flows in December, when coho salmon also ran. Steelhead runs began in
January and fish of up to 25 pounds were occasionally caught in Tomki and String
creeks.

The degree to which these fish used tributaries, such as String Creek, varied
depending on flows. Chinook for example might use riffles in the main Eel River
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near Hearst, if low flow conditions persisted, but might also use Tomki and
tributaries like String Creek if high flows prevailed. Holes in Tomki Creck were up to
fifteen feet deep and salmonid juveniles (“trout”) thrived in them even when
summer low flows caused loss of connection between pools because of connections
to cold groundwater. Pools below the convergence of String Creek in Tomki Creek
were ten to twelve feet deep. String Creek was perennial and had adult winter
steelhead sometimes holding through summer in pools (Keiffer 1983). Conservative
estimates of the old-timers were that there were at least 200 spawning pairs of
Chinook per mile. One hole on the main Eel at Hearst was measured by the Graf
brothers and found to be greater than 70 feet deep (Keiffer 1983).”

In 2002, Higgins (2003) conducted a habitat survey in spring and fall of String Creek for the
Mendocino County Resource Conservation District (RCD) to determine whether a
bioengineering restoration project was effective in restoring fish habitat. Although the use of
living plant materials like willow in combination with large rock had caused the scour of 6
feet deep holes and narrowed the stream course, there was no surface flow in String Creek in
late summer. Higgins (2003) provided the following discussion:

“String Creek is completely dewatered in summer, although it was noted to have
perennial surface flows prior to the 1964 flood. Streams that have an over-burden of
gravel often regain surface flows when the stream down cuts to its original bed.
There are two potential hypotheses as to why String Creek still runs dry after it has
reached its original grade: 1) a profound change in hydrology due to cumulative
effects of past land use, and 2) increased diversion related to increased rural sub-
divisions in the headwaters. Altered hydrology could cause an increase in peak flows
but reduction in base flows.”

Regardless of the causal mechanism, flows in String Creek are greatly decreased from
historic and the ripple impacts of such decreased flows are reflected in Tomki Creek
downstream. The high water temperature in Tomki Creek noted above is in part as a result
of this reduced flow as well as changes in width to depth ratio caused by sediment from
logging. In short, Tomki Creek served as a refugia for upper Eel River Chinook salmon,
coho salmon and steelhead prior to 1964 and productivity has been so diminished that coho
went extinct and fall Chinook are down in the dozens. This change in habitat argues strongly
for the removal of Pillsbury Dam because some of the best habitat for salmon in steelhead
in the entire Eel River watershed lies above the PVP.

This long term change in temperature regime is doubly damaging because of the
introduction and spread of the predacious and warm adapted Sacramento pikeminnow. The
latter species is now likely permanently established in the Eel River basin and the continual
infestation from Pillsbury Reservoir must be curtailed if a new equilibrium is to be
established between salmonids and the pikeminnow.

Climatic Cycles and Climate Change

Collison et al. (2003) point out that northern California Pacific salmon respond to climatic
and oceanic variations known as the Pacific decadal oscillation (PDO) cycle (Hare, 1998,
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Hare et al., 1999). Positive ocean cycles coincide with wet on-land conditions in
northwestern California for a period of about 25 years, then alternate with ocean conditions
prone to warm El Nino events and periods of lesser rainfall. Positive PDO conditions
prevailed from 1950-1975 and negative ocean and dry on-land conditions extended from
1975-1995 (Collison et al. 2003). We are currently in a productive ocean and wet climatic
phase that provides an opportunity to recovery coho and Chinook salmon and steelhead.
However, if freshwater habitat is not recovered by the time the next switch in the PDO
occurs sometime between 2015-2025, then additional Pacific salmon stocks will likely go
extinction.

NMES (2002) and PG&E (2008) do not seem aware of emerging science on climate change
that have bearing the sustainability of Pacific salmon populations. Snowy Mountain at the
upper Eel River headwaters is the southern extent of the Klamath Mountain Geologic
Province and Van Kirk and Naman (2008) studied snow fall patterns in this range about 150
miles north. They concluded that the snow level had risen approximately 1,000 feet over the
last 50 years as a result of climate change resulting in diminished snow pack and likelihood
of diminished cold water flows for salmonids. NMFES (2002) BO is designed around water
and flow years that may be becoming less frequent as a result of climate change. This results
in much less flow than expected over the remaining years of the license and higher likelihood
of extinct.

Hatchery Supplementation and Chinook and Steelhead Recovery

The RPA does not deal directly with hatchery supplementation yet (PG&E 2005, 2007,
2008) reports give indications that both Chinook salmon and steelhead have continued to be
cultured despite misgivings regarding genetic effects in other NMFS (Good et al. 2005)
reports. If the broodstock of contributing parents is low (<50 adults), salmon or steelhead
may suffer from inbreeding that can cause extremely poorly adapted fish (Simon 1988) that
experience high incidence of rare diseases and other defects. A common problem from
inbreeding of hatchery fish is “inbreeding depression” in which fertility of hatchery
broodstock may drop dramatically (Simon et al. 1986). Inbreeding is extremely undesirable,
because even if fish are of local origin, they may become unfit to survive in the wild. If
inbred fish spawn with wild fish, they can also decrease the success of natural reproduction.

Although Chinook salmon hatchery culture at VAFS may have ceased, steelhead hatchery
fish returns continued through 2007. Given the potential for genetic consequences of
hatchery practices, it is surprising that NMFES has not required or conducted genetic testing
to see if previous practices have compromised stocks. The sporadic and unreported use of
hatchery supplementation can mask habitat decline and poor wild fish productivity. Artificial
culture at VAFES should not be conducted unless the facility is operated as a conservation
hatchery with appropriate budget and brood handling measures (Riggs 1990, Kier Associates
1991, 1999).

Adaptive Management: No Change in Action Despite Negative Results

The RPA invokes adaptive management (Walters 1997, Walters and Hilborn 1978, Walters
and Holling 1990) with regard to the Sacramento pikeminnow suppression and the rebound
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of Chinook and steelhead, but there is no indication that appropriate action implied by use
of the term is contemplated or forthcoming. The National Research Council (2004), in
recommending that adaptive management be used to recover the endangered fishes of the
Klamath basin, described it as follows:

“Adaptive management is a formal, systematic, and rigorous program of learning
from the outcomes of management actions, accommodating change, and improving
management (Holling 1978). Its primary purpose is to establish a continuous,
iterative process for increasing the probability that a plan for environmental
restoration will be successful. In practice, adaptive management uses conceptual and
numerical models and the scientific method to develop and test management
options.”

Walters (1997) points out that a common failure in the application of adaptive management
is that change is insufficient to discern changes in conditions associated with the project
from those that reflect natural variability. As noted above, flows have been so low that no
temperature benefits or suppressing effects on pikeminnow were discernable from 2007-
2009. It seems that NMFS may be using the term adaptive management to imply flexibility in
action, but is actually using it to defer management decisions. NRC (2004) characterized
such an approach as follows:

“In the deferred-action approach, management methods are not changed until
ecosystems are fully understood (Walters and Hilborn 1978, Walters and Holling
1990). This approach is cautious but has two notable drawbacks: deferral of
management changes may magnify losses, and knowledge acquired by deferred
action may reveal little about the response of ecosystems to changes in management.
Stakeholder groups or agencies that are opposed to changes in management often
are strong proponents of deferred action.”

Given the strong evidence that Chinook salmon and steelhead are not rebounding, that
flows under the RPA are not improving and that habitat has collapsed in Tomki Creek,
alternative courses for perpetuating salmon and steelhead of the upper Eel River need to be
explored. At present the delay offers PG& E continuing opportunities for revenue, but the
natural capital of upper Eel Pacific salmon populations is neatly exhausted and may be
irretrievably and irreversibly lost in the near future due to lack of prompt action.

A requirement of successful application of adaptive management is also complete sharing of
data, including raw data. NMFS (2002) requested that PG&E post a website for sharing PVP
information with agencies, tribes and the public and yet only a minimal amount of flow data
(3 years) and no temperature or fish data are posted. As noted above, data are shared in
paper not electronic and datasets that are shared in electronic are not easily useable because
of formatting (spreadsheets versus large databases). Flow data related to Pillsbury Reservoir
inflows and temperatures above the PVP are critical data gaps that PG&E seems to have no
desire to fill.

Data reported by PG&E (2008) on flows have major discrepancies versus those reported on
the CDEC website (Table 2) and it calls data reliability into question.
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Table 2. Start dates and end dates, duration (Days) and maximum flows (PGE Max) are from PG&E

(2008) and these dates and values are contrasted with CDEC gage data for Cape Horn Dam

downloaded from the Internet.

Start Date End Date

10/19/2007 10/21/2007
12/2/2007 12/5/2007
12/18/2007 12/19/2007
12/20/2007 12/22/2007
1/4/2008 1/7/2008
1/13/2008 1/16/2008
1/26/2008 1/27/2008
1/28/2008 1/30/2008
2/3/2008 2/5/2008
2/24/2008 3/2/2008

This photo shows the East Fork Russian River above Lake Mendocino with swimmers and sun
bathers enjoying flows that are actually a result of Eel River diversion. Picture taken by Patrick

Higgins. July 13, 2003.

Real Peak

10/19/2007
12/7/2007
12/18/2007
12/20/2007
1/4/2008
1/13/2008
1/26/2008
1/28/2008
2/3/2008
2/25/2007

~N NN = LN LN

PGE Max

164
592
526
1011
3732
3439
5380
5970
10380
6483

CDEC_Max

75
243
320
614

1780
1046
2433
2532
4704
4532

44



This photo shows the mainstem Eel River being joined by Outlet Creek at left. Picture by Patrick
Higgins, October 1996.
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GUALALA RIVER FLOWS



Patrick Higgins
Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428
phiggins@humboldtl.com
December 12, 2003

Allen Robertson, Deputy Chief

California Department of Forestry and Fire Protection
P.O. Box 944246

Sacramento, CA 94244-2460

Re: Negative Declaration for Sugarloaf Farming Corporation dba Peter Michael Winery, Timberland
Conversion No. 524; THP 1-01-223 SON

Dear Mr. Robertson,

I am writing in regards to Timberland Conversion Application 524 and Timber Harvest Plan (THP) 1-
01-223 SON in the upper South Fork Gualala River basin at the request of, and on retainer to local
citizens, who are concerned about the deterioration of the Gualala River watershed. These comments
bear substantial similarity to those which I filed on May 20, 2003 with your office on Timberland
Conversion Application 02-506 and Timber Harvest Plan (THP) 1—01-171 SON, which was nearer
Annapolis on Patchet Creek, a tributary to the Wheatfield Fork Gualala (Higgins, 2003). Please review
my last correspondence for my qualifications to comment in this regard.

These plans have the same patent flaws as the Annapolis proposal and issuance of a Negative
Declaration with regard to environmental effects is again unjustified. As stated in my last comments,
there is potential for irreversible and irretrievable loss of cold water habitat in the Gualala basin,
including in this case the South Fork Gualala River. The analysis of impacts is fundamentally flawed
because it does not focus on the scale of the South Fork Gualala and the Gualala watershed as a whole,
which the North Coast Watershed Assessment Program (CRA, 2002) identified has having major
cumulative effects problems. The South Fork was until recently one of the more productive Gualala
basin salmonid habitats, but has deteriorated in recent years until it is a very impaired aquatic
ecosystem even losing surface flows according to the California Department of Forestry’s (CDF) own
reports. A project with such acknowledged risk to fish, water quality and wildlife (NCRWQCB, 2002,
CDFG, 2002) should necessitate a full Environmental Impact Statement under the California
Environmental Quality Act.

Fisheries

The environmental review documents submitted by the consultants for this project ignore the regional
and in-basin status of coho salmon (Oncorhynchus kisutch) and steelhead trout (Oncorhynchus
mykiss). National Marine Fisheries Service (NMFS, 2001), the California Department of Fish and
Game (CDFG, 2002) and Brown et al. (1994) have found that coho salmon are at risk of extinction
throughout Mendocino and Sonoma County. Coho salmon were known to occur in the South Fork
Gualala, according to the California Department of Fish and Game (Cox, 1994; Park and Poole, 1964),
yet there are no data or information in the plan as to whether they still persist in this sub-basin. CDFG
(CARA, 2002) surveyed over 100 miles of stream in the Gualala basin and collected fish samples
using electroshocking and found no coho salmon anywhere. CDFG (2002) noted that coho salmon
were "extirpated or nearly extirpated” in the Gualala. Conditions on the South Fork are already adverse
1




for this species (see Sediment, Temperature) and further impacts related will diminish chances for
recovery. The fact that coho salmon are on the verge of extinction should make any additional
contributions of sediment from this project unacceptable.

Steelhead trout have also diminished substantially in distribution and abundance in the Gualala River
watershed, with tributaries like the lower South Fork Gualala now supporting predominantly the
California Roach (Levenia parvipinnis) and stickleback (Gasterosteus aculeatus) instead of juvenile
steelhead in some seasons (Figure 1).

Lower SF Gualala River Fish Community Structure from EIP Associates October 1993
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Figure 1. This chart shows results of dive surveys of the Lower South Fork Gualala River below the
Wheatfield Fork in October 1993 by EIP Associates. The fish community was dominated by Gualala
roach and stickleback with steelhead of several age classes present, but sub-dominant. Data from
Gualala Aggregates gravel operation Environmental Impact Statement (EIS).

The fish community found by EIP Associates (1994) strongly suggests that the South Fork Gualala is
compromised by elevated water temperatures. The lower South Fork has continued to deteriorate since
that time and the South Fork at its convergence with the Wheatfield Fork now loses surface flows for
much of the summer (CDF, 2002); therefore, periodically has no ability to support fish life of any kind
(see Flow Issues).

The acute aggradation of the Gualala River mainstem reaches has shifted the ecology of the river
substantially. CDFG (CA RA, 2003) electrofishing samples from the 100 miles surveyed in 2001 did
not include the Sacramento sucker (Catostomus occidentalis). The absence of suckers in the Gualala
River in all recent surveys is likely indicative of a major decline in their population, if not their
wholesale disappearance. This fish is somewhat tolerant of sediment and very tolerant of warm

water. Consequently, the Gualala River is well outside its normal range of variability with regards to
its ability to support its native aquatic community. If corrective actions are not taken with regard to
sediment abatement and flow preservation, more of the Gualala River channel can be expected to go
dry causing further impacts to the already imperiled fish community. This project will exacerbate both
problems.
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No fish data on the reaches potentially impacted was supplied with the plans, which makes them
inadequate under CEQA.

Temperature

The lower mainstem and South Fork Gualala River have acutely stressful temperatures for salmonids
in most mainstem habitats (Figure 2). Suitable habitat for coho salmon with regard to temperature is
found only in small tributaries like Big (bpw) and Little (Ipw) Pepperwood Creek, the upper reach of
McKenzie Creek (mck) and two second order tributaries of the South Fork (gh250, gh277). Floating
weekly average water temperatures of less than 16.8° Celsius (C) are needed to support rearing coho
salmon juveniles, according to Welsh et al. (2001). They refer to the maximum annual floating weekly
average water temperature as MWAT. Mainstem stations on the South Fork (sf) and lower mainstem
Gualala are not only too warm for coho salmon but indicate that limits for steelhead are being reached.
The floating weekly average temperature masks transient peaks and an MWAT of over 22° C is likely
reaching day time highs of over 25° C, which is recognized as incipient lethal for Pacific salmon
species (Sullivan et al., 2000).

Maximum Floating Weekly Average Temperature (C) for Main/South Fork 1994-2001
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Figure 2. This chart shows the maximum floating weekly average water temperature (MWAT) for all
automated temperature probes placed in the lower mainstem and South Fork Gualala River sub-basins
from 1994 to 2001. Station location codes are pw = Big Pepperwood Creek, sf = South Fork Gualala
River, gua = mainstem Gualala, mck = McKenzie Creek, and gh = lower mainstem tribs. Data
provided by Gualala Redwoods, Inc. and the Gualala River Watershed Council.

Of particular interest in Figure 2 is mainstem Gualala River station (gua 217). This station shows a
continuing pattern of increasing water temperature between 1994 and 2001. These years also coincide
with very high rainfall following a prolonged drought (1986-1994). The pattern would be consistent
with major aggradation at this location with the change in the width to depth ratio of the stream here
driving increased heat exchange with the atmosphere (Poole and Berman, 2001). The South Fork itself
is sufficiently cool at its headwaters above the proposed project to support coho and steelhead trout

3



(Figure 3), but is too warm for coho and stressful for steelhead in the South Fork further downstream,
it’s tributary McKenzie Creek and in the lower mainstem Gualala River.

Floating Weekly Average Temperature in South Fork/Mainstem Gualala River 2000
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Figure 3. This chart shows the floating weekly average temperature at four sites on the South Fork, its
tributary MacKenzie Creek and the lower mainstem Gualala River taken in 2000. Data were provided
by the Gualala River Watershed Council.

The proposed project will likely exacerbate water temperature problems in two ways: 1) additional
sediment contributions that fill pools and increase the width to depth ratio (see Sediment), and 2)
reduced cool water base flows in summer because of how the project will block groundwater recharge
(see Flows).

Sediment

The Gualala River watershed is listed as impaired for sediment under section 303(d) of the Federal
Clean Water Act, which precipitated the Technical Support Document for the Gualala River
Watershed Water Quality Attainment Action Plan for Sediment (CWQCB, 2001). This study found that
human caused sediment delivery rates are approximately 200% above the natural background rates in
the SF Gualala basin (Figure 4), with 190 tons per square mile per year (tons/mi®/yr) the background
value. Documents associated with the plans note that Northwest Hydraulics Consultants established
two suspended sediment monitoring sites in streams within the project area in winter 2000 and
estimated that between February 24, 2000 and March 1, 2000, when a total of 5.82 inches of rain was
recorded nearby, 470 tons per square mile (tons/mi2) were unleashed. This indicates that sediment
measured by this one event produced greater sediment yield than expected for the entire year by the
Gualala TMDL (CWRCB, 2001).

The geologic setting of the South Fork Gualala River is problematic for the project because it is
located nearly on the San Andreas Fault. The bedrock underlying the THP area is marine sediment
consisting mostly of sandstone and mélange shale of the Franciscan Complex. Huffman and
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TMDL Sediment Source by Type for SFiMainstem Gualala River Sub-Basin
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Figure 4. The South Fork Gualala basin sources of sediment estimated by the CWRCB (2001). Road
sources had the highest sediment yield in combination. Estimated sediment yield is shown as tons of
sediment yielded per square mile per year.

Armstrong (1980) classified the area as “relatively unstable rock and soil units, on slopes grater than
15%, containing abundant landslides” and the proposed project crosses slopes steeper than this.
Additionally, several relatively recently active small-scale landslides were mapped in the THP area,
many related to poor site drainage and poor road and skid trail construction from past site entries
(CDMG, 2002).

Ground movement of up to twelve feet was measured in association with the 1906 earthquake in the
South Fork Gualala basin (Huffman, 1972). Nouakchott (1980) noted other effects of the event: “East
of Stewart’s Point the bridge over the South Fork Gualala River was damaged by slumping of the river
terrace on which its south end rests. On both sides of the sharp bend of the river east of the bridges are
extensive landslides, making a clean sweep down the mountainside.....The slopes east of the river
(near Casey’s Ranch) were similarly effected and fallen timber produced a tangle not unlike that of
extensive windfalls. In at least two places the (South Fork Gualala) river was temporarily dammed up
by slides from both slopes meeting in the stream-bed.” The pond associated with this project poses an
unacceptable risk of failure in the event of a large earthquake with likely catastrophic sediment yield to
the South Fork Gualala River.

Roads are the most significant contributor of sediment in the South Fork and basin-wide (CWQCB,
2001) and road densities in the Gualala River watershed over-all are high, including the lower
mainstem and South Fork sub-basins (Figure 5). Road densities in the Upper South Fork Gualala as of
2000 were 3.9 miles per square mile (mi/mi?) and exceed the threshold of 3 mi/mi? established by
NMFS (1996) for a properly functioning watershed condition. Cedarholm, et. al. (1981) found that
road densities greater than 1.5 mi/mi° yielded sediment levels that compromised the success of
salmonid spawning. The current conversion and THP proposes to increase the road density in the
Upper South Fork Gualala basin by connecting and reconstructing old roads, providing approximately
8,000 linear feet of new actively used road. The new road will increase sediment delivery by
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Road Densities in Miles/Square Mile for All SF Gualala River
Sub-Basins
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Figure 5. The Chart above shows the density of roads in miles per square mile for South Fork Gualala
Calwater Planning Watershed with references based on NMFS (1996) and Cedarholm, et. al. (1981).
Data from UC Davis ICE and North Coast Regional Water Quality Control Board.

channeling flow and bank cut, road fill, and surface erosion (RWQCB, 2002). The road density data
under-represent actual problems with compaction of soils. They do not include landings, temporary
roads and skid trails. The proposed alignment crosses steep and unstable slopes, active slides and 17
watercourses (Class Il and 111), many that flow through unstable areas (CDMG, 2002). These roads
will yield sediment regardless of mitigation and additional sediment contributions to the South Fork
Gualala and lower mainstem should not be allowed at this time because of major problems with
aggradation.

The most obvious manifestation of sediment over-supply, however, is the fact that South Fork Gualala
River is so aggraded that it loses surface flow for much of the summer at its mouth and in upstream
reaches. Figure 6 shows the highly aggraded South Fork at its convergence with the Wheatfield Fork
Gualala River in early April 2002. The photo shows a very narrow wetted channel and a wide and open
and gravel bar. CDF (2002) noted that the mainstem South Fork was underground in summer in
comments on a proposed riparian timber harvest (see Flow Issues).

The aggraded gravel beds of the mainstem Gualala and its larger tributaries have very small median
particle size (D50) distribution. Small D50 indicate recent contributions of sediment from upslope
areas (Dietrich et al., 1989) and samples from the lower mainstem and South Fork Gualala show many
sites with similarly small D50 (Figure 7). Knopp (1993) studied 60 north coast California watersheds
and found that watersheds with high timber harvest management had a D50 of less than 37 mm, but
that recovered or control watersheds had a D50 between 50-88 mm. Nawa et al. (1991) noted that
small average particle size distribution in salmonid spawning streams lead to bed load mobility and
very low spawning survival rates. The small D50 indicates very degraded spawning habitat conditions
for salmonids at most locations.



Figure 6. South Fork Gualala as it joins the Wheatfield Fork Gualala River with a very large sediment

plug visible at left. The stream lost surface flow here several months later. Photo by Pat Higgins, April
10, 2002.
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Figure 7. The median particle size distribution of the streambed on the lower SF Gualala River and Big
and Little Pepperwood Creek are displayed above with a reference line representative of control or
recovered watersheds (40 years rest) from Knopp (1993). Data provided by Gualala Redwoods Inc.



The condition of the South Fork Gualala near the project site is also not fully revealed in project
planning documents. Figure 8 shows the South Fork Gualala River at Niestrath Road from a picture
taken by NCRWQCB staff. Note the fine sediment on the terraces which indicate that soil loss is
already occurring in other upland areas of the South Fork Gualala. Sediment in this size class is highly
mobile and would be flushed downstream and replaced by gravels if there was not a high supply from
current sources.

Figure 8. The South Fork Gualala River at Niestrath Road on February 13, 2001. Picture provided by
Brian McFadden, North Coast Regional Water Quality Control Board.

There are fundamental flaws in the way that planning documents for this conversion and timber
harvest calculate sediment yield. Northwest Hydraulics Consultants (2000) and Jones and Stokes
(2003) derived theoretical pre- and post-project sediment yields that the proposed vineyard
development would actually reduce sediment inputs to South Fork Gualala. Estimates used a number
of generalized empirical methods including the Revised Universal Soil Loss Equation (RUSLE),
Modified Universal Soil Loss Equation (MUSLE), and the Pacific Southwest Inter-Agency Method
(PSIAC). None of the above methods were designed to be applicable to Pacific Northwest Coastal
mountain areas (USDA, 1997). For example, the USLE methods were both developed for computing
soil loss on gentle slopes in the Mid-western United. These equations contain a large factor of error
for steep and irregular slopes. The PSIAC method was developed in the arid Southwest Mountain
regions that contain thin erodible soils and alluvial fan topography (PSIAC, 1968). The sediment yield
is actually likely to be much higher than estimated, possibly orders of magnitude given the other local
site conditions described above.

Timber Harvest and Cumulative Watershed Effects

Timber harvest rates in Gualala River Calwater Planning Watersheds between 1991 and 2001 show

that some sub-basins have been harvested at rates as high as 78% (Figure 9). Reeves et al. (1993)

aquatic habitat diversity and loss of diversity of Pacific salmon species. CDFG (CA RA, 2001) habitat
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typing data showed that pool frequency by length was low in recently harvested basins, a result similar
to that described by Reeves et al. (1993). High harvest rates in basins like lower Rockpile and Big
Pepperwood Creek have caused sediment evulsions that are combining with sediment from other sub-
basins. The over-supply below Pepperwood Creek in recent years has caused a loss of surface flow
(see below). The plans for this timber harvest and conversion also do not discuss cumulative effects of
extensive, recent, riparian timber harvests along the lower South Fork Gualala (Figure 10). Kauffman
et al. (1999) point out that riparian areas and watersheds can only recover when anthropogenic
stressors are ameliorated. This conversion and timber harvest is particularly ill-timed because of the
already widespread nature of watershed disturbance from timber harvest and roads at this time.

Timber Harvest in Gualala River Calwaters 1991-2001
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Figure 9. The timber harvest in all Gualala River Calwater Planning Watersheds is shown above as
percentage of watershed area. Half of the basins are more than 25% cut in just over ten years. Data
from CDF, Santa Rosa.

Conversion Plan 524 and THP 1-01-223 SON and background documents provided do not adequately
discuss cumulative effects from previous logging and their effects on landscape stability (NCRWQCB,
2002). Past timber harvest and roads have initiated landslides that may be activated by re-entry.
Huffman (1972) in studies of the Gualala basin noted that landslides, once initiated, “influence
surrounding terrain by removing support as they move downslope”. These antecedent conditions make
it highly unlikely that erosion control measures will succeed and instead substantial contributions of
sediment are likely to occur.

Flow Issues

The hydrologic review of this project is not credible when it states winter flows will not increase and
summer flows will not decrease when this plan is implemented. Many natural seeps and wet areas
within the conversion will be rocked, piped and covered with soil. Kamman Hydrology and
Engineering (2003) studied a similar setting in the Gualala basin where a conversion was planned and
asserted that similar activities to those proposed in this project would block infiltration into ground
water in headwater swales. Cool water base flows in summer are important for maintaining steelhead
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and recovering coho salmon in the South Fork Gualala River and it is likely that this activity will
reduce those flows at a time when the lower mainstem Gualala, South Fork and other major tributaries
are severely flow limited.

The California Department of Water Resources (CA RA, 2002) indicated that aggradation had
decreased water supply in the Gualala River basin, particularly the lower Gualala River and estuary.
CDFG 2001 habitat typing surveys (CA RA, 2001) found that extensive reaches of the Gualala River
and its tributaries lacked surface flows, including the mainstem South Fork Gualala below Big
Pepperwood Creek (Figure 11). CDFG found flows of 12.5 cfs in this reach in 1977, during an
extreme drought (Barrocco and Boccione, 1977). The Wheatfield and upper South Fork contributed
three cfs, the North Fork 4.3 cfs, and five cfs came from Buckeye, Rockpile and Big Pepperwood
creeks. In 2001, the Wheatfield Fork, upper South Fork and Rockpile were subsurface at, or near, their
mouths. Fort Ross rainfall records indicate that only 16.01 inches of rain fell in 1977 while 24.56 fell
in 2001. Even if the loss of flow is in part due to increased flow diversion, the mainstem environments
of the Gualala are severely impaired. Any additional flow diversions or reductions, such as those likely
to occur under Timberland Conversion No. 524; THP 1-01-223 SON, should require a full scale EIS
under CEQA due to extremely low flow conditions that currently prevail. While the reduction in flow
will likely have negative impacts on salmonids, further flow depletion is also likely to further impact
other beneficial uses as well, such as swimming and/or boating.

Leopold and McBain (1995) also pointed out that wide spread compaction related to timber harvest in
the Garcia River basin elevated winter runoff as well (Leopold and McBain, 1995). The overall extent
of compaction in the watershed and changes in flow basin wide should be considered along with
changes in hydrology at the specific site of this conversion and timber harvest.

Figure 10. The South Fork Gualala River winds around a Gualala Redwoods Inc. clear-cut. This is one
of many patch clear-cuts that add to problems elevated water temperature and high sediment yield.
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Figure 11. This habitat typing map of CDFG 2001 results (CA RA, 2001) show that the mainstem of
the lower South Fork went dry below Big Pepperwood Creek in September 2001, as indicated by the
hot pink designation where the arrow is pointing. Rockpile Creek and Buckeye Creek show below and
the North Fork Gualala above.

Conclusion

The extremely poor health of the Gualala River watershed and South Fork Gualala sub-basin are
ignored by the environmental review documents filed with regard to Timberland Conversion No. 524;
THP 1-01-223 SON. The South Fork Gualala River is losing its ability to support coho salmon and
steelhead trout. Only the upper reaches of the South Fork near the project are cool enough to be
optimal rearing habitat, but the river below the project reaches stressful or lethal levels for these fish.
Sediment over-supply is evident in the mainstem South Fork in the vicinity of the plans from photos
provided by the NCRWQCB and the South Fork is so aggraded in its lower reaches that it is losing
surface flow.

Rieman et al. (1993) characterize a salmonid population as at moderate risk of extinction when:

"Fine sediments, stream temperatures, or the availability of suitable habitats have been altered
and will not recover to pre-disturbance conditions within one generation (5 years). Survival or
growth rates have been reduced from those in undisturbed habitats. The population is reduced
in size but no long-term trend in abundance exists."

The conditions described above fairly characterize the Gualala River and its steelhead population,
while the coho population would merit a high risk classification (CDFG, 2002). This level of risk is
nowhere acknowledged in the Plan and discussions do not even include data from the upper South
Fork Gualala and the effected tributaries, which may be a key cold water refuge for steelhead and/or
coho salmon juveniles.
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This project is likely to decrease ground water recharge and thus reduce base flows in summer needed
by salmonids. The reduced cold water flow will also increase problems with elevated water
temperature. Increased sediment from the site will also contribute to stream warming as it reduces the
width to depth ratio of the stream and increases opportunities for heat exchange with the atmosphere.
Impacts from these projects coupled with existing high levels of disturbance and existing problems
with aquatic health are likely to have dire consequences for the prospect of salmonid recovery in the
Gualala River basin.

Additional timber harvests in the Gualala River basin, and especially vineyard conversions, should not
go forward until water temperature and sediment transport have returned to unimpaired levels and
salmonid productivity has been restored. Road densities in the upper South Fork Gualala River
watershed should meet “properly functioning condition” for salmonids of less than 2.5 miles of road
per square mile (including landings) and have few or no streamside roads (NMFS, 1996) before
additional, large scale disturbance is allowed.

This timber harvest and conversion, in combination with others already permitted, are highly likely to
negatively impact coho salmon and steelhead in the basin and will help continue the trend toward
increased sediment, increased water temperatures and decreased surface flows. Ultimately the entire
aquatic community of the Gualala is at risk from such activities, including non-listed species like the
Sacramento sucker, as more of the river will lose surface flow. At that point, other beneficial uses
under the Clean Water Act such as boating and swimming may also be diminished or lost.

Sincerely,

A - /

Patrick Higgins
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Patrick Higgins
Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428
phiggins@humboldtl.com
April 14, 2004

Allen Robertson, Deputy Chief

California Department of Forestry and Fire Protection
P.O. Box 944246

Sacramento, CA 94244-2460

Re: Negative Declaration for THP 1-04-030SON, Hanson/Whistler Timberland Conversion Permit
(TCP) #530

Dear Mr. Robertson,

I am writing in regards to Timberland Conversion Permit #530 (Hanson/Whistler) and Timber harvest
Plan (THP) 1-04-030SON at the request of, and on retainer to local citizens, who are concerned about
the deterioration of the Gualala River watershed. This conversion and harvest are in the Little Creek
watershed, a lower tributary to Buckeye Creek. These comments bear substantial similarity to those
which | filed on May 20, 2003 with your office on Timberland Conversion Application 02-506 and
Timber Harvest Plan (THP) 1—01-171 SON, which was also near Annapolis on Patchet Creek, a
tributary to the Wheatfield Fork Gualala (Higgins, 2003a) and in December 2003 on Timberland
Conversion Application 524 and Timber Harvest Plan (THP) 1-01-223 SON (Higgins, 2003b) in the
upper South Fork Gualala River basin. Please review the first of those correspondences for my
qualifications to comment in this regard.

The California Department of Forestry continues to blatantly disregard any prudent, risk based
management of cumulative watershed effects as recommended by Ligon et al. (1999) and Dunne et al,
2001). It also ignores a preponderance of evidence that the Gualala River is an extremely degraded
water body (CSWRCB, 2001) and fails to recognize the recent National Marine Fisheries Service
(2001) and California Department of Fish and Game (2002) coho status reviews. The latter points out
that coho are “extirpated or nearly so” in the Gualala River basin. There are numerous false statements
in THP 1-04-030SON/ TCP #530 regarding watershed condition and cumulative effects. A major
problem with analysis of potential cumulative effects of this project, and ones adjacent, is that the
vegetation of the area has been dramatically altered, yet there are no recorded timber harvest permit
applications (see below). Once again, the analysis of impacts is fundamentally flawed because it does
not focus on the scale of Buckeye Creek and the Gualala watershed as a whole. Consequently, a
Negative Declaration is wholly inappropriate for THP 1-04-030SON/TCP #530 and complex
unanswered questions, such as its potential impact to flows, water temperatures and fisheries, should
necessitate a full Environmental Impact Statement under the California Environmental Quality Act.

Fisheries

The environmental review documents submitted by the consultants for this project ignore the regional
and in-basin status of coho salmon (Oncorhynchus kisutch) and steelhead trout (Oncorhynchus
mykiss). National Marine Fisheries Service (NMFS, 2001), the California Department of Fish and
Game (CDFG, 2002) and Brown et al. (1994) have found that coho salmon are at risk of extinction
throughout Mendocino and Sonoma County. Coho were once known to be abundant in the Gualala
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River (Taylor, 1972) yet CDFG (CA RA, 2002) surveyed over 100 miles of stream in the Gualala
basin and collected fish samples using electroshocking and found no coho salmon anywhere. As
indicated in my previous correspondence steelhead in the Gualala River are also greatly diminished.

The acute aggradation of the Gualala River mainstem reaches has shifted the ecology of the river
substantially. THP 1-04-030SON/TCP #530 mis-characterizes Buckeye Creek as having healthy
conditions for salmonids and as being in recovery from past forest harvest effects. In fact conditions
for fisheries are extremely poor in Buckeye Creek and advanced cumulative effects are recognized in
tributary channels adjacent to or near Little Creek, such as Franchini Creek and Grasshopper Creek. If
corrective actions are not taken with regard to sediment abatement and flow preservation, more of the
Gualala River channel can be expected to go dry causing further impacts to the already imperiled fish
community. This project will exacerbate both problems.

Temperature

Buckeye Creek is characterized in the report as suitable habitat for salmonids with few lingering
cumulative watershed effects (CWE). In fact Buckeye Creeks water temperatures remain substantially
over those recognized as suitable for coho salmon (Welsh et al., 2001) and in fact are in the range
known to be highly stressful for steelhead (Sullivan et al., 2000). Figure 1 shows the maximum water
temperature of Buckeye Creek for several years between 1994 and 2001 and values are all in the range
of stressful for steelhead trout and completely unsuitable for coho salmon. Coho should be recognized
as the most critical “beneficial use” associated with cold water fish under the Clean Water Act in the
Gualala River and long term goals should be to return the western tributaries to coho suitability.
Continuing timber harvests and conversions will have the opposite effect. Figure 2 shows that water
temperatures are above suitable for coho salmon not just in Buckeye Creek but in all larger tributaries.

Buckeye Creek Maximum Water Temperatures {C) 1994-2001
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Figure 1. This chart shows the maximum water temperature for all automated temperature probes
placed in the Buckeye Creek from 1994 to 2001. Data provided by Gualala Redwoods, Inc. and the
Gualala River Watershed Council.
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Figure 2. This map shows that water temperatures are unsuitable for coho salmon at most locations in
the western Gualala River basin. Data provided by Gualala Redwoods, Inc. and the Gualala River
Watershed Council.

Only small tributaries of the Gualala River have water cold enough to be optimal for salmonids and
particularly coho salmon. As shown in Figure 2, minor tributaries of Rockpile Creek and the
Wheatfield Fork alone have are optimal. Little Creek water temperatures may be cool and provide
important salmonid refugia, but no temperature data are supplied. THP 1-04-030SON/TCP #530 must
deal with the question of the importance of Little Creek to ecosystem function of Buckeye Creek and
its ability to support salmonids and more genuinely with the potential impacts to water temperature of
the project. The plan acknowledges that water temperatures may be increased if base flows decrease,
but then fails to deal with potential effects of the project on base flows and temperatures (see below).

Sediment

Documents associated with THP 1-04-030SON/TCP #530 portray Buckeye Creek and its tributaries as
being in advanced recovery from past timber harvest with regard to sediment impacts, but there is
substantial information available to refute that assertion. The Gualala River watershed is listed as
impaired for sediment under section 303(d) of the Federal Clean Water Act, which precipitated the
Technical Support Document for the Gualala River Watershed Water Quality Attainment Action Plan
for Sediment (CWQCB, 2001). This study found that human caused sediment delivery rates are
approximately 200% above the natural background rates in the Buckeye Creek basin (Figure 3). Two
tributaries of Buckeye Creek upstream of Little Creek, Franchini and Grasshopper creeks have
recognized problems with sediment.

North Coast Regional Water Quality Control Board staff observed a significant amount of sediment in
transport in Franchini Creek (Figure 4). The small particle size distribution and concave nature of the
stream indicate very recent contributions of sediment (Dietrich et al., 1989), not advanced recovery.



TMDL Sediment Source by Type for Buckeye Creek Sub-Basin
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Figure 3. The Buckeye Creek basin sources of sediment estimated by the CWRCB (2001). Road
sources had the highest sediment yield in combination. Estimated sediment yield is shown as tons of
sediment yielded per square mile per year. From CWRCB (2001).

Figure 4. Franchini Creek and NCRWQCB staff during 2001 survey indicating major sediment
problems and recent active contributions.



Knopp (1993) studied 60 north coast California watersheds and found that watersheds with high timber
harvest management had compromised pool volumes as measured using the V-star method (Hilton and
Lisle, 1992). Values measured in Grasshopper Creek indicated that had a V-star score of 0.59, while
TMDL targets indicate that a healthy stream would have a value of less than 0.21 (CSWRB, 2001).
The values in Grasshopper Creek actually ranged as high as 0.739, indicating that some pools were
almost three quarters filled with sediment.

The lack of pools in the mainstem of Buckeye Creek and the infrequency of pools deeper than three
feet are indicative of major cumulative watershed effects. The lack of pool depth is likely to be a major
limiting factor for juvenile steelhead (Reeves, 1988) and coho salmon (Brown et al., 1994). Habitat
typing data from CDFG (2001) are displayed in Figure 6 and show that pools deeper than three feet are
uncommon in lower Buckeye Creek, although it is a relatively large fourth order stream. The sediment
cycling from tributaries such as Franchini Creek and Grasshopper Creek are likely contributing to the
compromised pool frequency and depth. The lack of proper characterization of existing sediment
problems in Buckeye Creek and its tributaries make THP 1-04-030SON/TCP #530 insufficient in
terms of proper CWE analysis. Figure 6 also shows the acute problems with sediment and CWE as
reflected by lack of deep pools in adjacent Rockpile Creek and in the South Fork and Wheatfield Fork
of the Gualala River.
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Figure 5. V-star values in Grasshopper Creek as collected by Knopp (1992) indicating major sediment
problems related to recent past management in this Buckeye Creek tributary.

Roads are the most significant contributor of sediment in Buckeye Creek and basin-wide (CWQCB,
2001) and road densities in the Gualala River watershed over-all are high, including the Buckeye
watershed (Figure 7). Road densities in the Little Creek Calwater Planning Watershed, which
encompasses lower Buckeye Creek and all of Little Creek has some of the highest road densities in the
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Figure 6. This map image shows pool depth in lower Buckeye Creek, lower Rockpile Creek and pert of
the lower Wheatfield and SF Gualala River according to CDFG (2001) data.

Gualala River basin at over 8 miles per square mile (mi/mi®). This exceeds by a large margin the
threshold of 2.5 mi/mi? established by NMFS (1996) for a properly functioning watershed condition.
Cedarholm et. al. (1981) found that road densities greater than 1.5 mi/mi? yielded sediment levels that
compromised the success of salmonid spawning. Jones and Grant (1996) noted that interception of
sub-surface flows by road cuts as a major factor in increasing peak flows during storm events. The
current conversion and THP fails to acknowledge this significant CWE with regard to roads, which the
effects of THP 1-04-030SON/TCP #530 must be judged.

Timber Harvest and Cumulative Watershed Effects

Timber harvest rates in Gualala River Calwater Planning Watersheds between 1991 and 2001 show
that some sub-basins have been harvested at rates as high as 78% (Figure 8). Reeves et al. (1993)
pointed out that logging in over 25 % of a watershed’s area in less than 30 years compromised aquatic
habitat diversity and cause loss of diversity of Pacific salmon species. CDFG (CA RA, 2001) habitat
typing data showed that pool frequency by length was low in recently harvested basins, a result similar
to that described by Reeves et al. (1993). All Buckeye Creek Calwater Planning Watersheds are over
this prudent level of disturbance of 25% timber harvest in just ten years of records provided by CDF.
Another troubling aspect of the THP 1-04-030SON/TCP #530 application is its failure to acknowledge
major removal of timber that does not appear as part of CDF records (Figure 9). Kauffman et al. (1999)
point out that riparian areas and watersheds can only recover when anthropogenic stressors are
ameliorated. This conversion and timber harvest is particularly ill-timed because of the already
widespread nature of watershed disturbance from timber harvest and roads at this time.



Road Densities in Miles/Square Mile for All Buckeye Creek Sub-Basins
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Figure 7. This chart shows the density of roads in miles per square mile for Buckeye Creek watershed
with references based on NMFS (1996). Data from UC Davis ICE and North Coast Regional Water
Quality Control Board.
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Figure 8. The timber harvest in all Gualala River Calwater Planning Watersheds is shown above as
percentage of watershed area. Half of the basins are more than 25% cut in just over ten years, including
all Buckeye Creek Calwaters (Little, Grasshopper, Harpo and Flat Ridge) except NF Osser Creek. Data
from CDF, Santa Rosa.



Figure 9a. Area of THP 1-04-030SON/TCP
#530 in 1990 showing almost complete cover,
but high road and skid trail densities.

Figure 9b. This photo shows the same area as
Figure 9a in 1996 with major changes in vegetation,
but no THPs filed.

Figure 9c (At left): The 2002 aerial photo shows
major new openings and substantial thinning of
forests, again with no record from CDF for timber
harvests on file. This type of large scale vegetation
removal is a clear cut equivalent in places and likely
already contributing to changes in runoff patterns
(Jones and Grant, 1996), even without further
conversion to vineyards.




THP 1-04-030SON/TCP #530 makes a number of gratuitous statements with regard to cumulative
watershed effects:

e The impacts of the harvesting plans listed have been mitigated to a level of
insignificance. The possible impacts of the proposed plan have been mitigated to the
level of insignificance.

e Overall impacts from past timber management appear to have been beneficial.

e Recent projects are all subject to intensive pre and post project multi-agency review and
follow-up. Concerns have been addressed and mitigated.

Dunne et al. (2001) point out that in fact widespread disturbance in the Gualala River, Buckeye Creek
and Little Creek watersheds, as documented above, have major impacts which the plan and CDF do
not acknowledge:

“Generally speaking, the larger the proportion of the land surface that is disturbed at any time,
and the larger the proportion of the land that is sensitive to severe disturbance, the larger is the
downstream impact. These land-surface and channel changes can: increase runoff, degrade
water quality, and alter channel and riparian conditions to make them less favorable for a large
number of species that are valued by society. The impacts are typically most severe along
channels immediately downstream of land surface disturbances and at the junctions of
tributaries, where the effects of disturbances on many upstream sites can interact.”

It has been pointed out that THP 1-04-030SON/TCP #530 does not deal sufficiently with endangered
and threatened salmonid species and Dunne et al. (2001) point out that at risk populations can be lost,
if cumulative effects are ignored and anthropogenic stressors continued:

“Cumulative impacts can result from individually minor but collectively significant projects
taking place over a period of time. They may occur at a site through repetition of a change
caused by successive operations, or through two or more results of an operation, or they may
occur at a site remote from the original land transformation and with some time lag. The
concern about cumulative effects arises because it is increasingly acknowledged that, when
reviewed on one parcel of terrain at a time, land use may appear to have little impact on plant
and animal resources. But a multitude of independently reviewed land transformations may
have a combined effect, which stresses and eventually destroys a biological population in the
long run.”

Dunne et al. (2001) also point out that CWE must be managed by minimizing risk: “Inevitably, the
institutional aspects involve decisions about how much environmental and other risks are acceptable in
a project. Before the institutional evaluation can be made, however, the risks of CWES need to be
identified in some transparent manner.” The lack of provision of sufficient information on which to
judge impacts of THP 1-04-030SON/TCP #530 fails the test of transparency. CDF should be rejecting
this project because the high existing impacts and additional threats posed by previously permitted or
completed projects, not proposing a Negative Declaration.



Flow Issues

The hydrologic review of THP 1-04-030SON/TCP #530 is not complete or credible. It states
categorically that “Once the vineyard is established, the conversion will likely result in a net increase
in water availability” without providing any substantive discussion or noting current flow levels in
Little Creek or their importance in supporting fish life. The project will use tile drains that are likely to
block ground water percolation, establishes a pond and will also employ deep water wells. Kamman
Hydrology and Engineering (2003) studied a similar setting in the Gualala basin where a conversion
was planned and asserted that similar activities to those proposed in this project would block
infiltration into ground water in headwater swales. Cool water base flows in summer are important for
maintaining steelhead and recovering coho salmon in Buckeye Creek and it is likely that this activity
will reduce those flows at a time when they are already severely flow limited. CDF does not have the
experience or expertise in this area to properly evaluate changes in flow related to vineyard
development. Changes in hydrology and flow diversions or reductions, such as those likely to occur
under THP 1-04-030SON/TCP #530, should require a full scale EIS under CEQA.

Leopold and McBain (1995) also pointed out that wide spread compaction related to timber harvest in
the Garcia River basin elevated winter runoff. This finding is similar to Jones and Grant (1996) who
estimated that when 25% of the area of a basin were impacted by timber harvest and roads that flow
increases of 50% resulted. They note that increased peak flows can scour riparian areas, potentially
elevating water temperatures.

Conclusion

The extremely poor health of the Gualala River watershed and Buckeye Creek sub-basin are ignored
by the environmental review documents filed with regard to THP 1-04-030SON/TCP #530. The
Gualala River is losing its ability to support coho salmon and steelhead trout. Sediment over-supply is
evident in the mainstem Buckeye Creek and its tributaries in the vicinity of the plan.

Rieman et al. (1993) characterize a salmonid population as at moderate risk of extinction when:

"Fine sediments, stream temperatures, or the availability of suitable habitats have been altered
and will not recover to pre-disturbance conditions within one generation (5 years). Survival or
growth rates have been reduced from those in undisturbed habitats. The population is reduced
in size but no long-term trend in abundance exists."

The conditions described above fairly characterize the Gualala River and its steelhead population,
while the coho population would merit a high risk classification (CDFG, 2002). This level of risk is
nowhere acknowledged in the Plan and discussions do not even include data from the effected tributary
Little Creek, which may be a key cold water refuge for steelhead juveniles.

This project is likely to decrease ground water recharge and thus reduce base flows in summer needed
by salmonids. The reduced cold water flow will also increase problems with elevated water
temperature. Increased sediment from the site will also contribute to stream warming as it reduces the
width to depth ratio of the stream and increases opportunities for heat exchange with the atmosphere.
Impacts from these projects coupled with existing high levels of disturbance and existing problems
with aquatic health are likely to have dire consequences for the prospect of salmonid recovery in the
Gualala River basin.

Additional timber harvests in the Gualala River basin, and especially vineyard conversions, should not
go forward until water temperature and sediment transport have returned to unimpaired levels and
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salmonid productivity has been restored. Road densities in the Little Creek Calwater Planning
Watershed and those adjacent should meet “properly functioning condition” for salmonids of less than
2.5 miles of road per square mile (including landings) and have few or no streamside roads (NMFS,
1996) before additional, large scale disturbance is allowed.

This timber harvest and conversion, in combination with others already permitted, are highly likely to
negatively impact coho salmon and steelhead in the basin and will help continue the trend toward
increased sediment, increased water temperatures and decreased surface flows. Ultimately the entire
aquatic community of the Gualala is at risk from such activities, including non-listed species like the
Sacramento sucker (Higgins, 2003b), as more of the river will lose surface flow. The Negative
Declaration should be withdrawn and a full EIS required.

Sincerely,

Patrick Higgins
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Patrick Higgins
Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428
phiggins@humboldtl.com
July 17, 2004

Allen Robertson, Deputy Chief

California Department of Forestry and Fire Protection
P.O. Box 944246

Sacramento, CA 94244-2460

Re: Negative Declaration for Timber Harvest Plan (THP 1-04-059)/ Martin Timberland Conversion
Permit (TCP 04-531)

Dear Mr. Robertson,

I am writing in regards to Timber Harvest Plan (THP) 1-04-059/ Martin Timberland Conversion
Permit (TCP) 04-531 at the request of, and on retainer to local citizens, who are concerned about the
deterioration of the Gualala River watershed. | have read THP 1-04-059/TCP 04-531 and the Negative
Declaration from the California Department of Forestry (CDF), as well as related information (Baye,
2004; Erman, 2004; Poehlman and Levine; Plum, 2004, Barbour, 2004). | would like to incorporate by
reference my comments recently filed on other THP/TCP projects in the Gualala River basin also
given Negative Declarations by CDF:

e May 20, 2003 on the Artesia Timberland Conversion Permit 02-506 and Timber
Harvest Plan (THP) 1—01-171 SON, which was also near Annapolis on Patchet Creek,
a tributary to the Wheatfield Fork Gualala (Higgins, 2003a),

e In December 2003 on the Seaview Timberland Conversion Permit 524 and Timber
Harvest Plan (THP) 1-01-223 SON (Higgins, 2003b) in the upper South Fork Gualala
River basin, and

e April 14, 2004 on THP 1-04-030SON, Hanson/Whistler Timberland Conversion Permit
(TCP) #530 (Higgins, 2004).

The CDF Negative Declaration fails to recognize the advancements in knowledge of cumulative
watershed effects (CWE) in northwestern California as embodied by works such those of Ligon et al.
(1999), Dunne et al (2001) and Collison et al. (2003). These studies recognize that CDF’s fragmented
approach to analysis is not preventing CWE and related loss of biodiversity, such as Pacific salmon
species. Recent regional studies of Pacific salmon status and trends are not acknowledged or their
relevance discussed (NMFS, 2001; CDFG, 2003). The THP/TCP does not credibly characterize
existing impacts within the Little Creek Calwater Planning Watershed, let alone the Gualala River
basin as a whole. The THP/TCP only mentions the Gualala River Total Maximum Daily Load
(CSWRCB, 2001) study in passing without acknowledging its findings of major existing sediment
problems. The THP/TCP claims that there will be no sediment and flow impacts from this land use
activity, which is not possible. The Registered Professional Forester (Jacobszoon, 2004) and the CDF
Negative Declaration fail to provide data or credible science-based discussions of potential changes in
flow associated with conversion of intact forest land to vineyard. The above omissions and problems
should have caused you to decline Negative Declaration on status on THP 1-04-059/TCP 04-531 in
accordance with the California Environmental Quality Act (CEQA).
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My Qualifications

I have been a consulting fisheries biologist for the last 15 years with an office in Arcata, California.
My academic training includes both completion of a B.S. in Biology from Humboldt State University
awarded in 1975 and graduate work in fisheries at the same institution from 1985-1989. In 1992, |
served as lead author of Factors Threatening Stocks with Extinction in Northwestern California
(Higgins et al., 1992), a peer reviewed position paper for the American Fisheries Society on regional
Pacific salmon. | also have expertise in Pacific salmon restoration and have written elements of
restoration plans for river basins in California including the: Klamath River (Kier Assoc., 1991), South
Fork Trinity River (Pacific Watershed Associates, 1994), Garcia River (Monschke and Caldon, 1991)
and San Mateo Creek and the Santa Margarita River (Higgins, 1992). In 1997, | conducted an
assessment of the Gualala River based on existing literature (Higgins, 1997) for the Redwood Coast
Land Conservancy. Since 1992, | have been working on comprehensive watershed databases for
numerous Northern California basins. That project began in the Klamath, after which the project was
named (Klamath Resource Information System or KRIS). A number of KRIS projects have been
sponsored by CDF, including ones for the Noyo, Big, Ten Mile, Mattole and Gualala rivers. The KRIS
Gualala project provides data that is in part the basis of these comments, including fisheries, water
quality, timber harvest, vegetation types, roads and riparian conditions.

Fisheries

The environmental review documents submitted by the Registered Professional Forester (RPF) for this
project (Jacobszoon, 2004) state that its watershed area of analysis (WAA) is the Little Creek Calwater
Planning Watershed (5,869 Acres), yet they give only the barest fisheries information regarding
Buckeye Creek, the lower reaches of which are within it, or Little Creek itself. The National Marine
Fisheries Service (NMFS, 2001), the California Department of Fish and Game (CDFG, 2002) and
Brown et al. (1994) have found that coho salmon (Oncorhynchus kisutch) are at risk of extinction
throughout Mendocino and Sonoma County. The THP/TCP notes that coho are absent in the WAA and
refers to its Federally Threatened only through an abbreviation. It completely skips discussions of the
implications of habitat changes related to the proposed activities and prospects for recovery of at risk
salmonid species in the Gualala basin and regionally. Coho were once known to be abundant in the
Gualala River (Taylor, 1972) yet CDFG (CA RA, 2002) surveyed over 100 miles of stream in the
Gualala basin and collected fish samples using electroshocking and found no coho salmon anywhere.
CDFG (2002) acknowledges that coho in the Gualala basin are “extirpated or nearly so.” The status of
the steelhead trout (Oncorhynchus mykiss) is again referred to in the THP/TCP only through
abbreviation. There are no discussions of substance as to reason for listing as Threatened under the
Endangered Species Act (Busby et al., 1996; NMFS, 1996), their prospects for recovery in the Gualala,
and the proposed actions effects on those prospects.

The THP/TCP does not mention that coho salmon were likely to have inhabited lower Little Creek and
lower Buckeye Creek, have been extirpated and are not likely to be restored unless streams are allowed
to recover. Groot and Margolis (1991) note that coho salmon prefer streams in the range of 1-2%
gradient or less for spawning and rearing and data from the KRIS Gualala project show that Buckeye
Creek and lower Little Creek fall within this range (Figure 1). Steelhead can actually leap 15 feet
vertically and are known to inhabit reaches with higher gradient. The THP/TCP says they exist only in
the lowest reach of Little Creek, but provides not supporting data. This activity is likely to further
decrease suitability for coho salmon and steelhead by increasing sediment, decreasing base flows and
increasing peak flows, and elevating water temperatures directly or indirectly (see discussions below).
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Figure 1. Gradient of Buckeye Creek and L|ttle Creek as deplcted by maps geherated from CDF
elevation data in KRIS Gualala. These data show that both streams would be suitable for coho salmon
in their lower reaches.

The KRIS Gualala project (IFR, 2002) advanced an hypothesis that the distribution and abundance of
coho salmon and steelhead have decreased in the Gualala River basin, citing evidence of stream
segments that were buried or so impaired as to lack depth, substrate conditions or appropriate water
temperature to support these sensitive species. This and other hypotheses advanced by IFR (2003)
were peer reviewed with oversight from the University of California (Standiford, 2003) and reviewers
said that the arguments offered were supported by the available literature and data. CDFG (CA RA,
2002) electrofishing samples included few older age steelhead trout juveniles, with smaller Gualala
River tributaries being too shallow to support summer rearing of larger fish, and larger streams too
warm (IFR, 2003). Barnhart (1986) noted that northern California steelhead most often spend two
years in freshwater before going to the ocean. If fish do not attain a large size before ocean entry, their
likelihood of survival in the ocean is quite low.

Despite steelhead trout being noted as present in Little Creek, the THP/TCP presents no fish sampling
data to indicate the level of present use or standing crops. Given the depressed status of this species
regionally and in the Gualala River basin, the THP/TCP should acknowledge if this stream has higher
carrying capacity than Buckeye Creek itself and what role it serves in potential protection and recovery
of steelhead at both scales. The THP/TCP notes that “the small number of deep pools” makes the local
streams “marginal” for coho salmon juvenile rearing, but there are no quantitative data with which to
judge present fish habitat quality in Little Creek such as pool frequency and depth, substrate
conditions, large wood availability and riparian canopy conditions. Without these data one cannot
judge potential impacts on coho salmon and steelhead populations of this and other land use activities.
Lack of baseline data also prevents future monitoring to judge aquatic response to land use over time.



Water Temperature of Buckeye Creek and Gualala River and Suitability for Salmonids

As discussed in my previous comments on other Gualala River THP/TCP projects (Higgins, 2003a;
2003b; 2004), smaller tributaries in the Gualala Basin like Little Creek are likely to suffer less
temperature impairment than larger order streams like Buckeye Creek (Figure 2). If Little Creek is
summer periods when water temperatures in larger Gualala River tributaries often exceed stressful or
lethal levels (Sullivan et al., 2001). Optimum temperatures for steelhead are between 10-15 degrees
Celsius (C) and data from KRIS Gualala (Figure 3) show that mainstem Buckeye Creek water
temperatures are well over stressful for steelhead (McCullough, 1999) and well beyond the range
needed for coho salmon rearing (Welsh et al., 2001).
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Figure 2. Water temperature suitability for coho salmon is displayed above from the KRIS Gualala
project showing that the mainstem of Gualala River and its larger tributaries, including Buckeye Creek,
are too warm in all years (red). Only two small tributaries of lower Rockpile Creek and the Wheatfield
Fork were found to be suitable in all years measured (green), although these streams are likely too
small and steep to support the species.

Poole and Berman (2000) note anthropogenic mechanisms that change water temperature regimes and
at least two apply to the current project. The proposed project will likely exacerbate water temperature
problems by: 1) additional sediment contributions that fill pools and increase the width to depth ratio
facilitating heat exchange with the atmosphere (see Sediment), and 2) reducing cool water base flows
in summer because of how the project will alter flow regimes (see Flows).

If Little Creek is less impacted by sediment and has cooler water temperature regimes than other
nearby streams, its alteration could be extremely deleterious for near term prospects of steelhead
recovery and longer term prospects for coho recovery in this portion of the Gualala River basin. Coho
should be recognized as the most critical “beneficial use” associated with cold water fish under the
Clean Water Act in the Gualala River and long term goals should be to return the western tributaries to
coho suitability (<16.8 C MWAT). Continuing timber harvests and conversions will have the opposite
effect.
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Figure 3. This chart from KRIS Gualala shows the maximum water temperature for all automated
temperature probes placed in the Buckeye Creek from 1994 to 2001 with temperatures well outside the
optimal range for salmonid rearing and rather in the range of highly stressful or lethal. Data provided
by Gualala Redwoods, Inc. and the Gualala River Watershed Council.

Sediment Levels and Sources Not Acknowledged in THP/TCP

THP 1-04-059/TCP 04-531 (Jacobszoon, 2004) states that most sediment impacts in the Gualala River
basin are from long-past logging carried out before the passage of the California Forest Practice Rules
in 1972. The Gualala River watershed is listed as impaired for sediment under section 303(d) of the
Federal Clean Water Act (NCRWQCB, 2003). The Technical Support Document for the Gualala River
Watershed Water Quality Attainment Action Plan for Sediment (CWQCB, 2001) found that human
caused sediment delivery rates are approximately 200% above the natural background level in the
Buckeye Creek basin (Figure 4).

Roads are the most significant contributor of sediment in Buckeye Creek and basin-wide (CWQCB,
2001) and road densities in the Gualala River watershed over-all are high, including the Buckeye
watershed (Figure 5). Road densities in the Little Creek Calwater Planning Watershed, which
encompasses lower Buckeye Creek and all of Little Creek has some of the highest road densities in the
Gualala River basin at over 8 miles per square mile (mi/mi?). Road density data are conservative
because temporary roads, skid trails and landings may not be mapped. All Buckeye sub-basins exceed
by a large margin the threshold of 2.0 mi/mi?, with no streamside roads, defined by NMFS (1996) as
properly functioning watershed conditions for Pacific salmon. The USGS topographic map of Little
Creek itself shows logging roads paralleling the entire stream, sometimes on both sides of the stream.
Cedarholm et. al. (1981) found that road densities greater 4.2 mi/mi? yielded sediment levels 260% to
430% higher than background levels. Jones and Grant (1996) noted that interception of sub-surface
flows by road cuts as a major factor in increasing peak flows during storm events. THP 1-04-059/TCP
04-531 does not give specific road lengths in miles, but states that between 2.5 and 3 acres of roads
will be constructed. This would be expected to increase both sediment yield and peak flows in the
Little Creek basin.
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Figure 4. The Buckeye Creek basin sources of sediment estimated by the CSWRCB (2001). Road
sources had the highest sediment yield in combination. Estimated sediment yield is shown as tons of
sediment yielded per square mile per year. Chart from KRIS Gualala.
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Figure 5. This chart from KRIS Gualala shows the density of roads in miles per square mile for
Buckeye Creek watershed with a reference line of 2.5 mi/sq. mi which is slightly above NMFS (1996)
properly functioning watershed condition level for Pacific salmon. Little Creek has one of the highest
road densities in the Gualala River basin. Data from UC Davis ICE and North Coast Regional Water
Quality Control Board.



With regard to the THP/TCP’s inference that all sediment sources are old, IFR (2002) advanced the
following hypothesis in KRIS Gualala: “Continuing sediment contributions to the Gualala River and
its tributaries from recent land use (1985-2001) are preventing recovery of coho salmon and steelhead
habitat.” This hypothesis was supported by several lines of evidence: small median particle size
distribution (Dietrich et al., 1989; Knopp, 1993), increasing fine sediment in size classes with potential
to prevent successful salmonid spawning (McHenry et al., 1994) and decreased pool volume,
frequency and depth (Knopp, 1993; Entrex, 1994; CDFG, 2001). It was also evaluated and validated
by the U.C. Berkeley appointed peer review panel funded by CDF’s Fire and Resource Assessment
Program (FRAP) in Sacramento (Standiford, 2003).

Sediment Impacts on Aquatic Ecosystems Evident in Buckeye Creek and Gualala River Basin

There has been a substantial amount of data collected in the Gualala River basin that can be used to
judge the health of streams (CA RA, 2001; Knopp, 1993), much of which has been captured in KRIS
Gualala. Results of various surveys and their significance are described below.

Mean Particle Size (D50): The median size of stream bed gravels (D50) can be used to characterize
stream health (Knopp, 1993). Small median particle size may lead to bed load instability, which may
cause mortality salmon or steelhead eggs when bed load transport occurs during their gestation (Nawa
and Frissell, 1990). Dietrich et al. (1989) point out that small particles on stream beds are extremely
mobile and, if the median particle size distribution of substrate is small, then it is likely that active
erosion in the watershed recently contributed sediment. Knopp (1993) studied 60 streams in
northwestern California and found that watersheds with a history of high intensity timber harvest
management had a D50 of below 37 mm in diameter. Data from KRIS Gualala show that most sites
measured in the western Gualala River basin were below the 37 mm threshold indicating high
impairment likely related to recent, active timber harvest and road building (Figure 6). The reference
lines shown on Figure 6 show undisturbed or recovered values for D50 from Knopp (1993), which
range from 52 mm to 88 mm.

Fine Sediment in Spawning Gravels: Small sediment particles less than 0.85 mm are known to
infiltrate salmon and steelhead nests, which are excavated in the stream bed gravels, and greatly
decreasing survival due to smothering of the eggs (McNeil and Ahnell, 1964). Gualala Redwoods Inc.
collected fine sediment data in the North Fork Gualala from 1992 to 1997. The North Fork Gualala
River watershed was undergoing rapid timber harvest and a substantial increase in its road network
(see CWE discussions below). Gravel grab samples showed a sharp increase in fine sediment less than
0.85 mm (Figure 7), from 10-12% of the stream bed to as high as 28%. McHenry et al. (1994) found
that, when fine sediment (<0.85 mm) comprised 13% or greater of the substrate inside redds, it caused
the mortality of steelhead and coho salmon eggs. The Gualala River TMDL (CSWRCB, 2001) set 14%
as a target for fine sediment in accordance with this knowledge of potential harm to salmonid
spawning. Extensive logging, road building and conversions have taken place in the lower Buckeye
Creek basin (see CWE discussions below), but no fine sediment data have been collected. Photos from
the NCRWQCB staff (Figure 8), however, show that some adjacent tributaries like Franchini Creek are
choked with fine sediment. This not only shows that sediment is of recent origin, but also illustrates
CWE in this nearby basin not acknowledged by Jacobszoon (2004).
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Figure 6. Median particle size distribution of stream gravels from KRIS Gualala show that almost all
sites measured within the Buckeye Creek watershed were at levels indicating sediment impairment
(Knopp, 1993). Data from Gualala Redwoods, Inc.
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Figure 7. Fine sediment less than 0.85 mm exceeded levels recognized to be harmful to salmonid egg
survival and the TMDL recognized threshold of 14% in Doty and Dry creeks, McGann Gulch and the
Little North Fork Gualala River, with mostly increasing trends during the period of record. Data from
Gualala Redwoods Inc.



Figure 8. Franchini Creek, tributary to lower Buckeye Creek and NCRWQCB staff during 2001 survey
indicating major sediment problems and recent, active contributions. This is not viable salmonid
spawning or rearing habitat. Photo by Brian McFadin.

Volume of Sediment in Pools (V-Star): Knopp (1993) found that northern California streams draining
watersheds with high timber harvest management had higher levels of sediment in pools. He used a
method of measuring pool volume relative to sediment known as the V-star method (Hilton and Lisle,
1992). Values measured are roughly equivalent to the percent of the pool volume filled by sediment.
Figure 9 shows V-star values for six pools measured in Grasshopper Creek, the tributary to the east of
Little Creek that had a V-star score of 0.59. This indicates a high degree of impairment from sediment
and is far above the TMDL target set for the Gualala River basin of less than 0.21 (CSWRB, 2001).
Again Jacobszoon (2004) failed to note sediment impairment and to meet the standard for use of best
available science under CEQA.

Pool Frequency and Depth: The California Department of Fish and Game (1998) describes a method of
stream habitat inventory known as habitat typing. Pool frequency by length and depth from these
surveys can be used as an index of habitat suitability for salmonids. Optimal quality salmonid streams
have 50% or more of their length in pool habitat (CDFG, 1998). Survey results from the Gualala River
basin collected by CDFG in 2001 (CA RA, 2002) indicate many tributaries of the Gualala River have
less than 20% pool frequency by length (Figure 10), which indicates major problems with sediment
filling pools (Reeves et al., 1993). The high amount of dry channel is indicative of severe aggradation
where surface flows are lost because the stream bed is buried so deeply. THP 1-04-059/TCP 04-531
acknowledges that “coho salmon habitat within the assessment area is marginal due to the small
number of deep pools,” but fails to link this to any proposed action or long term plan for the recovery
of habitat for this species and steelhead.
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Figure 9. V-star values in Grasshopper Creek as collected by Knopp (1993) indicating major sediment
problems likely related to logging in this Buckeye Creek tributary adjacent to Little Creek. Reference
of 0.21 V* is from CSWRCB (2001). Chart from KRIS Gualala.
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Figure 10. This chart from KRIS Gualala shows habitat frequency by length from 2001 CDFG habitat
typing surveys of over 100 miles of Gualala River reaches or tributaries.
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Although the pool frequency of for Buckeye appears as if the stream might be in moderate health, pool
depth is lacking. Brown et al. (1994) recognize pools greater than three feet in depth as optimal rearing
habitat for coho salmon. Larger, older age steelhead also prefer deeper pools (Reeves, 1988), which
provide better cover from predators. Gualala River tributaries measured by CDFG (CA RA, 2002)
show that more than 80% of pools in Buckeye Creek are less than 3 feet deep (Figure 12). This finding
is very surprising because the stream is a fourth order stream (Strahler, 1957) and has a large
watershed and discharge. It is likely that Buckeye Creek would scour deep pools if there were not an
over-supply of sediment from tributaries, such as Grasshopper and Franchini creeks. The survey on
Buckeye Creek by CDFG in 2001 is the reach beginning at Little Creek and extending down to the
lower South Fork Gualala River (Figure 11). This is within the Little Creek Calwater Planning
Watershed yet Jacobszoon (2004) fails to make reference to either these data or their significance.
Buckeye Creek cannot take more sediment at this time and remain viable steelhead habitat and
sediment should be reduced to ultimately allow recovery of coho salmon.

The lack of proper characterization of existing sediment problems in Buckeye Creek and its tributaries
make THP 1-04-059/TCP 04-531 insufficient in terms of proper CWE analysis. Figure 11 also shows
the acute problems with sediment and CWE as reflected by lack of deep pools in adjacent Rockpile
Creek and in the South Fork and Wheatfield Fork of the Gualala River. The lack of pools is clear
evidence major problems with sedimentation of streams and no further land use contributing sediment
should be allowed in the Gualala River basin until pool frequency and depth have recovered to those
suitable for salmonids.

Timber Harvest and Cumulative Watershed Effects

Timber harvest rates in Gualala River Calwater Planning Watersheds between 1991 and 2001 show
that some sub-basins have been harvested at rates as high as 78% (Figure 12). Reeves et al. (1993)
pointed out that logging in over 25 % of a watershed’s area in less than 30 years compromised aquatic
habitat diversity and cause loss of diversity of Pacific salmon species. CDFG (CA RA, 2001) habitat
typing data showed that pool frequency by length was low in recently harvested basins, a result similar
to that described by Reeves et al. (1993). All Buckeye Creek Calwater Planning Watersheds are over
this prudent level of disturbance of 25% timber harvest in just ten years of records provided by CDF
and harvest was active in the 1980’s. Therefore, cumulative watershed effects from this land use were
underestimated by CA RA (2001). The location of permitted timber harvests are displayed in Figure
13, which also shows the number of road-stream crossings. Armantrout et al. (2001) note that road
stream crossings should be limited to one per mile to reduce risk of sediment yield. There appear to be
five crossings in approximately three miles of stream on Little Creek, which indicates it is over this
CWE threshold as well.
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Maximum Pool Depths by Category for Gualala Tributaries 2001

NORTH FORK
WHEATFIELD FORK
BUCKEYE CREEK
HOUSE CREEK
ROCKFILE CREEK
DRY CREEK

SOUTH FORK
TOMBS CREEK
LITTLE MORTH FORK
PEPFERWOOD CREEK
ROBINSOMN CREEK
DAMNFIELD CREEK
DOTY CREEK

DRY CREEKTRIEI.#1_
MCGANM CREEK_
LOG CABIN CREEK_

PALMER CREEK

Number of Pools by Category
B >4 feet 3-4 feet 2-3 feet B <7 feet

Figure 10. The habitat typing results from over 100 miles of CDFG surveys in 2001 show that pools
deeper than three feet are rare on smaller tributaries and even on some mainstem Gualala River reaches
like the South Fork. Chart from KRIS Gualala.
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Figure 11 This map image shows pool depth in Iower Buckeye Creek Iower Rockplle Creek and part
of the lower Wheatfield and SF Gualala River according to CDFG (2001) data. Note that the majority
of pools in Buckeye Creek are 2 feet deep or less.
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Timber Harvest in Gualala River Calwaters 1991-2001
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Figure 12. The timber harvest in all Gualala River Calwater Planning Watersheds from 1991-2001 is
shown above as percentage of watershed area. Half of the basins are more than 25% cut in just over ten
years, including all Buckeye Creek Calwaters (Little, Grasshopper, Harpo and Flat Ridge) except NF
Osser Creek. Data from CDF, Santa Rosa.
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Another troubling aspect of the THP 1-04-059/TCP 04-531 application is its failure to acknowledge
major removal of timber in the Little Creek watershed proper that does not appear as part of CDF THP
records (Figure 14). Gualala River residents concerned about land use activities in the Little Creek
watershed and the Annapolis vicinity provided aerial photo documentation of un-permitted harvests in
the area affected by the THP 1-04-030SON, Hanson/Whistler Timberland Conversion Permit (TCP)
#530. These impacts are not noted by Jacobszoon (2004) nor by the CDF Negative Declaration, yet
they appear large enough to contribute significantly to problems similar to those that would be
generated by THP 1-04-059/TCP 04-531. Kauffman et al. (1999) point out that riparian areas and
watersheds can only recover when anthropogenic stressors are ameliorated. This conversion and timber
harvest is particularly ill-timed because of the already widespread nature of watershed disturbance
from timber harvest and roads at this time.

THP 1-04-059/TCP 04-531 states that “Adherence to plan elements should result in similar erosion
potential for both pre and post-construction conditions.” Collison et al. (2003) note that all timber
harvest and road building have significant sediment impacts even under current California FPR’s.
Dunne et al. (2001) point out that in fact widespread disturbance, as documented here for the Buckeye
Creek, Little Creek and Gualala River watersheds, have major impacts that this THP/TCP and CDF’s
Negative Declaration do not acknowledge:

“Generally speaking, the larger the proportion of the land surface that is disturbed at any time,
and the larger the proportion of the land that is sensitive to severe disturbance, the larger is the
downstream impact. These land-surface and channel changes can: increase runoff, degrade
water quality, and alter channel and riparian conditions to make them less favorable for a large
number of species that are valued by society. The impacts are typically most severe along
channels immediately downstream of land surface disturbances and at the junctions of
tributaries, where the effects of disturbances on many upstream sites can interact.”

In the Fisheries section above, it was pointed out that 1-04-059/TCP 04-531 does not deal sufficiently
with endangered and threatened Pacific salmon and Dunne et al. (2001) point out that at risk
populations can be lost, if cumulative effects are ignored and anthropogenic stressors continued:

“Cumulative impacts can result from individually minor but collectively significant projects
taking place over a period of time. They may occur at a site through repetition of a change
caused by successive operations, or through two or more results of an operation, or they may
occur at a site remote from the original land transformation and with some time lag. The
concern about cumulative effects arises because it is increasingly acknowledged that, when
reviewed on one parcel of terrain at a time, land use may appear to have little impact on plant
and animal resources. But a multitude of independently reviewed land transformations may
have a combined effect, which stresses and eventually destroys a biological population in the
long run.”

Dunne et al. (2001) also point out that CWE must be managed by minimizing risk: “Inevitably, the
institutional aspects involve decisions about how much environmental and other risks are acceptable in
a project. Before the institutional evaluation can be made, however, the risks of CWES need to be
identified in some transparent manner.” The lack of provision of sufficient information on which to
judge impacts of 1-04-059/TCP 04-531 fails the test of transparency. CDF should be rejecting this
project because the high existing impacts and additional threats posed by previously permitted or
completed projects, or at least calling for a full Environmental Impact Statement (EIS).
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Figure 14a. Area of THP 1-04-030SON/TCP
#530 in 1990 showing almost complete cover,
but high road and skid trail densities.

Figure 14b. This photo shows the same area as
Figure 14a in 1996 with major changes in
vegetation, but no THPs filed.

Figure 14c (At left): The 2002 aerial photo shows
major new openings and substantial thinning of
forests, again with no record from CDF for timber
harvests on file. This type of large scale vegetation
removal is a clear cut equivalent in places and likely
already contributing to changes in runoff patterns
(Jones and Grant, 1996), even without further
conversion to vineyards.
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Flow Issues

The hydrologic review of THP 1-04-059/TCP 04-531 is not complete or credible. It makes a number of
unfounded assertions and provides no flow measurement data from Little Creek for assessing impacts
of the project or judging their importance in supporting fish life. The THP/TCP notes that coho salmon
are absent in the project WAA, that habitat for them is judged as marginal due to “inconsistent flow
levels”, yet makes no attempt to relate that information back to the plans. Jacobszoon (2004) makes
many misstatements related to flows:

e “Surface flow will occur during winter months and is unavailable during low flow
summer conditions with or without project implementation.”

e “There is no scientifically valid way to directly correlate well water levels or yield in
any area with local rainfall patterns or with surface runoff patterns.”

e “The hydraulic impacts of any well are limited to a cylindrical zone of tens to a few
hundred feet in proximity to the bore hole...”

A report by Kamman Hydrology and Engineering (2003), which was written in response to a similar
Gualala River THP/TCP, reflects a more scientific approach to the question of the affect on flow of
vineyard development in headwater swales. Jacobszoon’s (2004) characterization of ground water
infiltration as being unimportant in groundwater recharge has no scientific support (CDWR, 2003).
Associations between rainfall, runoff and infiltration can be calculated, but such studies have not been
carried out in the Gualala River basin. Again the assertion by Jacobszoon (2004) that the potential zone
of influence for the wells proposed being limited to tens or hundreds of feet has no support (CDWR,
2003). Jacobszoon (2004) states erroneously that watershed size dictates base flow and implies that
water withdrawal from a well could not decrease the surface flows because of lack of a groundwater
connection, yet provides no data to support this contention.

Kamman Hydrology and Engineering (2003) note the importance of infiltration in wild land hydrology
and ground water recharge. Head water springs may be an important source of water during low flows
of summer. Jacobszoon (2004) notes that “a backhoe/excavator shall be used to construct a diversion
from a spring to an adjacent Class 111 watercourse.” Activities around headwater springs with heavy
equipment are likely to disrupt groundwater recharge and natural connections between spring areas and
streams below. Cold water base flows in summer are critical to the maintenance of steelhead trout and
their further disruption will make the eventual recovery of coho salmon less likely. CDF does not have
the experience or expertise in this area to properly evaluate changes in flow related to vineyard
development. Changes in hydrology and flow diversions or reductions, such as those likely to occur
under THP 1-04-059/TCP 04-531, should require a full scale EIS under CEQA.

Leopold and McBain (1995) also pointed out that wide spread compaction related to timber harvest in
the Garcia River basin elevated winter runoff. This finding is similar to Jones and Grant (1996) who
estimated that, when 25% of the area of a basin were impacted by timber harvest and roads, flow
increases of 50% resulted. They note that increased peak flows can scour riparian areas, potentially
elevating water temperatures. The increase in peak flows likely associated with road construction are
noted above. IFR (2002) advanced a hypothesis that coho salmon and steelhead recovery are limited by
summer low flows in the Gualala River basin. Both Jacobszoon (2004) and CDF in their Negatively
Declaration fail to note that extensive reaches of the Gualala River currently lack surface flow because
of severe aggradation, yet many of these reaches once supported standing crops of older age steelhead.
No further diversions in the Gualala River basin should be allowed until sediment has been flushed
from the system and surface flows restored in formerly productive reaches and tributaries.
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Conclusion

Despite CDF having spent hundreds of thousands of dollars in public money to build tools for
watershed analysis in the Gualala River basin (IFR, 2003), these data seem to be ignored by CDF
regional staff when reviewing land use plans, such as Timber Harvest Plan 1-04-059 SON and the
Martin Timberland Conversion Permit 04-531. | am enclosing a copy of the KRIS Gualala database
and companion ArcView electronic map project, although much of this information is also available
over the Internet at www.krisweb.com. CEQA calls for use of the best available scientific information
in planning processes and the CDF Negative Declaration for these plans certainly does not meet that
criteria because it ignores a great deal that exists.

The extremely poor health of the Gualala River watershed and Buckeye Creek sub-basin are ignored
by Jacobszoon (2004) and CDF. The Gualala River is losing its ability to support coho salmon and
steelhead trout. Sediment over-supply is evident in the mainstem of Buckeye Creek and its tributaries
in the vicinity of the plan. No data are supplied for Little Creek itself with regard to its current
condition.

Rieman et al. (1993) characterize a salmonid population as at moderate risk of extinction when:

"Fine sediments, stream temperatures, or the availability of suitable habitats have been altered
and will not recover to pre-disturbance conditions within one generation (5 years). Survival or
growth rates have been reduced from those in undisturbed habitats. The population is reduced
in size but no long-term trend in abundance exists."

The conditions described above fairly characterize the Gualala River and its steelhead population,
while the coho population would merit a high risk classification (CDFG, 2002). This level of risk is
nowhere acknowledged in the THP/TCP and discussions do not even include data from the effected
tributary Little Creek, which may be a key cold water refuge for steelhead juveniles.

This project is likely to decrease ground water recharge and thus reduce base flows in summer needed
by salmonids. The reduced cold water flow will also increase problems with elevated water
temperature. Increased sediment from the site will also contribute to stream warming as it reduces the
width to depth ratio of Little Creek and Buckeye Creek below and increases opportunities for heat
exchange with the atmosphere. Impacts from these projects, coupled with existing high levels of
disturbance and existing problems with aquatic health, are likely to have dire consequences for the
prospect of salmonid recovery in the Gualala River basin.

Additional timber harvests in the Gualala River basin, and especially vineyard conversions, should not
go forward until water temperature and sediment transport have returned to unimpaired levels and
salmonid productivity has been restored. This timber harvest and conversion, in combination with
others already permitted, are highly likely to negatively impact recovery prospects for coho salmon
and steelhead in the basin and will help continue the trend toward increased sediment, increased water
temperatures and decreased surface flows. Ultimately the entire aquatic community of the Gualala is at
risk from such activities, including non-listed species like the Sacramento sucker (Higgins, 2003b), as
more of the river will lose surface flow. The Negative Declaration should be withdrawn and a full EIS
required.

Sincerely,

Patrick Higgins
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Patrick Higgins
Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428
phiggins@humboldtl.com

December 19, 2004

Ms. Leslie Markham, Forest Practice Division Chief
California Department of Forestry and Fire Protection
135 Ridgeway Avenue

Santa Rosa, CA 95401

Re: Response to Comments on Timber Harvest Permit THP 1-04-030 SON,
Hansen/Whistler and Timberland Conversion Permit (TCP) #530

Dear Ms. Markham,

I have just completed review of the response to comments for the Hansen/Whistler
Timber Harvest Permit THP 1-04-030 SON, including responses to comments | filed on
April 14, 2004. 1 am once again doing this review for local watershed residents who are
concerned about the health of the Gualala River. They also feel that the California
Department of Forestry (CDF) is not preventing damage to the river as required under the
Federal Clean Water Act (CWA) and the California Environmental Quality Act (CEQA).
This conversion and harvest are in the Little Creek watershed, a lower tributary to
Buckeye Creek, which is showing advanced signs of cumulative watershed effects
(CWE) as established in my previous comments, and new evidence presented by CDF
indicates that Little Creek itself has a similar level of impacts.

After acknowledging that the stream is barely showing surface flow due to aggradation,
CDF has approved the TCP and is now moving to approve the THP. This is a direct
violation of CEQA because sediment impacts will occur and other recent and foreseeable
activities in the watershed have also contributed to this recognized problem. The repeated
statement that all effects from the plan can be fully mitigated and that there will be no
impact to Little Creek is not credible (Dunne et al., 2001; Collison et al., 2003).

My Qualifications

To remind you, my expertise in the Gualala River watershed is a result of my having
studied the watershed since 1997. | have recapped (and recaptured) the literature on
fisheries and watershed processes for the Gualala River for the Redwood Coast Land
Conservancy (Higgins, 1997). | then worked closely with the Gualala River Watershed
Council and the California Resources Agency to provide technical assistance for the
Gualala River Watershed Assessment (CARA, 2002) as part of the North Coast
Watershed Assessment Program (NCWAP). In addition to providing analytical support to



the agency staff, | helped assemble all available data, bibliographic resources, photos and
electronic maps into the KRIS Gualala database (IFR, 2002), which is part of your
record. Despite the fact that the KRIS Gualala project was funded by CDF to provide a
tool for cumulative watershed effects analysis, your staff does not appear to be using it,
even at this late date.

Cumulative Watershed Effects

Once again the project proponents and CDF have failed to deal with risk of cumulative
watershed effects quantitatively or credibly. For the purpose of these comments, these
impacts will be termed cumulative watershed effects and be abbreviated CWE. The
definition of CWE from Dunne et al. (2001) was provided in former comments, but it is
similar to those described in CEQA:

e “Cumulative impacts’ are defined as ‘two or more individual effects which, when
considered together, are considerable or which compound or increase other
environmental impacts.

« Individual effects may be changes resulting from a single project or a number of
separate projects.

e The cumulative impacts from several projects is the change in the environment
which results from the incremental impact of the project when added to other
closely related past, present, and reasonably foreseeable future projects.
Cumulative impacts can result from individually minor but collectively significant
projects taking place over a period of time."”

As | pointed out in my April 14, 2004 memo to your regarding this THP/TCP, until risk
is quantified scientifically, CDF and other agencies cannot gauge effects or prevent
further damage to the Gualala River and its tributaries as required by CEQA. Response to
my comments, and those of others who oppose the project, show that parties preparing
these responses are unwilling or unable to understand arguments advanced related to
CWE and confirm that they, like CDF staff, do not have capacity to meet CEQA
requirements in this regard. The Dunne et al. (2001) report is from the foremost
authorities on watershed processes from the University of California system and they
point out systematic problems in timber harvest review and problems with dealing with
CWE that are exemplified in this THP/TCP. The fact that this project involves a
Timberland Conversion raises hydrologic impact questions even further beyond those
normally considered for THPs.

The statement in responses to comments that CWE from the pending vineyard conversion
“have been mitigated to less than significant” is not credible. Since the response, like the
original THP/TCP, fails to reflect the findings of Dunne et al. (2001), | will provide the
following quotes from the document which are applicable to attempts at CWE analysis. It
is obvious that methods of analysis have not changed since 2001, despite the advice of
the U.C. systems foremost watershed science authorities.



Dunne et al. (2001) describe how mitigation such as that offered on this THP/TCP will
likely be imperfect and lead to impacts, but because of the lack of effectiveness
monitoring that CWE will be untraceable, but none-the-less extant:

“However, widespread experience in most types of terrain and land uses (forestry,
agriculture, urbanization, mining, etc.) has proven that mitigation by on-site
BMPs is usually imperfect, and much of the induced perturbation (say of runoff or
sediment) “escapes” or “leaks” from the impoundment device or from the surface
protection, and accumulates downstream, though at a reduced level. It is because
of the limited effectiveness of on-site mitigation that CWEs have been identified
widely by environmental scientists.”

Once again, the responders and CDF remains use an artificially defined boundary for
CWE analysis for this project and ignore substantial evidence of previous disturbance and
aquatic stress at the scale of Little Creek, the Little Creek Calwater Planning Watershed,
Buckeye Creek and the Gualala River. Dunne et al. (2001) characterized this approach to
CWE assessment:

“The resulting “postage-stamp’, or ‘parcel-by-parcel’, approach, in which only the
immediate project area of a single, small timber harvest is ever reviewed. —- as
all other reviewers have said --- does not capture the cumulative influence of
multiple harvests over a long period of time in a large, complex watershed.”

Dunne et al. (2001) noted a significant impediment to proper characterization of CWE in
the THP review process is CDF’s “unquestioning and unverified reliance on mitigation.”

“While there are clear benefits of, say, removing unstable, eroding roads, the
notion that such practices coupled with new land-use activities will avoid CWE is
unsubstantiated. There has also been a reliance on untested mitigation measures
rather than an effort to documenting CWE processes. The resulting belief that
BMPs mitigate or prevent potential problems accounts for the proclivity among
many THP applicants to assert that no cumulative effects will occur because they
will be mitigated out of existence.”

This is exactly the approach taken with THP 1-04-030 SON and response to comments
and it lacks scientific credibility or a basis in data collected at the appropriate scales. This
includes a complete lack of quantitative aquatic data from Little Creek, the water body
most likely impacted by this project.

The responders say that the THP will cause the loss of some forest and have some
watershed impacts, but such impacts are insignificant because they affect only 2.5% of
the Little Creek Calwater Planning Watershed (CPW) and “approximately 95% of the
planning watershed remains forested.” This statement does not reflect that tree size in the
basin indicates very early seral conditions, as shown by CDF and U.S. Forest Service
(Warbingtron et al., 1999). Figure 1 shows the size of trees in the Little River CPW as of
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Figure 1. Tree size and vegetation types of the Little Creek Calwater Planning Watershed
derived from a 1994 Landsat image shows that the forest is in early seral stages. Data
from the USFS Spatial Analysis Lab and CDF Fire and Resources Assessment Program
(FRAP).

1994 according to Landsat data. Because site potential in old growth redwood forests on
the Gualala can be in excess of ten feet (IFR, 2002), the fact that there are almost no trees
greater than 3 feet in diameter at breast height (dbh) shows that the entire area is in early
seral conditions. The fact that 30% of the watershed is in trees smaller than 12 inches
shows that there has been disturbance at that level in the 15 years prior to 1994. Recent
timber harvests are likely to continue to cause erosion problems for at least 15 years after
logging. Effects from roads related to projects may have a much more long lasting
hydrologic impact (Quigley and Arbelbide 1997).

Reeves et al. (1993) point out that timber harvest in greater than 25% of Oregon coastal
watersheds in less than 30 years caused a loss of Pacific salmon species diversity. That
pattern of disturbance and response is extant in the Gualala River watershed as
established in KRIS Gualala (IFR, 2002), where coho salmon have disappeared and
attempts to re-establish them as recently as 1995-1998 through direct planting have failed
as a result of CWE in the North Fork Gualala River and its tributaries.

While CDF quantifies agricultural conversions in Sonoma County as part of CWE
analysis, their database queries for CWE analysis do not even include timber harvests,
presumably because they think they have been fully mitigated. The timber harvest map
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what was inferred above from tree diameters, that 34% of the CWP has been logged in a
ten year period. The addition of the 4.5% of the area of the Little Creek CPW developed
in vineyards must be considered in conjunction with this level of pre-existing
disturbance, which is well over recognized CWE thresholds (Reeves et al., 1993). As
indicated in my previous comments, there is photographic evidence of additional,
unpermitted timber harvest and conversion in this CPW and CDF and responders are
failing to quantify or fully recognize this as well.

CDF did respond to questions | raised about unpermitted land use activities in the Little
Creek CPW with useful information. In fact CDF acknowledges illegal, unpermitted
timber harvests and unpermitted vineyard conversions had taken place as well as legal
conversions of parcels less than 3 acres that did not require permits. The response states
that one illegal timber harvester paid a “substantial fine.” Payment of fines to the State
does not abate environmental problems caused by the illegal activities. It is likely that
less care was taken by illegal operators than by those working with State agencies and
CDF and that sediment contributions from their activities has been considerable.

Although CDF and those providing comments say they are responding to my CWE
concerns with regard to fisheries and aquatic habitat, indeed the additional information
they have supplied prove problems already exist. The CDF or private consultant habitat
“survey” as part of Response to Comments really only represents a quick reconnaissance,
but confirms my assertions of advanced CWE:

e “Pools in Little Creek tend to be shallow and silted in....

e Pools in Little Creek are intermittent due to siltation....

e Pools observed on the subject property are acting as sediment traps for fines and
gravel.”

The same report documents a “load of silt not yet flushed through the system.” CDF
states that it acknowledges Buckeye Creek impairment but cites NCWAP (CARA, 2002)
as indicating “apparent recovery in watershed conditions.” The Gualala River WA
(CARA, 2002) found compromised habitat conditions in Buckeye Creek in 2001 and,
without more recently collected channel data to confirm this “apparent recovery”, such
claims lack credibility.

For Little Creek to classify as an unimpaired water body, it would have to meet the
following criteria:

e Pools frequency of 40% by length with pools greater than three feet deep in
abundance,

e Water temperatures at its convergence with Buckeye Creek of less than 16.8 C
MWAT, and

e Coho salmon juveniles present and steelhead juveniles of several age classes
abundant, including some two year old fish.



This would indicate that Little Creek were a healthy freshwater ecosystem within its
former range of variability and not suffering from CWE.

Fisheries Issues: Coho Salmon, Steelhead Trout and ESA Requirements

Fish discussions in the THP/TCP and Response to Comments are generic, in that coho
life history information is not specific to the Gualala River basin and no discussions of
the status of Gualala River coho are to be found. CDF avoids fundamental requirements
to protect coho salmon since they are listed as Threatened in the Gualala River basin
under both the Federal and California Endangered Species Acts. Similarly, steelhead are
listed as Threatened in the Gualala River basin under Federal law, but no discussions of
population status in the Gualala Basin or regionally is offered. The response to comments
and CDF are still not citing the Status Review of California Coho Salmon North of San
Francisco (CDFG, 2002) after my repeated requests that the document be recognized,
and that credible discussions regarding both coho and steelhead be included in your
reviews.

The field memo from Little Creek provided with the Response to Comments indicates
that “coho salmon habitat in the assessment area is marginal due to the small number of
deep pools and inconsistent flow levels” and that coho were not found. No methods, such
as electrofishing or direct observation (Adams et al., 1999), were discussed in the memo
and or the extent of the reach surveyed. In order to ascertain that coho do not occur in
some Yyears, surveys would have to be conducted for three years because coho are even
age spawners and develop strong and weak years classes as a result.

There is no indication that there are older age steelhead in Little Creek, and compromised
pool depth would likely limit carrying capacity for yearlings and two year old fish. This
means that Little Creek has similar CWE to most Gualala River basin tributaries, which
lack older age steelhead juveniles (CARA, 2002). Electrofishing at dozens of sites in the
Gualala River Basin in 2001 caught very few large steelhead juveniles. This is important
because steelhead must spend one or two years in freshwater before entering the ocean in
order to survive as adults (Barnhart, 1986).

As | have pointed out in past comments, Buckeye Creek and Little Creek are both of
sufficiently low gradients that coho salmon would have been at least a co-dominant
salmonid species in both streams. The lack of attention to population viability under ESA
also shows negligence in terms of CWA requirements. No land use activities should be
allowed to further degrade either Little Creek or Buckeye Creek until they are supporting
a cold water fishery, including both coho salmon and steelhead juveniles, CWA
“beneficial uses.”



Roads and Cumulative Watershed Effects and THP 1-04-030 SON

Road discussions again show the incapacity of responders to grasp yet another critical
CWE issue. The road densities in the Little Creek CPW are 8 miles per square mile of
watershed area (Figure 4), which is very high with regard to CWE risk as defined by the
National Marine Fisheries Service (1996). They recommended that densities be limited to
less than 2.5 mi./sg.mi. with no streamside roads.

Cederholm et al. (1981) showed that major damage was done to watersheds when road
densities exceeded 4.7 mi./sg.mi. and that sediment yield to streams was on the order of
2.6 to 4.2 times the natural rate of sedimentation. CDF does not provide a quantitative
assessment of sediment from roads anywhere in the THP/TCP nor does the Response to
Comments. This ignores well founded science provided as part of the Gualala River
Technical TMDL (CA SWRCB, 2001) indicating elevated, man-caused erosion from
roads. Those responding to comments should recognize these pre-existing impacts and
CDF should consequently deny further development requests until results from
monitoring of stream channels indicate recovery.

Road Densities in Miles/Square Mile for All Buckeye Creek Sub-Basins
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Figure 4. This chart shows the density of roads in miles per square mile for Buckeye
Creek watershed with a reference line of 2.5 mi./sg. mi., which is slightly above NMFS
(1996) properly functioning watershed condition level for Pacific salmon. Little Creek
has one of the highest road densities in the Gualala River basin. Data from U.C. Davis
ICE and North Coast Regional Water Quality Control Board.

The U.S. Forest Service (USFS, 1996) considered road densities greater than 4.7 mi./sq.
mi. "Extremely High" in terms of potential aquatic impacts in the Interior Columbia



River Basin (Figure 5). Their reference was derived by comparing data for bull trout and
other salmonid species with road densities over 3,000 watersheds. They concluded that
"the higher the road density, the lower the proportion of sub-watersheds that support
strong populations of key salmonids™ and that bull trout were absent from watersheds
with more than 1.7 mi./sq. mi. of watershed area. They also found a relationship between
fine sediment in streams and road density. Quigley and Arbelbide (1997), also in the
Interior Columbia Basin, found "increasing road densities (combined with the activities
associated with roads) and their attendant effects are associated with declines in the status
of four non-anadromous salmonid species." Jones and Grant (1996) noted that road cuts
disrupted subsurface flows and routed them to streams, which increases flood frequency.

ROAD DENSITIES
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(4.7+ mi./sqmi.) By ICBEMP SubSample Watersheds (-02-.1 mi./sqmi.)
Upper Coeur d" Alene 0406 Example
Actual Density 10.85 mi./sgmi. Actual Density .08 mi./sgmi.
LEGEND
/\/ Streams
/N\/ Roads
MODERATE
(.7-1.7 mi./sqmi.)
. . South Fork Sal 1501
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Figure 5. Road density classifications, in miles of road per square mile (mi./sq. mi.), are
from USFS (1996) Figure 9 and represent risk to sensitive aquatic species. Note also that
they categorize as Extremely High road densities of 4.7 mi./sg. mi. and greater and that
the Little Creek CPW has nearly double that.

In response to my comment that the THP and TCP had failed to deal effectively with
CWE related to roads, responders acknowledged that there were significant problems
with the Little Creek-Flournoy Road, but they were being fixed. This shows a patent
misunderstanding that similar problems exist on virtually all roads and there are dozens
of miles of roads in just the Little Creek CPW alone. As I pointed out before, the road



densities are conservative estimators of disturbance with potential for surface erosion
because they do not reflect temporary roads, skid trails or landings.

At other places in the THP/TCP and in Response to Comments it is noted that the road
that parallels Little Creek has been abandoned because of stream side landslides. CDF
and those responding to comments seem to think that just walking away from such a road
prism means that sediment will no longer be contributed to streams. It is likely, however,
that this old road bed will continue to erode unless it is recontoured and planted with
trees. It also represents a major pre-existing sediment source only recognized by CDF late
in the review process. There is discussion of getting grant money for fixing the Little
Creek-Flournoy Road and this is taken as mitigating road problems off site. It is
inappropriate to be using public money to fix a private land road and then count it as
mitigation that allows further development.

Water Temperature

Those responding to comments, like CDF before them, continue to miss the connection
between sediment and water temperature. As Dunne et al. (2001) point out, there is
almost always “leakage” from mitigation measures, so sediment from the THP/TCP area
is likely to reach Little Creek. CDF has established that Little Creek is suffering from
advanced CWE, with silt-filled, shallow pools and loss of surface flows due to massive
aggradation. Filling of streams with sediment changes the width to depth ratio and
increases heat exchange, which results in stream warming (Poole and Berman, 2000).
The continued reiteration by CDF and the responders that streams do not cross the
property, that there is no riparian removal associated with this project and, therefore, the
THP/TCP cannot warm the stream is incorrect.

The responders and CDF are also missing a second well recognized mechanism for
stream warming. Brosofske et al. (1997) found that soils warmed in response to
vegetation removal and that ground water temperatures also warmed. Changes in ground
water temperatures in turn warmed spring flows and adjacent stream reaches. These
mechanisms are also likely to cause additional warming to Little Creek for which no
actual temperature data are available.

Flows Issues

While substantial quantities of information have been filed by the proponents of THP 1-
04-030 SON and TCP-530, there are still fundamental flaws in arguments regarding
likely effects on surface flows from this project. I am not a hydrologist so | will restrict
my remarks to the mechanism that | know will operate to reduce surface flow.

I have described in previous comments how the Gualala River and its tributaries have lost
surface flow because aggradation of the stream bed is so severe that flows now percolate
through the gravel bars in late summer and fall. The Response to Comments notes that
Little Creek loses surface flow, which is consistent with substantial, pre-existing
sediment pollution. Additional sediment from this THP/TCP will continue the pattern of



sediment yield over background, and thus further degrade Little Creek and cause it to
lose surface flow earlier in the season and ultimately to lose all function as fish habitat.
This is a text book case for CWE and, as an issue on its own, should cause CDF to turn
down this project and ones similar until Little Creek has recovered.

Agency Incapacity

In my previous comments, I have supplied a scientific basis for CWE assessment,
including water temperatures required by coho salmon (Welsh et al., 2001), for fine
sediment in spawning gravels (McHenry et al., 1994) and for pool frequencies (CDFG,
1998). In my response here | have acquainted CDF staff with new literature from the
Columbia Basin on CWE thresholds and roads (USFS, 1996; Quigley and Arbelbide,
1997) and how sediment affects temperature (Poole and Berman, 2000). | have provided
data to show the compromised quality of Buckeye Creek and CDF or project proponents
have now demonstrated advanced CWE in Little Creek. Unfortunately, as Dunne et al.
(2001) pointed out, CDF, other agencies overseeing and those responding to comments
on this THP/TCP lack the professional capacity to deal with the issues I have raised.

CDF and the plan proponents have failed to supply data that show functional aquatic
habitat conditions in Buckeye Creek or Little Cree or support of beneficial uses, to prove
that CWE are not extant. Dunne et al. (2001) point out that regionally recognized CWE
standards should be acknowledged and applied:

“If there are specific scientific limits (such as a lethal stream temperature for fish
or a threshold fine-sediment concentration for spawning beds), RPFs are expected
to know this and to apply it in the context of the rules and in protecting beneficial
uses of water. If the RPF doesn’t know or apply existing knowledge, reviewing
agencies have the duty to require additional mitigation.”

The appropriate mitigation in the case of the THP 1-04-030 SON, especially in light of
the widespread adjacent illegal activity in the plan area, is that the permit should be
denied until the Little Creek and Buckeye Creek watersheds have been allowed to
recover their watershed health and they are meeting CWA requirements, such as
supporting coho salmon and steelhead juveniles of multiple age classes.

Dunne et al. (2001) argue for assessment of CWE risk to be removed from the hands of
CDF staff. The lack of capacity of CDF staff, despite having data tools such as the
preceding NCWAP report (CARA, 2002) and the KRIS Gualala database, demonstrates
that CDF and other agencies may need to acquire additional staff with advanced degrees
in watershed science and conversant in the us of cutting edge analysis tools as
recommended by Dunne et al. (2001).

Unfortunately, CDF staff and those responding to comments do not appear to be reading
literature cited in my comments and those of others and, thus, refusing to recognize
advancements in understanding of CWE regionally. Contrary to the following statement



by Dunne et al. (2001), CDF is not faced with decisions where scientific literature is not
available to support decisions:

“CWE analysis, like all other human endeavors, will have to be conducted
rationally in the face of these uncertainties. Some people will be skillful at this,
and will remain well informed as the technology evolves; others will remain
confused and be unable to proceed because the scientific literature does not
contain the answer to their specific question.”

CDF staff could study recent scientific literature on cold water fisheries and forestry
interactions and make more informed decisions on this THP/TCP. Their failure to do so
and, therefore, to properly assess risk of CWE is insufficient to meet the standards of
CEQA..

Conclusion

CDF is now largely defending positions espoused by consultants for project proponents,
even though experts with credentials far exceeding those of these consultants, such as Dr.
Don Erman and Dr. Michael Johnson, are pointing out major flaws in logic and science.
CDF and CDFG have not collected or presented data on the fisheries or water quality of
Little Creek to show that it is in a non-degraded condition, not suffering from cumulative
watershed effects problems, and, therefore, able to sustain additional impacts.

In fact, additional information provided late in the process of review of THP 1-04-030
SON and TCP-530 establish that Little Creek is similar to other Gualala River tributaries
and showing advanced signs of CWE, such as loss of surface flow. This is exactly the
response that would be expected given the high degree of legal and illegal development
and land alteration that has taken place in the watershed.

Four years after the publication of the Dunne et al. (2001) report, where the best
University of California watershed scientists pointed out deficiencies in CDF’s approach
to cumulative watershed effects analysis, the agency and process are still showing the
same flaws. I believe that CDF and the other agencies involved in review are wasting a
huge amount of money in defending projects that benefit private parties, but threaten to
drive fish stocks in the Gualala River to extinction, and that patently violate CEQA and
the Clean Water Act. It may be time to contract with the University of California for field
studies in this basin to define CWE thresholds, existing levels of impacts, and
recommendations for limits to disturbance, instead of just continuing to fund agencies
that lack the capacity to deal with the issues at hand.

Sincerely,

Patrick Higgins



CC: Allen Robertson, Deputy Chief

California Department of Forestry and Fire Protection
P.O. Box 944246

Sacramento, CA 94244-2460
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Patrick Higgins

Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428
phiggins@humboldtl.com

July 28, 2009
Mr. Allen Robertson
California Department of Forestry and Fire Protection
P.O. Box 944246
Sacramento, CA 94244-2460

Re: Comments on Artesa Vineyard Conversion Draft Environmental Impact Report (SCH#
2004082094)

Dear Mr. Robertson,

I provide the comments below on the Artesa Vineyard Conversion Draft Environmental Impact
Report (DEIR)(Monk and Assoc. 2009) at the request of the Friends of the Gualala River. The
emphasis of my comments will be on cumulative watershed effects from the project activities
and likely impacts to coho salmon (Oncorhynchus kisutch) and steelhead trout (Oncorhynchus
mykiss), although I also touch on impacts to other native fish species, the western pond turtle
(Clemmys marmorata) and the yellow-legged frog (Rana boylii).

Summary

While the DEIR for the proposed Artesa Vineyard is quite lengthy, there are major flaws in its
scientific assumptions and the discussion of fisheries, water quality, hydrology and cumulative
effects lack scientific credibility. Ecological problems and watershed and water quality
conditions are more aptly characterized than in earlier drafts (Higgins 2003), but the DEIR
falsely states that all problems from the project itself will be eliminated through use of best
management practices (BMPs) or implementation of mitigation measures:

“The DEIR found significant impacts related to air quality, biological resources, cultural
resources, geology, hydrology and water quality, hazards, transportation and circulation,
and noise. All of these impacts were reduced to a less-than-significant level through the
implementation of mitigation measures.”

Numerous studies of northern California logging impacts over the last decade (Ligon et al. 1999,
Dunne et al. 2001, Collison et al. 2003) point out that on-site mitigation cannot prevent
downstream damage when too great a watershed area is disturbed in too short a period, which is
the case with the Gualala River and Patchett Creek watershed in which the project is taking
place. While the DEIR presents alarming statistics on land use that indicate extremely rapid and
extensive disturbance and development (i.e. 28% timber harvest in 10 years, > 6 miles of
road/square mile), the cumulative effects significance is never discussed and instead old logging
activities are blamed for the current aquatic conditions. Evidence presented regarding Patchett
Creek indicates advanced cumulative effects that the project will most certainly exacerbate.
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In some cases the actual effects of the project are misrepresented, such as the claim that
installation of tile drains and storage of runoff in a 73 acre foot reservoir will not alter
groundwater recharge or base flow in Patchett Creek. Similarly, the likelihood that invasive and
voracious bullfrogs will colonize their pond and likely extirpate native yellow-legged frogs is
also overlooked. The DEIR admits that steelhead use lower Patchett Creek in reaches that have
perennial flow, but then stakes out the absurd position that because they cannot access upper
reaches due to natural barriers that there will be no impact from the project on the species.
Despite five years since the first draft TCP, critical data gaps remain regarding use of Patchett
Creek by steelhead, flow levels in the creek, groundwater levels at the project site, connection of
groundwater and surface water and whether previous development and vineyard conversions
have already depleted flows.

My Qualifications

I have been a consulting fisheries biologist with an office in Arcata, California since 1989 and
my specialty is salmon and steelhead restoration. | authored fisheries elements for several large
northern California fisheries and watershed restoration plans (Kier Associates, 1991; Pacific
Watershed Associates, 1994; Mendocino Resource Conservation District, 1992) and co-authored
the northwestern California status review of Pacific salmon species on behalf of the American
Fisheries Society (Higgins et al., 1992).

Over the past 20 years | have reviewed over 50 timber harvest plans and written comments on
several Total Maximum Daily Load reports (NCRWQCB 2001, U.S. EPA 1998, 1999), that
examine timber harvest as a pollution source. My recent comments on the proposed Threatened
and Impaired Watershed Rules (Higgins 2009) summarize my findings from all those studies and
characterize the current status of coho salmon in the northwestern California, including the
Gualala River watershed. | am attaching these comments as an Appendix with several other
relevant documents for the record.

My other previous work in the Gualala River basin includes the Gualala River Watershed
Literature Search and Assimilation (Higgins, 1997), which | compiled for the Redwood Coast
Land Conservancy. THP and TCP comments for previous clients include the following that |
wish to incorporate into the record by reference. Please let me know if you would like me to
retransmit copies of these for your files.

e Artesa Timberland Conversion Permit (TCP) 02-506 and Timber Harvest Plan
(THP) 1-01-171 SON (Higgins, 2003a),

e Seaview TCP 02-524 and THP1-01-223 SON (upper South Fork Gualala
River) (Higgins, 2003b),

e Hanson/Whistler Timberland Conversion Permit TCP 04-530 and THP 1-04-030
SON (Little Creek) (Higgins, 2004a),

e Negative Declaration for Martin TCP 04-531 and THP 1-04-059) (L.ittle Creek)
(Higgins 2004b), and

e THP 1-04-260 MEN (Dry Creek, North Fork Gualala River)(Higgins 2007).

Since 1994 | have also been working on a regional fisheries, water quality and watershed
information database system, known as the Klamath Resource Information System or KRIS
(www.krisweb.com). This custom program was originally devised to track restoration success in




the Klamath and Trinity River basins, but has been applied to another dozen watersheds in
northwestern California. The California Department of Forestry (CDF) funded KRIS projects in
six northern California watersheds as part of the North Coast Watershed Assessment Planning
effort, including the Gualala River (IFR, 2003). Several charts and maps within this report come
from KRIS Gualala and the source data and raw data that support my assumptions can be
checked on-line (www.krisweb.com/krisgualala/krisdb/html/krisweb/index.htm), including
complete metadata that provides contacts for data sources.

Between September 2008 and the present | have been assisting the National Marine Fisheries
Service (NMFS) with coho salmon recovery planning in southwest Oregon and have become
intimately familiar with scientific literature on Pacific salmon restoration (Reeves et al., 1995,
Doppelt et al. 1993, Bradbury et al. 1995). | am also attaching my comments on the Draft Policy
for Maintaining Instream Flows in Northern California Coastal Streams (SWRCB 2008)
prepared for the Redwood Chapter of the Sierra Club because they cover the Gualala River
watershed and cumulative effects problems of flow depletion are manifest throughout the region.

Effects of Proposed Artesa Vineyard on Fisheries

Instead of collecting and presenting data on fisheries, such as whether steelhead are using lower
Patchett Creek, the DEIR cites the California Natural Diversity Database indicating that they
aren’t present within ten miles. In fact the NCRWQCB staff has confirmed their presence in the
perennial lower reaches of the creek and it must be assumed for discussion that they are present
and dependent on continuing summer baseflows. The DEIR cites the same source for location of
the Gualala roach (3.3 miles west), but instead should have used North Coast Watershed
Assessment Program (NCWAP 2003) data that are readily available in KRIS Gualala (Figure 1).

California Department of Fish and Game (CDFG) pooled September 2001 electrofishing data
indicate that the lower Wheatfield Fork Gualala River had steelhead young of the year (0+) and
yearlings (1+), but Gualala roach, stickleback and sculpin were more predominant in the sample.
This fish community is indicative of a highly perturbed ecosystem with very warm water
temperatures, but cold water seeps and springs or small tributaries are likely allowing for
steelhead survival. In the middle reach of the Wheatfield Fork, CDFG found no steelhead and
instead only the species more adapted to warm water (Figure 2). The Artesa Vineyard project
will further deplete flows to Patchett Creek, which is likely also contributing either surface flows
or sub-surface groundwater to the lower Wheatfield Fork. The type of exploration the DEIR
should have engaged in was to determine whether the NCWAP team found steelhead juveniles at
or below Patchett Creek. The patches of cold water in which steelhead are residing are known as
refugia and the U.S. Environmental Protection Agency (2003) counsels that all such cold water
sources protected as a priority, especially in large river basins with major water temperature
problems. Bradbury et al. (1995) also point out that protection of these features is a priority, if
Pacific salmon species are to be successfully restored. Although there are no water temperature
data for lower Patchett Creek, it must be assumed that it has very cold water temperatures due to
the nearness of groundwater and the incised shady canyon through which its lower reaches flow.
Also, NCWAP (2003) water temperature data include a small unnamed tributary of the
Wheatfield Fork Gualala (Figure 3) that has temperatures that are fully suitable for Pacific
salmon and Patchett Creek would have a naturally similar regime.

CDFG habitat typing data show that the Wheatfield Fork lost surface flow during the summer of
2001 in many of its lower reaches (Figure 4). Flow depletion in Patchett Creek from the Artesa
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Lower Wheatfield Fork Gualala River Electrofishing Catch 2001
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Figure 1. California Department of Fish and Game pooled electrofishing survey data from September
2001 showed that the lower Wheatfield Fork had steelhead but was dominated by warm-adapted fish.
Data from CDFG and KRIS Gualala.

Middle Wheatfield Fork Gualala River Electrofishing Catch 2001
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Figure 2. California Department of Fish and Game pooled electrofishing survey data from September
2001 showed that the middle reaches of the Wheatfield Fork Gualala had no steelhead and instead only
warm-adapted fish species, particularly the Gualala roach. Data from CDFG and KRIS Gualala.
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Figure 3. NCWAP (2003) water temperature data indicate the lower Wheatfield Fork Gualala is much too
warm for coho salmon or steelhead but the unnamed tributary downstream of Patchett Creek was fully
suitable. Data from NCWAP (2003) and KRIS Gualala.

Figure 4. California Department of Fish and Game habitat typing data indicate that numerous reaches of
the lower Wheatfield Fork Gualala lacked surface flow. This is indicative of cumulative effects related to
aggradation, flow depletion and changes in watershed hydrology. CDFG data from KRIS Gualala.

Vineyard development with its tile drains and 73 acre foot storage reservoir will likely further
deplete flows and cause additional reaches of the lower Wheatfield Fork to dry up. As surface
flow is lost, even the hardy Gualala roach will decline.



The DEIR does not mention the absence of Sacramento suckers in the Gualala River in all recent
surveys, which is likely indicative of a major decline in their population, if not their wholesale
disappearance. This fish is somewhat tolerant of sediment and very tolerant of warm water and
its disappearance demonstrates the extent to which the Gualala River ecosystem has unraveled.
As pointed out in my previous reports and comments (Higgins 1997, 2003, 2007), suckers
formerly thrived in the mainstem Gualala after the 1964 flood but flow depletion has now greatly
reduced viable summer mainstem habitat. The Gualala River watershed is almost
homogeneously disturbed, resulting in a lack of clear water tributaries in winter leaving suckers
exposed to high sediment transport levels. Suckers also deposit eggs on the surface of stream
gravels and shifting bedload or fine sediment deposits likely limit hatching success.

Coho salmon are “extirpated in the Gualala River or nearly so” according to CDFG (2002), but
no further degradation or additive cumulative effects stressors should be allowed if they are ever
to be recovered (Kaufmann et al. 1999). DeHaven (In Press) has conducted steelhead spawner
and redd counts on the mainstem Wheatfield Fork Gualala River since 2002 and has now
compiled trend data for the adult population. His finding is that returns in 2009 were the lowest
since surveys began and that it was down by an order of magnitude from the prior year (Figure
5). The estimated return 369 individuals is under the estimate of 500 recognized by Gilpin and
Soule (1991) as a critical floor for populations to maintain genetic diversity, although there is
likely genetic exchange with populations from other Gualala River sub-basins.

One of the major factors allowing steelhead to survive and for returns to sometimes be in the
thousands is the critical role played by the estuary for juvenile steelhead rearing (Higgins 1997).
Additional watershed disturbance, including the Artesa Vineyard project that cumulatively
deplete flows and contribute sediment will ultimately lead to diminished estuarine volume and
carrying capacity for steelhead, if development remains unchecked.

Wheatfield Fork Gualala Steelhead Adult Population Estimate 2002-2009

6000

Population Estimate

2002 2003 2004 2005 2006 2007 2008 2009

Years

Figure 5. Adult steelhead surveys and redd counts of the Wheatfield Fork Gualala have been conducted
by DeHaven (In Press) from 2002 to 2009. Trends indicate substantial fluctuation in returns.
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Despite noting that lower Patchett Creek below the proposed Artesa Vineyard has steelhead and
agreeing with my assertion that it is likely naturally cold, the DEIR makes the following
statement in the Biological Assessment (page 68):

“The project site does not provide habitat for any fish species, listed or non-listed, since

Patchett Creek and the tributaries onsite do not provide suitable flows or water depths for
fish. Also, Patchett Creek dries almost completely in the summer months only retaining a
few relatively small and shallow pools in the south central reach of Patchett Creek on the
project site. While endangered fish species are known to occur in the Gualala River many
miles downstream of the project site, the proposed project will not impact these species.”

This contrasts with another passage later in the Biological Assessment of the DEIR (p 143):

“The Fisheries Assessment notes that, according to the North Coast Regional Water Quality
Control Board (NCRWQCB), steelhead are found in the lower (Class I) reaches of Patchett
Creek commencing about 4,800 feet downstream of the project area. Steelhead are not able to
migrate above this point, as there is an impassable area to further upstream reaches.”

Steelhead in lower Patchett Creek are not “many miles” downstream of the site, since the stream
is only about two miles long. Patchett Creek is already suffering from extensive water extraction
and development that the Artesa Project will add to and very clearly diminish if not eliminate
carrying capacity for steelhead.

Finally, the DEIR fails to mention another important, endemic anadromous fish that might be
impacted by the Project, the Pacific lamprey. Lamprey use a sucking disc to hold fast to rocks
and then loosen their grip and wriggle up rock waterfalls. A second order stream such as Patchett
Creek would be expected to have smaller median particle size distribution suitable for lamprey
spawning. Lower flows in lower Patchett Creek might also disrupt juvenile lamprey or
ammocetes that remain in freshwater for up to four years. It is likely that high bedload mobility
is also limiting the success of Pacific lamprey spawning and rearing in the Gualala and its
tributaries, similar to problems affecting salmonids and the Artesa Vineyard will likely further
degrade conditions for this species

Deficiencies of DEIR Discussion of Cumulative Effects

The Cumulative Effects section of the DEIR is riddle with scientific problems and in fact conveys the
notion that somehow the Artesa Vineyards mitigation measures are so state-of-the-art that CEQA
concerns do not apply:

The possibility exists that the “cumulative impact” of multiple projects will be significant,
but that the incremental contribution to that impact from a particular project (e.g., Fairfax
Conversion Project) may not itself be “cumulatively considerable.” Thus, CEQA Guidelines
section 15064, subdivision (h)(4), states that “[t]he mere existence of significant cumulative
impacts caused by other projects alone shall not constitute substantial evidence that the
proposed project’s incremental effects are cumulatively considerable.” Therefore, it is not
necessarily true that, even where cumulative impacts are significant, any level of incremental
contribution must be deemed cumulatively considerable.



The DEIR claims to be addressing cumulative impacts to fisheries at the Gualala River watershed
scale, but in fact there is no candid discussion of the cause and effect relationship of land use and
degraded aquatic environments at the scale of Patchett Creek or the Annapolis Calwater Planning
Watershed scale let alone basinwide. The framework of the DEIS does not discuss pre-disturbance
habitat conditions in Patchett Creek or the Gualala River with which Pacific salmon species like
steelhead co-evolved. The historical background offered in the DEIR is telling in this regard: “The
project area has historically been a rural/forested environment characterized by small farms and
timber operations associated with the logging of the extensive redwood and fir forests.” In fact the
Gualala River watershed and this site would have historically been within the old growth redwood
forest ecosystem where trees were often over ten feet in diameter (Figure 6) and stream systems
profoundly different than their present condition in terms of depth, width, temperature, and habitat
complexity. The changes in aquatic habitats in response to upland anthropogenic sources of stress,
such as timber harvest and roads, are now well recognized by the scientific community (Reeves et al.
1993, Jones and Grant 1996, FEMAT 1993, Spence et al. 1996, NMFS 1996) and they will be
discussed in sections below.

The DEIR admits that coho salmon and steelhead are in decline in the Gualala River basin but then
makes repeated unsupported claims that all problems in the Gualala River watershed with regard to
changes to the hydrologic regime and increased sediment yield that affect them are from past land
use:

“However, the direct factors that continue to limit the distribution and abundance of
steelhead trout in the Gualala watershed, including reduced flow and increased sediment
inputs and water temperature, result predominantly from the legacy of historic,
improperly conducted land use practices. Present-day timber harvesting and road
construction activities are subject to the water quality protection measures incorporated
into the California Forest Practice Rules, while vineyards within Sonoma County are
required to comply with the County Vineyard Sediment and Erosion Control Act
(VESCO). It should further be noted that any future projects in the Gualala watershed and
elsewhere in Sonoma County would be subject to CEQA environmental review, in which
project-specific and cumulative impacts would be evaluated as part of the planning
process.”

Treating “modern” timber harvest practices and vineyard conversions as fully mitigated and not
contributing to cumulative effects is a fantasy that has been debunked by numerous, recent
northwestern California studies (Ligon et al. 1999, Dunne et al. 2001, Collison et al. 2003).
Dunne et al. (2001) noted the California Department of Forestry’s continuing “unquestioning and
unverified reliance on mitigation” as a major impediment to recognition and prevention of
cumulative effects. The following Dunne et al. (2001) quote argues against the DEIR’s notion
that reducing gully erosion will improve sediment conditions in Patchett Creek or that
implementation of BMPs can be relied upon to prevent damage to downstream reaches:

“While there are clear benefits of, say, removing unstable, eroding roads, the notion that
such practices coupled with new land-use activities will avoid CWE is unsubstantiated.
There has also been a reliance on untested mitigation measures rather than an effort to
document CWE processes. The resulting belief that BMPs mitigate or prevent potential
problems accounts for the proclivity among many THP applicants to assert that no
cumulative effects will occur because they will be mitigated out of existence.”



Figure 6. Gualala supply wagon passing through old growth forest circa 1900 showing large diameter
coastal redwoods typical of the pre-disturbance watershed conditions with which salmon and steelhead
co-evolved. Fiscus family photo collection from KRIS Gualala.

This pattern exactly describes the DEIR with regard to the cumulative effects issue. Therefore,
the DEIR is completely lacking with regard to CEQA compliance in this regard.

Hydrologic Cumulative Effects

The DEIR arguments that hydrologic cumulative effects of the Artesa Vineyard will be
beneficial to steelhead is not supported scientifically. Groundwater issues are dismissed
cavalierly, but the evidence of likely depletion is also presented that indicates major problems for
steelhead and yellow-legged frogs downstream. The hydrologic impact of the 73 acre foot
reservoir planned for the site is completely misstated and the ecological impacts are ignored (see
Yellow-legged Frog Impacts). The DEIR has little discussion of obtaining an Appropriative
Water right from the State Water Resources Control Board (SWRCB) Water Rights Division
(WRD) for the project or whether neighboring ponds are permitted. This constitutes a major
cumulative effects omission of the DEIR with regard to illegal use of surface water in the region
as documented in the Draft North Coast Instream Flow Study (SWRCB WRD 2008).

The Artesa Vineyard will construct a system of tile drains that is designed to prevent saturation
of the soil and will also disrupt normal processes of percolation into the water table.
Approximately 299 feet of upper reaches of ephemeral Patchett Creek tributaries will be filled yet the
DEEIR claims that “downstream reaches will remain unaffected” and that “No proposed work in any
tributary will impair, impede or obstruct flows in tributaries on the project site.” Flows from the tile
drain system are shunted into the agricultural storage reservoir. Based on data from Caspar Creek
timber harvest and flow data, O’Connor makes the following claim in the DEIR:



“Reduced evapotranspiration and canopy interception is the likely cause of increases in
both total annual runoff and summer stream flow. Any increase in dry-season base flows
would help maintain cooler water and enhance habitat that is critical to steelhead trout
survival.”

This argument is also hinged on the assumption that watering vineyards during the summer from
the storage reservoirs will recharge groundwater throughout the summer:

“All water captured by this system will be recycled directly onto the vineyards on the
project site. Thus, rainfall retention time on the land above the groundwater table will
effectively be increased and consequently groundwater recharge will likely be increased
from the proposed project.”

In fact both these assumptions are not met. Grapes will be watered sparingly to conserve water
and the tile drain system under them would prevent groundwater recharge. Runoff captured from
the tile drain system in winter would otherwise feed the groundwater aquifer at the headwaters of
Patchett Creek that sustains baseflows during late summer and fall. The DEIR acknowledges that
“Any substantial change in flow in Patchett Creek would be a significant impact” but such
impacts from the Project cannot be prevented.

Band (2008) and McMahon (2008), in comments on the Draft Policy for Maintaining Instream
Flows in Northern California Coastal Streams (SWRCB WRD 2008), noted that the synergy
between diversion impoundments in multiple tributaries causes unintended consequences on
flows, fish passage and alteration of substrate quality in downstream reaches. The DEIR does not
discuss cumulative effects related to operation of all reservoirs in the Gualala River basin. It
notes, however, that the “first flush” of fall or early winter rains will be caught in stilling ponds
or the agricultural impoundment. Band (2008) points out that this type of activity in many
vineyard impoundments simultaneously may shave off the early peak of the Gualala River
hydrograph that typically allowed coho salmon and early steelhead adults passage to spawning
beds. McMahon (2008) shared this concern: “Dams on ephemeral streams have the potential to
greatly dampen the early fall/winter freshets important for access to the upper reaches of small
spawning tributaries by their capture of the entire flow within the stream until the reservoir is
filled, potentially resulting in significant dewatering downstream.” This is exactly the risk
development of the agricultural impoundment for the Artesa Vineyard poses.

The DEIR cites a number of different statutes from the Sonoma County General Plan but never
proves sufficiency in terms of the project meeting the stated objectives. Examples are:

= |nsure that land uses in rural areas be consistent with the availability of
groundwater resources.

= Grading, filling and construction should not substantially reduce or divert any
stream flow that would affect groundwater recharge.

= Deny discretionary applications unless a geologic report establishes that
groundwater supplies are adequate and will not be adversely impacted by the
cumulative amount of additional development.

= Revise procedures for proving adequate groundwater for discretionary
projects by adding criteria for study boundaries, review procedures, and
required findings that the area’s groundwater supplies and surface water flows
will not be adversely impacted by the project and the cumulative amount of
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development allowed in the area and will not cause or exacerbate groundwater
overdraft.

The DEIR simply says that the use of groundwater for farm workers is so miniscule that
groundwater is simply not an issue:

“A well will be dug to provide potable water for the farm workers. Well water would not
be used to irrigate vineyards. Groundwater supplies are adequate for this minor water use
and thus cumulative impacts are expected to be insignificant.”

In lieu of groundwater data from the site, the DEIR provides the following description of
groundwater resources in the vicinity of the Project site based on data more than 30 years old:

“DWR data indicates that wells in the Annapolis area tapping the Ohlson Ranch Formation
have reported yields of two to 36 gallons per minute (gpm) with drawdowns ranging from 30
to 125 feet (DWR 1975). Long-term hydrographs or other groundwater trend data are
unavailable for the area (DWR 2004).”

In fact the map provided by O’Connor Environmental of well locations and well owners in the DEIR
(Figure 7) suggest strongly that groundwater resources are already likely over-demanded.
Furthermore, the DEIR disclosed the following:

“Almost all of the project area is underlain by this sloping shallow aquifer. Groundwater
flows are generally from west- northwest to east-southeast, toward Patchett Creek. The
geometry of the aquifer and the location of the contact between the Franciscan and the
Ohlson Ranch Formations to the west are uncertain. Even if the geologic contact west of the
project site dips to the west, the geometry of the rock formations under the project site is
relatively well-defined, and groundwater from the project site would still be expected to flow
to the east-southeast.”

Therefore, it is possible that some wells west of the Project may already be impacting flows in
Patchett Creek. The County of Sonoma should require a full groundwater study prior to development
of this project because of the substantial questions related to groundwater use and supply near the
Project. CDF should also not allow the DEIR to be approved as final until the Project has a permit for
an Appropriative Water Right to develop its reservoir.

Sediment and Water Quality Related Artesa Vineyard Cumulative Effects

The DEIS points out that there are two predominant soil types, including the Hugo and Goldridge
Series (Figure 8), and provides the following description regarding the proposed Artesa Vineyard
area:

“The runoff potential for this soil type varies from medium to very rapid and the hazard of
erosion ranges from moderate at low slope to high at elevated slopes. The Goldridge Series
soils are defined as “highly erodible soils” in the Sonoma County Vineyard Erosion and
Sediment Control Ordinance.”

Other portions of the DEIR provide slope maps for Project site and there is a substantial overlap

between steeper slopes and the unstable Goldridge Series in the western lobe of the Project
development area that poses a high erosion risk that is not duly noted in the DEIR.
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Figure 7. Map of well locations and owners from DEIR with highlights in red so that locations are more
visible. Some wells to the west of the Project may be in the zone of influence of Patchett Creek
headwaters due to sloping sub-surface bedrock formations.

~—~

Figure 8. Soil map from DEIR shows that Goldridge Series underlies more than half the Project site with
annotation in red added to indicate potential for high erosion. Red arrow highlights steep area.
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As with hydrologic effects, cumulative effects related to sediment are treated as fully mitigated.
One Freudian slip can be found in the DEIR: “These measures will ensure that siltation of onsite
and downstream tributaries are minimized to an imperceptible degree.” I have to agree that the
mitigation measures will likely not make a perceptible difference in decreasing sediment that
comes from the site after development despite claims in the DEIS:

“The project also includes post-vineyard construction BMPs including desilting catch
basins at the lower ends of all drainage points discharging stormwater from the project
site. First flushes from the project site will be captured in these basins and “treated.’
These basins will ensure that any silt leaving the project in stormwater flows will undergo
‘stilling’ and desilting prior to flowing off the site.”

In fact when high intensity rainfall persists for a substantial duration basins will over-top and
sediment from the project will be released downstream and offsite to the detriment of lower
Patchett Creek, the Wheatfield Fork and the lower mainstem Gualala River. The claim in the
DEIR that all sediment effecting the Gualala River is from post WW 11 land use is strongly
refuted by data collected in the Gualala River basin by Knopp (1993) and by observation of
channel conditions (Figure 9). Knopp (1993) found that aquatic habitat data such as median
particle size distribution (D50) of stream beds and the amount of sediment in pools (V*) were
strongly related to land use history. His findings with regard to Gualala River V* (Hilton and
Lisle 1993)(Figure 10) serve as an example to refute the “old land use” argument.

Grasshopper Creek and Fuller Creek fell within Knopp’s (1993) universe of samples with the
former having roughly 59% (V* = 0.59) filled with fine sediment and the latter having a V*
score of 37% or a little over one third filled with sediment. The NCRWQCB (2004) and the U.S.
EPA (1998) recognize V* values of greater than 0.21 as impaired and Knopp (1993) found that
values like those exhibited by Gualala River tributaries represented disturbed and highly
disturbed watershed conditions. Northwestern California tributaries that were logged during
earlier periods have shown substantial recovery, such as Brandon Gulch (0.18) in Jackson
Demonstration State Forest. The latter stream was heavily logged after WW |1 and yet its
channel is no longer sediment rich because it has had watershed rest (Kaufmann et al. 1997.
What is actually occurring is that continuing waves of logging and land use such as the Artesa
Vineyard are causing channels to remain perturbed. Reeves et al. (1995) and Frissell (1992) point
out that it takes about 20-30 years for most stream channels to recover from logging sufficiently
to support diverse communities of salmonids and that short rotation logging does not allow such
a recovery. Most aquatic habitat data indicate that conditions are far outside the range for
suitability of salmonids whether the criteria is pool frequency, pool depth, fine sediment in
gravels, water temperature and several other metrics. | am attaching with my comments criteria
developed for coho salmon recovery planning (Kier Associates and NMFS 2008) that has useful
reference values that CDF should consider adopting for use in the THP/TCP process.

One DEIR illustration (Figure 11) uses a recent aerial photo backdrop indicating substantially
elevated risk of sediment yield due to recent and extensive soil disturbance that is not properly
addressed in the document. Discussion of impacts of the recent, adjacent vineyard development are
avoided because they are considered fully mitigated, but extensive bare soil and subsequent vineyard
development likely have yielded and continue to yield excess sediment. The same photo also shows
evidence of recent timber harvest and yet increased erosion related to skid trails and landings is
unaddressed as are any associated hydrologic perturbations. This land use may also impact water
temperature, as discussed below.
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Figure 9. Wheatfield Fork Gualala River looking upstream just above convergence with SF Gualala. Note
deposits of fine sediment (arrow) that were deposited on the last descending leg of the hydrograph
indicating high current supply. Only willows can survive on the mainstem river bars because of constant
shifting bedload due to sediment over-supply.

Sediment in Pools (V*) at Two Gualala Sites and Nearby Streams 1992
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Figure 10. The amount of sediment in pools in Grasshopper and Fuller Creeks measured by Knopp (1993)
indicate that Fuller is somewhat recovered from past logging but that Grasshopper Creek has major
problems with erosion related to recent land use. Chart from KRIS Gualala. Units are V* X 100.
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Figure 11. Hlustration from DEIR shows intensive land use and yet has no companion discussion
regarding issues such as increased sediment from areas cleared for or subsequently converted to vineyards
and skid trails, landings and areas of bare soil due to recent logging.

Brosofske et al. (1998) found that logging reducing ground cover in headwater areas warmed
stream flows, regardless of whether shade was maintained. The logging activity show in Figure
11 could be having such an effect on Patchett Creek, but the DEIR provides no stream
temperature data for evaluation. Claims in the DEIR that water temperature problems in Patchett
Creek and in the Wheatfield Fork Gualala are not supported by the argument presented.

The case has been made above that conversion of the Artesa Vineyard site, installation of tile
drains and construction of a reservoir will decrease base flows to Patchett Creek. There is a
clearly established relationship of water flow volume to flow transit time and the tendency of a
stream to warm (NRC 2004). Therefore, reduction of baseflows as a result of the Project will
elevate water temperatures with unknown effects to potential refugia in the lower mainstem
Wheatfield Fork Gualala River (see Fisheries).

Land Use Discussions Ignore Cumulative Effects Implications

The DEIR provides statistics on timber harvest and road density, but the significance of impact levels
is never discussed. Kier Associates and NMFS (2008) provide land use threshold values to gauge
likelihood of “stress” being exerted on coho salmon habitat with varying scales of activity and CDF
and other reviewers of these comments may go there for more background discussion.

Timber Harvest: The DEIR states that timber harvest has been light compared to the early 1990s then
states that “Timber Harvest Plans filed in the Annapolis, Little Creek, and Grasshopper Creek
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watersheds.....total of 5,535 acres amounts to approximately 28.8 percent of the 19,202 acres that
compose the three watersheds in which the project is located. Reeves et al. (1993) found that
watersheds on the Oregon coast harvested more than 25%of their watershed area in 30 years had
substantial negative cumulative effects that were manifest in 10-47% loss of pools, substantial
reduction of large wood and diminished Pacific salmon diversity.

Timber harvest data from CDF from 1991 to 2001 for the Annapolis, Little and Grasshopper
Creek Calwater is available from KRIS Gualala (Figures 12 & 13), and in combination with
DEIR provided data, can extend the window for THP related cumulative effects to almost 20
years. Total harvest in the three Calwaters was 37%, 34% and 30%, respectively between 1991-
2001. An additional 2882 acres in the three Calwaters have received permits for logging or
conversion between 2002 and 2008, or approximately 15% of their combined area. Analysis over
the period of 1991 to 2008 indicates that the rate of disturbance for all three Calwaters combined
is over 50% or more than twice the threshold recognized by Reeves et al. (1995).

This rate of logging is equivalent to 4% of inventory per year, which is recognized by Klein
(2003) as linked to substantial sediment yield to streams. Turbidity levels meet beneficial use
levels when harvest rates are 1% POI or less, but over 2% POI (50% harvested in 25 years)
levels would limit juvenile salmonid growth. Sigler et al. (1984) found that 25 NTU is the threshold
over which steelhead juvenile growth is restricted due to limited capability to see prey items. The
streams listed on Klein’s chart range from 1% POI or less to more than 4% and have substantial
variability of time over critical thresholds for salmonids. Control watersheds and those lightly
disturbed (1% POI or less) had only 100-400 hours over 25 NTU, highly disturbed watersheds
(>4% POI) exceeded this level for over 1100-1200 hours. Maximum turbidities in the highly
disturbed watersheds also exceeded 500 NTU, which may directly injure salmonids and other
fish exposed (Newcomb and McDonald 2001).

Figure 12. THPs between 1991 and 2001 by year according to CDF data show the 37% timber harvest in
the Annapolis Calwater, which is well over prudent risk levels of disturbance known to cause cumulative
effects and to degrade channel conditions for salmonids (Reeves et al. 1993). Black area indicating Artesa
Vineyard development added for this project otherwise map is from KRIS Gualala.
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Timber Harvest in Gualala River Calwaters 1991-2001
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Figure 13. Timber harvest between 1991 and 2001 in the Gualala River watershed is displayed in the
chart above and results show that many basins are being harvest at very high rates (>4% POI). Data from
KRIS Gualala.

Turbidity Durations for Nerthcoast Streams: WY2003
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Figure 14. This chart from Klein (2003) shows the total hours over varying turbidity values with 25 NTU
the threshold over which steelhead juvenile feeding is impaired (Sigler et al. 1984). Timber harvest rates
for basins are as follows: PRU = Control (<1% POI), LLM = Lightly disturbed (1% POI), JTG =
Disturbed (2-3% POI), FTR and KRW = Very highly disturbed (4% POI).
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Roads Density: The DEIR cites the Gualala River TMDL (NCRWQCB 2003) with regard to
roads and erosion: “Road-related erosion is the major portion of the human-caused erosion, and that
higher road density in a given area results in greater sediment loading from roads.” It also reports that
the Annapolis, Little Creek and Grasshopper Creek Calwaters all have road densities greater than 6
miles per square mile of watershed area (6.1, 6.6 and 6.4 mi/mi? respectively), but fails to note the
significance of this statistic.

U.S. Forest Service (Quigley et al. 1996) studies in the interior Columbia River basin found that
bull trout were not found in basins with road densities greater than 1.7 mi/mi? and they rate road
density of greater than 4.7 mi/mi? as extremely high (Figure 16). National Marine Fisheries
Service (1996) guidelines for salmon habitat characterize watersheds with road densities greater
than 3 mi/mi? as “not properly functioning” while “properly functioning condition” was defined
as less than or equal to 2 mi/mi? with no or few stream aide roads. NMFS (1995) set the target
for road density in the Columbia River Basin as 2.5 mi./mi.? to attain properly functioning
watershed condition for sensitive fish species. Just as with timber harvest on the north coast,
Klein (2003) found a strong correlation of road density with turbidity levels that would limit
juvenile salmonid growth (Figure 17).

The extremely high levels of roads in these three watersheds indicates that CDF and other
management authorities should be decommissioning roads and reducing road densities, not
allowing new construction. The Artesa Vineyard project will add to sediment loads, as described
above, in addition to sediment yield likely coming from roads.

Vineyards and Sediment: The DEIR once again cites the NCRWQCB (2003) with regard to
vineyards and erosion: “Viticulture and the associated clearing of vegetation are likely to increase
surface erosion through exposure of bare earth to rainfall and runoff. Observations made by Regional
Water Board staff in conjunction with the TSD development show that conservation practices used in
viticulture (cover cropping, buffer strips, terracing, etc.) have variable effects on erosion prevention.”
The DEIR falls back on BMPs and mitigations in claiming that highly erodible Goldridge Series soils
will not yield additional sediment when converted to vineyards, including on some areas with steeper
slopes.

DEIR Attempts to Narrow Agency Authority and Need for Review

The DEIR tries to argue that Regional Water Control Board staff only have “jurisdiction over
3.610 acres of waters of the State on the project site.” The DEIR makes this calculation as
follows:

“In summary, impacts to RWQCB regulated areas from grading for vineyard installation total
0.414-acre enumerated as follows: impacts to approximately 0.011-acre of other waters;
impacts to 0.106-acre of isolated wetland; and impacts to 0.269-acre of seasonal wetlands
(Figure 3.4-7). In addition, there would be impacts to 0.001-acre of other waters and 0.027-
acre of seasonal wetland from construction of infrastructural elements of the project.”

In fact Pronsolino v. Nastri (F.3d. 7901, U.S. 9th Circuit Court, 2002) makes it clear that

authority of the NCRWQCB staff extends to uplands and implementation of measures that
prevent sediment and erosion outside wetlands and the stream channel.

18



EXTREMELY HIGH ROAD DENSIT[ES

4.7+ mi.fsqmi.) By ICBEMP SubSample Watersheds

Upper Coeur d' Alene 0406
Actual Density 10.85 mi./sqmi.

LEGEND
/\/ Streams
/\/ Roads

HIGH (.7-1.7 mi./sqmi.)

. . South Fork Salmon 1501
(1.7 - 4.7 mi./sqmi.) Actual Density 1.34 mi./sqmi.
Methow 11

Actual Density 2.06 mi./sqmi.
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(-02-.1 mi./sqmi.)
Example

Actual Density .08 mi./sgmi.
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Methow 56
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Figure 17. Road density categories from the USFS (Quigley et al. 1996) rating cumulative effects risk.

Figure 18. Regression showing string correlation of turbidity and road

densities in northwestern

California. Turbidities in watersheds with low road densities rarely exceeded 25 NTU while those with

higher densities (>5 mi/mi2) did. Taken form Klein (2003).
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The DEIR also tries to make the case that no concurrence from NMFS is required because listed
steelhead are not on the property, but as explained at length above, the Project will ve3ry likely
decrease flows, increase water temperatures and negatively impact steelhead in lower Patchett
Creek and possibly the lower mainstem Wheatfield Fork Gualala. Because the potential effect to
Patchett Creek is so significant from the Artesa Vineyard, and the functional habitat in the lower
Wheatfield Fork Gualala is already so compromised, this Project may rise to the level of a take
of that sub-population. The very poor adult return in 2009 (DeHaven In Press) and low juvenile
abundance and patchy distribution found in 2001 CDFG NCWAP surveys are also causes for
concern. If steelhead do use lower Patchett Creek, their loss from the lower Wheatfield Fork may
lead to a loss of connectivity (Williams et al. 2008), and concerns raised above about loss of its
function as refugia also have bearing on maintaining salmonids (U.S. EPA 2003).

Potential Project Effects on Yellow-legged Frog and Western Pond Turtle

Although the DEIR admits there are foothill yellow-legged frogs in the Project site, they deny
likely impacts from the Project. The decreased baseflows caused by tile drains and reservoirs that
I provide evidence for above will decrease yellow-legged frog habitat downstream in Patchett
Creek, but the biggest problem is the likely colonization of the Artesa Vineyard reservoir by the
invasive and insatiable bull frog (Bury and Whelan 1984). Bury and Whelan (1984) found that
man-made impoundments are perfect habitats for the species and recognized the expansion of the
bullfrog in the West as having disastrous impacts on native herpetofauna. Bullfrogs can be
anticipated to predate upon and out-compete native yellow-legged frogs and could have an
equally devastating effect on western pond turtles due to predation on hatchlings. See also
Global Invasive Species Database: http://www.issg.org/database/species/ecology.asp?si=80.

Artesa Vineyard Project: Opposite of Needed Actions for Salmon and Steelhead
Restoration

Bradbury et al. (1995) point out that preservation can take place without restoration but that
restoration of Pacific salmon species cannot take place without habitat protection. CDF’s
inability to protect aquatic resources by saying no to projects like the Artesa Vineyard is
contributing substantially to the decline of Pacific salmon species in northwestern California
(Higgins 2009). Reeves et al. (1995) explain that Pacific salmon populations evolved in ecosystems
with varying disturbance regimes, but catastrophic habitat changes only occurred in patches or sub-
basins, not entire watersheds. Once disturbed, stream channels recovered over decades or sometimes
a century to productive salmonid habitat. This “patch disturbance” regime is much different than the
extremely high rates of disturbance that take place across much of the landscape and scientists
distinguish this as a “press disturbance” regime that is incompatible with salmonid recovery
(Collison et al. 2003).

The watershed and hydrologic conditions that salmon and steelhead are now profoundly different
than those of the old growth redwood forest. Instead of redwood trees up to 20 feet in diameter, 1994
Landsat data (Warbington et al. 1998) indicate that only 50% are over 24 inches in diameter at breast
height (dbh)(Figure 19). This diameter represents mid-seral conditions indicating logging likely after
WWI while the other half of the landscape is in smaller trees, brush, grasslands or bare soil. To guide
the Gualala River watershed back towards a more normal range of variability and more suitable
channel conditions for salmonids, more of the landscape needs to be restored to large trees and a
multi-tiered forest canopy. Converting forests and wildland watershed to vineyard will likely
eliminate steelhead from lower Patchett Creek instead of helping sustain and restore the species.
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Tree Size Classes of Annapolis Cal-Water Watershed 1994
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Figure 19. Landsat data analyzed by CDF and the USFS (Warbington et al. 1998) showed that
over half of the vegetation in the Annapolis Calwater is less than 20 inches in diameter,
indicating harvest in the last 30 years. Vegetation classifications are: Very Large Trees = >40"
dbh, Large Trees = Trees 30-39.9" dbh, Medium/Large Trees = 20-29.9" dbh, Small/Medium
Trees = 12-19.9" dbh, Small Trees = 5-11.9" dbh, Saplings = Trees < 5"dbh, Non-Forest = No
trees, shrubs, grass, bare soil.

Conclusion

The Artesa Vineyard DEIR contradicts itself, adheres to scientifically flawed assumptions and
denies impacts by claiming effectiveness of BMPs and mitigation measures. The document
clearly fails CEQA tests for use of best available science and for clear analysis of cumulative
effects. CDF should reject the DEIR until groundwater issues are resolved and an Appropriative
Water Right is obtained by the Project proposers.

Sincerely,

Patrick Higgins
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Patrick Higgins
Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428
April 13, 2007

Mr. William Snyder

Northern Region Headquarters

California Department of Forestry and Fire Protection
135 Ridgeway Avenue

Santa Rosa, CA 95401

Re: Comments on THP 1-04-260 MEN - Robinson Creek Calwater Planning Watershed, Dry Creek,
North Fork Gualala River.

Dear Mr. Snyder,

I have reviewed Timber Harvest Plan 1-04-260 MEN and related documents on behalf of the Friends
of the Gualala River and provide comments below on cumulative watershed effects and potential
impacts to coho salmon (Oncorhynchus kisutch) and steelhead trout (Oncorhynchus mykiss). In
addition to the THP, | have read relevant sections of the Coastal Ridges, LLC (2006) Option A
Sustained Yield Plan, California Department of Fish and Game comments on the THP (CDFG, 2006),
and California Department of Forestry (CDF, 1995) Review Guidelines for Option A Timber Harvest
Plans.

I have been a consulting fisheries biologist with an office in Arcata, California since 1989. My other
previous work in the Gualala River basin includes the Gualala River Watershed Literature Search and
Assimilation (Higgins, 1997), which | compiled for the Redwood Coast Land Conservancy, and the
KRIS Gualala database project (IFR, 2003) that was funded by CDF as part of the North Coast
Watershed Assessment Program (NCWAP). Charts and maps presented below come from these
products which have been made available in electronic form to CDF staff with my previous comments.
I wish to incorporate these by reference into the record similar, previous comments on other Gualala
River watershed timber harvests and vineyard conversions. Please let me know if you would like me
to retransmit copies for your files.

e Artesia Timberland Conversion Permit (TCP) 02-506 and Timber Harvest Plan (THP)
1-01-171 SON near Annapolis on Patchet Creek, a tributary to the Wheatfield Fork
Gualala (Higgins, 2003a),

e Seaview TCP 02-524 and THP1-01-223 SON in the upper South Fork Gualala
River basin (Higgins, 2003b),

e Hanson/Whistler Timberland Conversion Permit TCP 04-530 and THP 1-04-030 SON
in the Little Creek watershed, a lower tributary to Buckeye Creek (Higgins, 2004), and

e Negative Declaration for Martin TCP 04-531 and THP 1-04-059), which is also in the
Little Creek watershed.

THP 1-04-260 MEN uses data selectively and tries to present a case that there are no cumulative
effects, but it actually documents conditions within the THP boundaries, the adjacent watershed area
and in the stream channel of Dry Creek that show the opposite. The plan claims it will fully mitigate
all potential effects, but Dunne et al. (2001) point out that such mitigations cannot prevent downstream
damage when too great a watershed area is disturbed in too short a period.
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The Coastal Ridges, LLC (2006) Option 10 Plan does not deal credibly with potential restraints on
timber harvest from other forest values as required by Section 913.11(a)(1) of the California Forest
Practices Act (CFPA) and does not meet the requirement of the California Environmental Quality Act
(CEQA) for use of “best available scientific data.” THP 1-04-260 MEN will add to impairment of
water quality, cause further loss of fish habitat and be counter-productive for recovery of coho salmon
and steelhead trout; therefore, it should be denied at this time and allowed at a later date when “cold
water” beneficial uses of Dry Creek and the North Fork Gualala River have been restored.

Cumulative Watershed Effects

THP 1-04-260 makes a rhetorical case that there is no advanced cumulative effects in the Robinson
Creek Calwater, but then describes conditions that in fact reflect substantial impairment of hydrologic
function and aquatic habitat. Timber harvest and road building within Dry Creek and the Robinson
Creek Calwater Planning Watershed have been intensive historically and recently. Lower Dry Creek
and the North Fork Gualala and its other tributaries are extremely aggraded as a result of the wave of
sediment as a result of recent land management. The mainstem North Fork is shallow and warm and
tributaries lose surface flow in late summer because their beds as a result of significant sediment over-
supply. My prior comments also present evidence that similar problems with cumulative watershed
effects related to timber harvest and stream channel aggradation occur in Buckeye Creek, Rockpile
Creek, Wheatfield Fork and the South Fork Gualala River watersheds. THP 1-04-260 MEN and CR
Option 10 Plan also fail to consider impacts from this harvest to recovery of water quality in the
Gualala River basin as a whole.

Dry Creek Sub-Basin Affected by THP 1-04-260

THP 1-04-260 MEN does not adequately define the Dry Creek tributary where the harvest is to take
place, which makes it difficult to understand potential cumulative watershed effects in stream
channels. In fact the timber harvest encompasses an entire third order tributary of upper Dry Creek
(Figure 1). The timber harvest plan map in Figure 1 is based on the original filing in 1998 by Pioneer
Resources and THP data are those used by NCWAP (CA RA, 2003). Although this THP did not go
forward as scheduled, CDF change scene detection data (Fischer, 2003), based on Landsat imagery
from 1994 and 1998, show substantial reduction in canopy cover in adjacent basins where no THP’s
were filed between 1991-2001 (see Watershed Conditions discussion below).

The Dry Creek tributary where the harvest is to take place is third order stream, according to the
Strahler (1957) method (Figure 2). The steepness of the watershed is reflected in the stream gradient
(Figure 3), which shows that stream channels are mostly source and transport reaches, while low
gradient response reaches suitable for coho salmon are downstream (Lunetta et al., 1997). Any
sediment yield from THP 1-04-260 MEN can be expected to be flushed rapidly from the steep
channels within this watershed and delivered to already heavily impacted reaches of lower Dry Creek.
The adjacent un-named third order tributary to Dry Creek to the east has similar channel gradient and
has had significant timber harvest on potential land slide zones and over an extensive area of the
watershed. The THP documents a major inner gorge landslide where upper Dry Creek becomes fourth
order below the convergence of the tributary slated for harvest and the adjacent previously impacted
tributary. Damage at this location is consistent with rapid delivery of sediment during and increased
peak discharge during the January 1997 storm event (Dunne et al., 2001). Stream channel condition
and water quality impairment in lower Dry Creek demonstrated below are likely a result of these
previous land use activities. THP 1-04-260 MEN and Coastal Ridges (2006) Option 10 Plan need to
provide better maps and descriptions of the hydrology and stream channel conditions.
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Figure 1. The headwater third order tributary of Dry Creek affected by THP 1-04-260 MEN is
outlined above with a black-dashed line. THP and Landsat 1994-1998 change scene data from CDF.
Map image from KRIS Gualala Map project.

Figure 2. Strahler (1957) stream orders are displayed as numbers next to streams in the headwaters of
North Fork Dry Creek, showing the third order status of the effected tributary (outlined in black) and
the adjacent tributary. From KRIS Gualala Map project.
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Figure 3. The majority of the stream channels in the third order Dry Creek tributary affected by THP
1-04-260 MEN are high energy. Headwaters have a gradient of greater than 20% (source reaches) and
below them are 4-20% gradient channels that are transport reaches. There are only two response
reaches of less than 4% gradient, where sediment storage might occur. Note that the adjacent third
order Dry Creek tributary to the east has even more supply reaches. From KRIS Gualala Map project.

Stream Channel Conditions of Dry Creek, North Fork Gualala River and Other NF Tributaries

Data from CDFG 2001 habitat typing surveys and other data collected as part of the NCWAP
watershed assessment (CA RA, 2003) show major problems with sediment and temperature pollution
of Dry Creek, the North Fork Gualala River, and its other tributaries. The NCWAP report did not use
standard scientific references for characterizing aquatic habitat conditions (IFR, 2003) and; therefore,
failed to reach appropriate conclusions regarding fish habitat and water quality impairment and linkage
to recent upland management.

Pool Frequency: Coho salmon juveniles prefer pool habitat formed by large wood (Reeves et al.,
1988), and yearling and older age steelhead juveniles also reside in pools (Barnhart, 1986). Murphy et
al. (1984) found that natural pool frequencies in unmanaged streams ranged between 39-67%. Peterson
et al. (1992) used 50% pool frequency by length as a reference for good salmonid habitat and
recognized streams with less than 38% as impaired. CDFG habitat typing surveys of the North Fork
Gualala River basin (Figure 4) show Dry Creek to have a pool frequency of 25% and McGann Creek,
also within the Robinson Creek Calwater, to have less than 10% pools.

Increased sediment supply can cause loss of pool frequency and depth (Montgomery and Buffington,
1993), particularly in low gradient response reaches, such as the mainstem North Fork Gualala River
and flat reaches within lower Dry Creek. Reeves et al. (1993) found that pools diminished in Oregon
coastal streams as the extent of timber harvest increased; basins with less than 25% of their watershed
area harvested over 30 years had 10-47% more pools per 100 m than did streams in high harvest basins
(>25%).
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Figure 4. Habitat surveys of the NF Gualala River and its tributaries show low pool frequencies and a
high percentage of dry reaches. Data from CDFG (CA RA, 2003) and chart from KRIS Gualala.

Pool Depth: Greater pool depth provides more cover and rearing space for juvenile salmonids and
better shelter for migrating or spawning adults (Spence et al., 1996). Pool depths of three feet or one
meter are commonly used as a reference for fully functional salmonid habitat (Overton et al., 1993;
USFS, 1998; Bauer and Ralph, 1999; Brown et al., 1994). Pools within Dry Creek and NF Gualala
River tributaries are almost all less than three feet (Figure 5) as a result of aggradation and are,
consequently, very poor salmonid rearing habitat. The section below on Fish Status/Trends documents
loss pools, pool depth and carrying capacity for salmonids in the Little North Gualala River watershed,
which is adjacent to Robinson Creek Calwater to the west. The NCWAP watershed assessment (CA
RA, 2003) noted that “pool depth and shelter are the most limiting factors” for the North Fork Gualala
River watershed. THP 1-04-260 MEN also notes that the mainstem Dry Creek has few deep pools.

Dry Reaches: When streams are massively aggraded, they lose surface flow in late summer and early
fall. This not only represents a substantial direct loss of habitat for salmonid juvenile rearing, but also
prevents juvenile and adult migration. Habitat typing results from the North Fork Gualala River and
its tributaries (CA RA, 2003) show that extensive reaches of Robinson Creek, Dry Creek and McGann
Gulch lacked surface flow at the time of the survey (Figure 6). All three of these tributaries are within
the Robinson Creek Calwater Planning Watershed and the dry reaches conform to low gradient
channels that would have formerly been those preferred by coho salmon for spawning and rearing.
Figure 7 shows the stream gradient of the North Fork Gualala River, lower Dry and Robinson Creeks
and McGann Gulch. Reaches colored in light blue and dark blue indicate a gradient of 1-2%, and
would have been optimal for coho (Groot and Margolis, 1991). Coastal Ridges, LLC (2006) and
reviewing agencies fail to note that extensive reaches of North Gualala River tributaries, including Dry
Creek, currently lack surface flow in late summer and fall because of severe aggradation, yet many of
these reaches once supported standing crops of coho and steelhead. No further hydrologic alteration of
the Gualala River basin should be allowed until sediment has been flushed from the system and surface
flows restored in formerly productive reaches and tributaries.
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Figure 5. Pool depth in tributaries of the North Fork Gualala within the Robinson Creek Calwater
Planning watershed are mostly less than three feet, including lower Dry Creek, providing little suitable
habitat for coho juveniles. Data from CDFG 2001 surveys. Map from KRIS Gualala.

Figure 6. Black arrows point out that lower reaches of Robinson Creek, Dry Creek and McGann Gulch
within the Robinson Creek Calwater are all so aggraded that they lacked surface flow at the time they
were surveyed by CDFG in 2001. Map image from KRIS Gualala Map Project.
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Figure 7. This map image of the North Fork Gualala River and its tributaries show that the mainstem
has less than a 1% gradient and is almost all optimal for coho salmon, while reaches of suitable

gradient in tributaries are near their convergence with the mainstem. Black arrows show reaches with
coho-suitable gradient that were dry during CDFG habitat surveys in 2001. Map from KRIS Gualala.

Median Particle Size (D50): Knopp (1993) studied 60 northwestern California streams and found a
relationship between the median particle size (D50) of a stream bed and watershed conditions. Control
watersheds, or those that had recovered from disturbance, had a D50 of 52-88 mm. Values of less than
38 mm were correlated with recent, intensive watershed management. Reduced median particle size
often indicates increased fine sediment contributions (Montgomery and Buffington, 1993) and
increases likelihood of bedload mobility that can cause egg and alevin mortality (Nawa et al., 1990).

Gualala Redwoods, Inc collected D50 data in the North Fork Gualala watershed (Figure 8) and
provided it for use in the NCWAP watershed assessment (CA RA, 2003). The radical change in
median particle size at location #211 near the mouth of Dry Creek is indicative of waves of sediment
moving down the creek, likely as a result of debris torrents on highly erodible upland areas or as a
result of high peak flows. The D50 went from 30 mm at this location in 1997, indicative of very high
and recent sediment supply, to 86 mm in 1999 and then back to 45 mm in 2001. The D50 for two of
three cross sections at the upstream location provided by GRI (Dry #212) is higher than optimal for
salmonid spawning (110 mm and 96 mm). Larger particle size distribution can be indicative of
increased shear stress associated with increased peak discharge (Montgomery and Buffington, 1993).
Other locations measured by GRI in the mainstem North Fork, Robinson Creek and the Little North
Fork Gualala River all had very small D50 sizes in the range recognized by Knopp (1993) as
associated with intensive watershed management. This is indicative of major problems for salmonid
spawning and egg and alevin survival.

THP 1-04-260 MEN provides charts of cross sections for Dry Creek based on data from Gualala
Redwoods, Inc for the same locations where the D50 was measured (P. 127). The charts show major
channel migration with the deepest portion of the channel (thalweg) migrating laterally from year to
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Median Particle Size (D50) for North Fork Gualala Basin - 1997-2001

10—
00—
90—+ jaciar
W
_ | an-k
E v
= - A
- v AN AA
B B0 g
‘.3 a0— = é&ﬁ
= A 2§ v N
E 40—+ A‘A A “ 0
= I VA A
5 A" %A‘ ‘v A ﬂ“
ke
@ | 204 vv“. Aa = A
10—+ A A
0 | [ [ [N N Y (S A A A I (U A U (U U U (N N N N (N N SN N N N
r—r—+Tr T T T+ T 11T+ 1T11T+7%—77—1T17T"17T"17T"7T"1T"17T"1T"T"T"1T"T"1T"1T"T71T"
— ] O o— O 0 — O 00— O 00— O 00— O 00— O 00— ] 00— O 00— O 00— O O — O
LD I R p R D D T 0 T S I T T T T T T ' o B T D T I ' D B I I R D S D I F O I ]
QOO O00000000000000000000000000000O0O00
Mo = = = 0 0 0 0 = = <=5 0y 00000 == - 00 0000 — — — [ 0 O W
r—-r-~oooooo —-— — O OO OO oo oo oo o000 — — — «— +— — [ D R o |
B i = Y vt Y I eV = = s O e Y e Nt Ry o s L O e N oY e Y e Y N ot Y ¥ Y et ¥ Y e It Y e Y ¥ I e Y e = = v
HHHHAHHFHAAHAFHAHAHAFHAHHHAHAFHAFHAFHHEHFEHAFHHEHAEFHH
[T T T T T TR T TR TR TR TR TR TR TR TR TR TR TER IR TR TN S I G I S TS TG I R S S S i i
P e w I o o I I o Y s o N Y Y i i
OO0 0000 D dyrrrrrooooo0oQo O
Station Code
A 1997 I 1998 7 1999 ¢ 2000 /£, 2001

Figure 8. Measurements of median particle size at Dry Creek (DRY) cross sections (CS) from 1997 to
2001 show highly variable D50 at CS 211 near the mouth of the stream, which is indicative of recent
waves of sediment pulsing through this reach. D50 at two of three cross sections in upper Dry Creek
(CS 212) are higher than optimal for salmonid use, which could be as a result of elevated peak
discharge.

year. Units on these charts are not supplied and there is no associated narrative, but assuming the Y-
axis is in feet not meters, bed elevation is changing between four and six feet. Since coho salmon and
steelhead redds are generally less than two feet deep (Groot and Margolis, 1991), the cross section data
indicates that eggs and alevin in lower Dry Creek would be scoured with the bed and washed
downstream or buried so deeply that they would not likely emerge.

Fine Sediment in Spawning Gravels: Small sediment particles less than 0.85 mm are known to
infiltrate salmon and steelhead nests, which are excavated in the stream bed gravels, greatly decreasing
survival due to smothering of the eggs (McNeil and Ahnell, 1964). McHenry et al. (1994) found that,
when fine sediment (<0.85 mm) comprised 13% or greater of the substrate inside redds, it caused the
mortality of steelhead and coho salmon eggs. The Gualala River TMDL (CSWRCB, 2001) set 14% as
a target for fine sediment in accordance with this knowledge of potential harm to salmonid spawning.
Gualala Redwoods Inc. collected fine sediment data in North Fork Gualala River tributaries from 1992
to 1997 at a time when the watershed was undergoing rapid timber harvest and a substantial increase in
its road network (see CWE discussions below). Gravel grab samples showed a sharp increase in fine
sediment less than 0.85 mm (Figure 9), from 10-12% of the stream bed to as high as 28% in the Little
North Fork. McGann Gulch had levels of fine sediment indicative of impairment ranging from 19-
26%, indicating waves of fine sediment in transport. Data is only supplied for one reach within Dry
Creek (CS #211) and values show moderate impairment (15-17%) in all years except 1997, when fine
sediment decreased to 12%. Although sorting after the January 1997 storm created conditions with
low fine sediment in Dry Creek at CS 211, GRI quit providing this data so longer term trends are
unknown.
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Figure 9. Fine sediment less than 0.85 mm exceeded levels recognized to be harmful to salmonid egg
survival and the TMDL recognized threshold of 14% in Doty and Dry creeks, McGann Gulch and the
Little North Fork Gualala River, with mostly increasing trends during the period of record. Data from
Gualala Redwoods, Inc and chart from KRIS Gualala.

Water Temperature and Riparian Conditions The North Fork Gualala River is recognized as
sediment impaired (NCRWQCB, 2005), but it is also temperature impaired with regard to its ability to
support coho salmon juvenile rearing. Stream channel aggradation in the North Fork Gualala and its
tributaries has increased width and decreased depth, which leads to increased heat exchange with the
atmosphere and contributes to temperature pollution (Poole and Berman, 2000). Logging of riparian
zones also has contributed to lack of stream shade and stream warming in the North Fork Gualala
River basin. Extremely high bedload movement or increased flood flows related to watershed
disturbance may cause scour of stream channels and loss of riparian vegetation (Montgomery and
Dietrich, 1993), which contributes to stream warming. Studies are needed to assess the degree to
which channel scour contributes to thermal pollution in the Dry Creek watershed.

Temperature: Coho juveniles are only found in northwestern California streams where the maximum
floating weekly average water temperature is less than 16.8 Celsius (C) (Welsh et al., 2001; Hines and
Ambrose, 1998). Optimal growth for steelhead also occurs in this range (Sullivan et al., 2001). The
mainstem North Fork Gualala River harbored coho salmon (Park and Pool, 1964) and; therefore, once
met this criterion. Temperature data collected as part of the NCWAP Gualala River watershed
assessment (CA RA, 2003) and by GRI for the North Fork Gualala and tributaries (Figure 10) shows
conditions too warm to support coho salmon in the mainstem and lower Dry Creek. Although the
Option 10 Plan (CR LLC, 2006) and THP 1-04-260 MEN recognize appropriate values for optimal
temperatures for coho salmon, they fail to properly characterize available water temperature data.
Robinson Creek, McGann Gulch and the Little North Fork in the adjacent Calwater are cool enough to
support coho, but too aggraded to provide habitat.



Figure 10. Water temperatures within North Fork Gualala River tributaries are generally cool enough
to support coho salmon juveniles, but the mainstem is too warm for them. An exception is the middle
reach of Dry Creek (black arrow), where temperatures exceeded habitable for coho. Data from CARA
(2003) and map from KRIS Gualala Map Project.

The U.S. EPA (2003) points out that well distributed cool water sources must be maintained when
larger rivers to which they are tributary are out of the normal range of variability with regard to
temperature and likely to remain so for at least a decade. Land use with the potential to elevate
tributary water temperatures should not be allowed until the North Fork Gualala River temperatures
regimes are once again capable of supporting coho salmon. Brosofske et al. (1999) note that timber
harvest in the riparian zones of headwater streams can affect ground water temperature, which in turn
affects the temperature of surface flows.

Riparian Conditions: CDFG (2004) recognizes 80% shade canopy as optimal for preventing direct
exposure of streams to sunlight and maintaining cool water temperatures for salmonids. A functional
riparian zone, however, extends further from the stream and has several other important functions,
such as large wood supply and as a buffer to sediment input from inner gorge landslides. Spence et al.
(1996) recognized the distance equal to the potential height of riparian trees (one site potential tree
height) as a minimum buffer for Pacific salmon streams. FEMAT (1993) extended that zone of
influence to two site potential tree heights or to the top of any inner gorge areas on federal forest lands.
Riparian conditions in these comments are also assessed using Landsat-based vegetation type and tree
size within 90 meters of streams (Warbington et al., 1998) and change scene detection (Fischer, 2003)
that uses 1994 and 1998 Landsat images to discern where riparian logging may have occurred.

NCWAP habitat typing (CA RA, 2003) measured stream canopy of North Fork Gualala River
tributaries and Dry Creek reaches had only 60-70% canopy closure (Figure 11). Prior to disturbance
the Dry Creek watershed would have had a canopy of almost all giant redwoods, but currently only
about 30-35% of shade is provided by conifers. This exemplifies profound riparian alteration as a
result of stream side logging and possibly episodes of stream channel scour.
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Figure 11. Canopy conditions for the North Fork Gualala shows that Dry Creek’s canopy is in early
seral conditions with 25-40% of the channel length lacking shade and only 25-35% comprised of
coniferous trees. Data from CA RA (2003). Chart from KRIS Gualala.

Vegetation type and tree diameter data based on 1994 Landsat imagery (Warbington et al., 1998) was
used to analyze the seral stage of forests within 90 meters of either side of North Fork Gualala River
tributaries. The 90 meter (292.5 ft.) distance is a conservative approximation of two site potential tree
heights in this redwood ecosystem where individual trees may have approached 300 ft. The one hectare
resolution of Landsat imagery may miss individual large trees, but these data provide a good
reconnaissance tool for understanding the seral stage of the upper North Fork Dry Creek riparian zone.

Results from the Robinson Creek Calwater Planning watershed show that there are almost no trees
over 40” in diameter at breast height (dbh), approximately 1% of trees are 30-40” dbh and that more
than 51% of trees are less than 20 in diameter (Figure 12). The largest component of riparian trees
are between 20-30”, which is still early seral conditions given the original site potential of several feet
in diameter in the coastal redwood belt. These same data are displayed in map form as Figure 9 and
show that the upper North Fork tributary within THP 1-04-260 MEN is similar to those in the
Robinson Creek Calwater. Larger trees seem to predominate on the south side of streams, likely
reflecting a bias for their protection during THP reviews to maintain stream shade. This pattern of
harvest, however, has allowed long-term depletion of the near stream large wood supply.

CDF (Fischer, 2003) also supplies data that use 1994 and 1998 Landsat images to compare landscape
conditions. Figure 13 shows the headwaters of the upper North Fork Dry Creek and surrounding
streams within the upper Robinson Creek Calwater. Substantial riparian canopy decrease between
1994-1998 is evident in lower Dry Creek and tributaries adjacent to the proposed THP.

Small diameter trees may also be associated with alder dominated riparian zones (Figure 14). “Dry

Creek, Robinson Creek, the central and higher reaches of the NF Gualala, the lower reaches of Bear
and Stewart Creeks are high priorities for riparian restoration” (CA RA, 2003).
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Figure 12. This bar chart shows vegetation and timber types of the riparian zone of the Robinson
Creek Calwater planning watershed with no large or very large trees and 51% below 20” dbh. Data
from CDF and chart from KRIS Gualala.

Figure 13. The riparian zone within 90 meters of Dry Creek shows very few mature conifers (>40”
dbh) and only about half the trees of greater than 20” dbh. Change scene detection indicates that
extensive logging took place within 90 m of streams and in adjacent areas between 1994-1998.
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Figure 14. The photo at left shows the channel of
the North Fork Gualala River just upstream of its
convergence with the Little North Fork. The
stream channel shows major signs of excess
bedload with no pools in sight and smaller median
particle size characteristic of aggraded streams.
The riparian zone provides good cover for the
stream, but is comprised of mostly alders, which
do not provide long lasting habitat forming
elements when contributed to streams. Photo by
Dave Hope, NCRWQCB from KRIS Gualala
(www.krisweb.com).

Large Wood in Streams and Potential for Recruitment

Large trees which fall into coastal streams play a dominant role in forming pools, metering sediment,
trapping spawning gravels and creating a more complex stream environment. Redwoods are
particularly valuable because a large tree may not decay for several hundred years (Kelly et al., 1995).
Fir and spruce trees last for several decades while alder and hardwood species rot within a few years of
being recruited into the stream (Cedarholm et al., 1997). The NCWAP watershed assessment (CA RA,
2003) did an inventory of large woody debris (LWD) and concluded that large wood in streams is
deficient in most areas of the North Fork Gualala River basin. THP 1-04-260 MEN made the
following observation regarding large wood in Dry Creek and potential recruitment:

“Overall, LWD is lacking within the sections of Dry Creek this THP encompasses. Large
events wash what little is in the creek downstream, and, little LWD enters the system, as there
are not a lot of large trees along the streamside.”

Elsewhere in THP 1-04-260 MEN the lower mainstem of Dry Creek is described with observations on
LWD availability:

“It appears that much of the large woody debris was removed or washed out following the
original logging. Because there is a lot of rock that is not easily mobilized and a lack of large
woody debris to help form plunge pools, it will take a long time for Dry Creek to develop much
structure in the way of large or even medium sized pools.”

Map images presented above show considerable evidence of riparian harvest in the North Fork Gualala
River basin as recently as 1998 that would substantially reduce large wood recruitment potential.
Pacific Watershed Associates (1998) found that timber harvest on steep, unstable areas of Bear Creek
in Humboldt County increased landsliding, but slides contained little large wood. Sediment from
debris torrents, instead of being caught up behind numerous large wood jams, had a runout distance
that extended all the way to the conjunction of Bear Creek and the Eel River.

California Department of Fish and Game (2006) comments on THP 1-04-260 MEN stress the
importance of headwater tributaries as sources of sediment and large wood:

“Steep, intermittent streams store sediment and wood and are sources of these materials to
permanently flowing streams (Benda et al., 2005). Therefore, protection of intermittent streams
and their origins such as bedrock hollows and swales is important for providing habitat for
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species unique to small stream riparian areas, and maintaining the landslide- and flood-derived
supplies of large woody material throughout the landscape.”

The depauperate condition of riparian zones in the North Fork Gualala River due to recent logging has
caused a gap in large wood availability that will take 50-100 years to recover (Bisson et al., 1987). No
activity that decreases large wood recruitment should be allowed at this time. Coastal Ridges Option
10 Plan needs to address the issue of large wood supply in Dry Creek and in the North Fork Gualala
River basin.

Upland Conditions: Risk of Degradation of Aquatic Habitat

The Coastal Ridges (2006) Option 10 Plan does not acknowledge the major problems in the Gualala
River sediment supply as described in the Gualala River TMDL (CSWRCB, 2001) nor potential
contributions of THP 1-04-260 MEN to existing problems:

“Natural sediment yield accounts for approximately 1/3 of the total sediment delivery in the
Gualala watershed while human-caused sediment delivery accounts for 2/3 of the sediment
delivery in the watershed, or 200% of the natural load. The analysis shows that road-related
processes are the dominant source of sediment delivery in the watershed.”

THP 1-04-260 MEN tries to ascribe most sediment contributions to “natural” events and post WW |1
logging. In fact the relationship of land use activity and the corollary tributary impairment are similar
to patterns in other scientific study results in northwestern California and throughout the Pacific
Northwest.

Timber Harvest: Ligon et al. (1999) and Dunne et al. (2001) recognized that a critical shortcoming of
the California Forest Practice Rules (CFPR) was the lack of prudent limit or threshold for timber
harvest to avoid cumulative watershed effects. Reeves et al. (1992) studied eight Oregon Coastal
basins that were less than 25% timber harvested and compared them to adjacent watersheds with
greater harvest levels. They found that streams draining watersheds cut in over 25% of their area
within a 30 year period were usually dominated by one Pacific salmon species, while basins with less
disturbance maintained several species. Reeves et al. (1992) traced the root cause to channel
simplification associated with pool filling and large wood depletion.

The NCWAP watershed assessment (CA RA, 2001) used timber harvest data from 1991-2001
provided by CDF. Figure 15 shows the percent area of Gualala Basin Calwater Planning Watersheds
permitted for timber harvests and the extent of cumulative effects can be gauged using the reference
line based on Reeves et al. (1993). Basins with very high timber harvest permitting are Red Rock
Creek (79%), Lower Rockpile (56%), Stewart Creek (52%), Big Pepperwood (47%), Robinson Creek
(42%) and Doty Creek (41%). Values are sums without subtraction for overlapping THPs. As in the
case of THP 1-04-260 THP, not all those listed have been harvested. However, Figure 1 shows that
some areas not scheduled for harvest according to CDF THP data had substantial reduction in canopy
between 1994 and 1998, when examined using CDF (Fischer, 2003) interpreted Landsat imagery. The
combined THP and change scene data (Figure 16) make it appear that approximately 50% of the Dry
Creek basin proper has been harvest since 1991, well over the prudent risk threshold for cumulative
effects described by Reeves et al. (1993).
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Timber Harvest in Gualala River Calwaters 1991-2001
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Figure 15. Timber harvests in Gualala River sub-basins according to CDF data. Reference standard of
25% harvest is based on Reeves et al. (1993). Chart from KRIS Gualala.

Figure 16. This map image shows Landsat-derived vegetation type and tree size displayed with 1994-
1998 change scene detection, also based on Landsat images. These show that the Dry Creek watershed
overall (black outline) is 30-40% small trees characteristic of early seral conditions due to logging
within the 30 years prior or recently disturbed according to Landsat change scene data. Data from the
USFS Spatial Analysis Lab, Sacramento, CA and CDF. From KRIS Gualala Map Project.
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Changes in Peak Flow: Leopold and McBain (1995) noted that wide spread compaction related to
timber harvest in the Garcia River basin elevated winter runoff. Spence et al. (1996) cited studies by
McCammon (1993) and Satterland and Adams (1992) showing increased peak flows resulting from
alteration of 15-30% of a watershed’s vegetation and concluded “that no more than 15-20% of a
watershed should be in a hydrologically immature state at any given time.” USFS Landsat derived
vegetation data in combination with change scene detection for the whole Dry Creek watershed (Figure
16) shows a predominance of trees less than 20” dbh and extensive areas of decreased canopy from
1994-1998. Early seral stage trees and decreased canopy are indicative of recent timber harvests and
represent a level of disturbance of at least 30-40% over approximately the last 30 years. The Dry
Creek watershed is, therefore, at very high risk of increased peak flows and THP 1-04-260 MEN
would add to this risk.

Kamman (2003) noted the importance of infiltration in wild land hydrology and ground water
recharge. Head water springs may be an important source of water during low flows of summer. THP
1-04-260 MEN mentions many locations where roads intercept spring sources. Activities around
headwater springs with heavy equipment are likely to disrupt groundwater recharge and natural
connections between spring areas and streams below. Cold water base flows in summer are critical to
the maintenance of steelhead trout and their further disruption will make the eventual recovery of coho
salmon less likely.

Road Densities, Near-Stream Roads and Road Stream Crossings: The NCWAP watershed assessment
(CA RA, 2003) noted that the North Fork Gualala River watershed had the highest road density in the
Gualala River Basin. The Gualala River TMDL (CSWRCB, 2001) found that sediment contribution
from roads in the North Fork Gualala were the highest in the Gualala watershed (Figure 17). Roads
can contribute sediment through chronic surface erosion, but mass wasting triggered by roads is a
much greater source. Hagans et al. (1986) estimated that 50 to 80% of the sediment that enters
northwestern California streams stems from road-related erosion. THP 1-04-260 MEN and Coastal
Ridges (2006) Option 10 Plan do not deal credibly with road related cumulative effects potential, with
no mention of prudent risk limits on road density to maintain hydrologic integrity.

Cedarholm et. al. (1981) found that road densities greater 4.2 miles of road per square mile (mi?) of
watershed yielded sediment levels 260% to 430% higher and increased fine sediment in salmon
spawning gravels by 2.6 - 4.3 times over background levels. U.S. Forest Service (1996) studies in the
interior Columbia River basin found that bull trout were not found in basins with road densities greater
than 1.7 mi/mi®. They ranked risk road density of greater than 4.7 mi/mi? as extremely high (Figure
18). National Marine Fisheries Service (1996) guidelines for salmon habitat characterize watersheds
with road densities greater than 3 mi/mi® as "not properly functioning" while "properly functioning
condition" was defined as less than or equal to 2 mi/mi? with no or few stream aide roads.

Road density in the Robinson Creek Calwater is 6.45 mi/mi? (Figure 19) and adjacent sub-basins have
even greater cumulative effects risk with 7.08 and 7.7 mi/mi? in the Stewart Creek and Doty Creek
Calwaters, respectively. The road densities estimates are conservative because electronic road maps on
which they are based do not include temporary roads, abandoned roads, skid roads or landings.

Jones and Grant (1996) point out that watershed hydrology can recovery rather quickly from timber
effects, but that hydrologic perturbations from road networks can persist for decades. They point out
that interception of ground water flows by roads causes increased peak discharge and lower
groundwater recharge. When 25% of the area of a watersheds under study was impacted by timber
harvest and roads, flow increases of 50% resulted (Jones and Grant, 1996).
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TMDL Sediment Source by Type for Gualala River Sub-Basins
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Figure 17. Gualala River TMDL estimates of sediment yield by source and sub-basin show that the
North Fork Gualala has very high contributions related to roads. Data from CSWRCB (2001). Chart

from KRIS Gualala.

EXTREMELY HIGH
(4.7+ mi./sqmi.)

Upper Coeur d' Alene 0406
Actual Density 10.85 mi./sgmi.

HIGH
(1.7 - 401 mi.fﬂqmi-)

Methow 11
Actual Density 2.06 mi./sqmi.

ROAD DENSITIES

By ICBEMP SubSample Watersheds

LEGEND
/\/ Streams

/\/ Roads

MODERATE
(.7-1.7 mi./sqmi.)

South Fork Salmon 1501
Actual Density 1.34 mi./fsgmi.

VERY LOW
(.02-.1 mi./sqmi.)

Example
Actual Density .08 mi./sqmi.

LOW
(:1-.7 mi./sqmi.)

Methow 56
Actual Density .3 mi./sqmi.

Figure 18. Road density categories from the USFS (1996) rating cumulative effects risk.
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Road Densities in Miles/Square Mile for All North Fork Sub-Basins
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Figure 19. Road density on miles of road per square mile of watershed for the North Fork Gualala
River basin showing that the Robinson Creek Calwater has over 6 mi/mi® of roads. Reference from
NMFS (1996), data from CDF, and chart from KRIS Gualala.

Roads constructed near streams or that cross streams pose the greatest risk of sediment yield and
Armentrout et al. (1999) recommended less than 2 stream crossings per mile to limit cumulative effects
risk from multiple crossing failures. Both U.S. Geologic Survey 1:24000 hydrology and roads based
on data from CDF are under-representative; therefore, road stream crossings estimates are very
conservative. Figure 20 shows road-stream crossings and roads within the upper Dry Creek watershed
proposed for harvest in THP 1-04-260 MEN. A shallow landslide stability model (Dietrich et al.,
1998) map was created by IFR (2003) to assist in the NCWAP watershed assessment and landscape
stability is discussed further below. Depressions in the landscape as shown as high risk zones
sometimes have streams on USGS 1:24000 topo maps, but it is likely that Class Il streams are
unmapped but present in these locations. This is an indication of under-representation of stream
crossings as well.

The description of mitigations needed at over 30 crossings in THP 1-04-260 MEN includes comments
indicative of significant erosion and hydrologic disruption from the existing road system:

e The outlet has back cut some.

e The outside of the road has developed a nick point.

e Existing seasonal road crosses bank seep.....From the end of the down spout where the
water hits below, there is a drop of six feet.

e The pipe was poorly installed and is a shotgun pipe with a downspout hanging off the
end of the pipe. Replace with 60 feet of 30 inch pipe and install at channel grade.

e Dig a waterhole on the inside edge of the road that is 15 to 20 feet wide and 50-60 feet
long. This may fill up with water because it appears there is a high water table in this
area because of bank seepage and aquatic vegetation.
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Figure 20. This map shows risk of shallow landslides, roads, and road-stream crossings in upper Dry
Creek. Arrows indicate where roads cross high risk landslide zones. High risk zones are depressions
often have mapped streams on 1:24000 USGS hydrology, but others do not. This suggests that streams
are likely under-represented on USGS topos. Road data from CDF and SHALSTAB and crossing data
by IFR. From KRIS Gualala Map Project.

e The gully cut by the diversion (through the landing) is an average of 15 feet deep and
varies in width from 10 to 30 feet. It is approximately 100 feet long.

e New road cut off old road so a portion of the new road needs to be constructed leading
into and out of a Class Il watercourse.

e Water has flowed over the outside edge of the road and caused some fill to wash out.”

The gully erosion and downcutting described above demonstrates considerable sediment yield from the
existing road system. The roads are located at mid-slope and are significantly disrupting hydrology.

In THP 1-04-260 MEN it states that “perennial springs protected per 916.3(d) which are identified and
mapped will have a 25 Equipment Limitation Zone (ELZ) with 50% total canopy retention within the
50 feet.” In fact the bullet points above demonstrate that roads have been constructed at major spring
sources. The 60’ long pipe described above is being used because spring flow was being captured by
the road and diverted down the road bed. The suggested “waterhole” sounds like it could pose a high
risk of a major torrent because its placement above the road could cause the prism to fail. Mid-slope
roads in this watershed should be recontoured and abandoned, not re-activated as suggested in THP 1-
04-260 MEN. All logging in this basin should be done from ridge top roads with full suspension cable
operations.

Activities on Potentially Unstable Areas

The North Fork Gualala River watershed, including Robinson Creek Calwater and Dry Creek, has a
major amount of steep, unstable terrain (CA RA, 2003; CSWRCB, 2001). The amount of sediment
yield from timber harvest and road building can vary greatly depending on the geology and slope of

the watershed area where activities take place (Dunne et al., 2001). USGS orthophotos can be used to
19



do reconnaissance of watershed conditions in the third order tributary of upper Dry Creek to the east of
the one affected by THP 1-04-260 MEN (Figure 21). The landscape is extremely steep (Figure 22) and,
although road networks are not extensive, cable skid trails associated with mostly clear cut inner gorge
slopes and headwalls are apparent. The SHALSTAB model (Dietrich et al., 1998) was used by the
Institute for Fisheries Resources (2003) based on 10 meter digital electronic elevation data provided by
CDF FRAP. SHALSTAB combines flow accumulation with slope steepness in a map that shows areas
at high risk of slope failure as those with negative log rhythm values. Values from -2.8 to -3.1
represent high and very high risk and values less than -3.1 are areas of chronic instability. Although
SHALSTAB cannot be used alone for regulation of timber harvest, it is a good screen for
understanding cumulative effects risk. Figure 22 shows the same area as Figure 21 and patterns of
disturbance associated with logging overlap substantially with SHALSTAB high risk zones.

The January 1997 storm caused 437 miles of stream channel scour on the Klamath National Forest
(KNF) (de la Fuente and Elder, 1998) with many debris torrents triggered by road failure. Kier
Associates (2005) found a high relationship between SHALSTAB high risk zones and subsequent
slope failures in the lower Scott River watershed within the KNF: “A computer analysis showed that
80% (231 of 290) of active landslides intersect with 7% of the part of the landscape marked as very
high in risk (log(qt)<-3.1).” The high degree of disturbance in the third order Dry Creek watershed
adjacent to THP 1-04-260 MEN in the early 1990’s is consistent with elevated sediment and water
yield during December 1996 and January 1997. Unfortunately, the NCWAP watershed assessment
(CA RA, 2003) failed to study relationships between disturbance of unstable areas, subsequent
landsliding and effects on downstream channels so it provides no information on this hypothesis.

Figure 20 shows numerous associations of roads and high risk landslide areas within the THP 1-04-260
MEN. California Geologic Service (CGS) landslide risk maps made for the NCWAP watershed
assessment (CA RA, 2003) show very high erosion potential for the area covered by the THP and
operations are planned on slopes of 50-80%. THP 1-04-260 MEN mentions that timber harvest buffers
above landslides may be as low as 20 feet and that logging on active slides will take place, if approved
by a geologist. CGS (2006) did not address all the potential landslide risk areas shown in Figure 20 in
its comments. The Coastal Ridges (2006) Option 10 Plan needs to discuss cumulative risk and damage
of disturbance of steep slopes in the adjacent tributary of Dry Creek by previous THPs to meet
requirements of CEQA.

Existing Evidence of Advanced Cumulative Effects: Dunne et al. (2001) describe cumulative effects
potential as follows:

“Generally speaking, the larger the proportion of the land surface that is disturbed at any time,
and the larger the proportion of the land that is sensitive to severe disturbance, the larger is the
downstream impact. These land-surface and channel changes can: increase runoff, degrade
water quality, and alter channel and riparian conditions to make them less favorable for a large
number of species that are valued by society. The impacts are typically most severe along
channels immediately downstream of land surface disturbances and at the junctions of
tributaries, where the effects of disturbances on many upstream sites can interact.”

THP 1-04-260 MEN has a description of a major landslide just downstream of the convergence of the
third order tributary where logging will take place and the one adjacent to the east:

“There is a large somewhat active slide downstream near the center of Section 31 on the west

side of the large tributary locally referred to as the North Fork Dry Creek. This slide is on an
inner gorge slope with a fairly steep stream gradient below. The author first noticed the slide
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Figure 21. USGS 1996 orthophoto shows watershed conditions in the third order basin east of the one
affected by THP 1-04-260 MEN, including roads, road-stream crossings and USGS 1:24000 streams.
Note that many roads and skid trails are not included in electronic CDF road data.

Figure 22. The SHALSTAB model run for the same geographic location as Figure 21 shows that
many areas disturbed by logging and skid trails are high risk zones for shallow debris torrents.
SHALSTAB by IFR based on 10m DEM from CDF. KRIS Gualala Map project.
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after heavy rains in 1996. The majority of the fines that entered the watercourse from this slide
appear to have washed downstream. Short term sediment input is still expected from the slide.”

The slide location is just below the tributary junction where Dunne et al. (2001) predict cumulative
effects would occur. THP 1-04-260 MEN does not mention any other land use adjacent to or on the
area of the landslide, but change scene detection indicates recent timber harvesting on inner gorge
slopes near the center of Section 31 (Figure 23). Similarly, the SHALSTAB model for this location
shows high risk in the area of timber harvest and also shows a road leading across the top of the high-
risk zones in the inner gorge of Dry Creek (Figure 24). THP 1-04-260 MEN claims that landslides are
due to natural geologic processes, but a more thorough analysis is needed in the Coastal Ridges (2006)
Option 10 Plan to meet CEQA requirements on this issue.

Fish Status/Trends and THP1-04-260 MEN

THP 1-04-260 MEN states that “there are 75 miles of silver salmon habitat and 178 miles of steelhead
habitat” in the Gualala River watershed and specifically recognizes that coho salmon were present in
the North Fork Gualala River in the 1960’s according to CDFG surveys (Parker and Pool, 1964). THP
1-04-260 MEN states that the North Fork Gualala River, Robinson Creek, Dry Creek, McGann Gulch,
and Hoodoo Gulch in the vicinity of the THP *“are low gradient storage reaches that provide spawning
habitat for salmonids. Upslope they are fed by high gradient Class Il and 111 water courses that provide
the majority of sediment in the system.” In fact habitat data from CDFG (CA RA, 2003) shows that
low gradient reaches of tributaries of the North Fork Gualala River are unsuitable for coho spawning
and rearing because the stream bed is highly unstable and surface flow is lost during summer and early
fall.

The true status and habitat requirements of coho salmon and steelhead in the Gualala River are ignored
by THP 1-04-260 MEN and Coastal Ridges’ Option 10 Plan, with neither mentioning recent coho
status reviews from the California Department of Fish and Game (2002) and the National Marine
Fisheries Service (2001). CDFG (2002) acknowledges that coho in the Gualala basin are “extirpated
or nearly so.” THP 1-04-260 MEN relies on old Gualala Redwoods THP fisheries sections that make
their status within the North Fork Gualala River watershed unclear.

Rieman et al. (1993) characterize a salmonid population as at moderate risk of extinction when:

"Fine sediments, stream temperatures, or the availability of suitable habitats have been altered
and will not recover to pre-disturbance conditions within one generation (5 years). Survival or
growth rates have been reduced from those in undisturbed habitats. The population is reduced
in size but no long-term trend in abundance exists."

The conditions described above fairly characterize the Gualala River and its steelhead population,
while the coho population would merit a high risk classification according to Rieman et al. (1993)
criteria:

“Frequent flood or drought producing highly variable and unpredictable flows, scour events,
debris torrents, or high probability of catastrophic fire through a major part of the watershed.
Channel simplified providing little hydraulic complexity. Population survival and recruitment
respond sharply to annual environmental events. Year class failures common.”
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Figure 23. The black arrow points out the Dry Creek reach at the center of Section 31 where THP 1-
04-260 describes a large landslide as occurring. CDF change scene detection using 1994 and 1998
Landsat imagery shows substantial canopy reduction (Fischer, 2003). KRIS Gualala Map Project.

Figure 24. SHALSTAB model run for the area of the convergence of third order Dry Creek headwaters
show high risk areas along the inner gorge in the vicinity of the landslide described in the THP (black
arrow). Note the road location above the unstable area just downstream of the convergence.
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THP 1-04-260 MEN reports planting of the Little North Fork Gualala and other tributaries North Fork
tributaries with coho salmon juveniles from 1995-1998. Although the THP notes that no coho
juveniles were found in dive surveys in subsequent years in the Little North Fork, it fails to draw
appropriate conclusions. In fact 6,000 yearling coho were planted from 1995-1998 and at a weight of
six to the pound, which is a large size that usually relates to a high return rate. With the expected
survival of smolt to adult of 5% (Groot and Margolis, 1991), means that approximately 300 adult coho
salmon should have returned. The occurrence of coho juveniles in 2002 noted in THP 1-04-260 MEN
does not establish that coho populations are stable or healthy:

“In September 2002, coho salmon young-of-the-year were observed in Dry Creek, a tributary to
the North Fork during a snorkel survey, and at two sites on the Little North Fork and Doty
Creek during electrofishing. Coho young-of-the-year were also present in McGann Gulch.”

In fact, absence of coho in most years is indicative of year class failures and confirms the high risk of
extinction this species in the Gualala River as noted by CDFG (2002). Ocean conditions have been
favorable since 1995 as a result of a switch in the Pacific decadal oscillation cycle (Collison et al.,
2003), which should have made ocean survival of smolts released from 1995-1998 high; therefore,
freshwater habitat conditions are implicated. While THP 1-04-260 and the Option 10 Plan (CR LLC,
2006) both list appropriate temperature requirements for coho salmon, they do not point out that they
are not being met in lower Dry Creek, below where THP 1-04-260 MEN is to take place, and
downstream in the lower North Fork Gualala. The high fine sediment levels, small particle size
distribution and related bed load mobility, lack of pools and warm water temperatures combined to
prevent the survival of juvenile coho and re-establishment of coho salmon in the North Fork Gualala
River basin.

There are little data available for tracking adult or juvenile salmonid populations in Dry Creek, but
there are electrofishing data from the Little North Fork Gualala River, which is in the Doty Creek
Calwater immediately to the west of the Robinson Creek Calwater. The Little North Fork watershed
has been extensively clear cut since 1988 and road networks have been expanded. Long-term
electrofishing data collected by CDFG in the lower Little North Fork (Figure 24) show samples
dominated by steelhead young of the year but with yearling and two year old fish present. Coho
salmon young of the year were sampled only in 1988. The standing crop of steelhead juveniles has
decreased in number and density, particularly since 1992. This is not consistent with flow and water
years, as 1992 was at the end of a five year drought and years since 1995 have been wet. Wet years
should have increased available habitat and standing crops.

IFR (2003) obtained habitat typing data for the North Fork Gualala and Little North Fork collected in
1994 by Entrix, Inc.(1995) that was used for comparison with similar CDFG data collected in 2001
(CA RA, 2003) (Figure 26). The number of pools deeper than three feet deep decreased in both the
Little North Fork and North Fork Gualala. The North Fork shows the most significant change in terms
of loss of fish habitat, with the disappearance of 22 fewer pools deeper than four feet and six fewer
pools between 3-4 feet in depth. The loss of pools in the Little North Fork Gualala River is consistent
with high sediment delivery between 1994 and 2001 and reduced standing crop of salmonid juveniles.
Although channel processes within Dry Creek are different than those of the Little North Fork because
of differences in channel gradient and confinement, high sediment yield, peak flows and resulting
channel changes have likely similarly decreased salmonid carrying capacity in Dry Creek. The
widespread problems with high rates of timber harvest and extensive road networks throughout the
Gualala River watershed have lead to a press disturbance (Collison et al., 2003) resulting in no coho
being found in over 100 miles of stream surveys by CDFG in 2001 (CA RA, 2003).
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Lower Little NF Gualala Electrofishing Results 1988-1999
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Figure 25. CDFG electrofishing results showing coho juveniles absent except in 1988 and a
diminishing standing crop of steelhead from 1988 to 1999. Data from CDFG chart from KRIS
Gualala.
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Figure 26. Pool depth data from habitat typing surveys by Entrix (1995) and CDFG (CA RA, 2003)
show a loss of deeper pools favored by salmonids between 1994 and 2001. Chart from KRIS Gualala.
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Coastal Ridges (2006) Option 10 Plan must more realistically characterize the threat of loss of coho
salmon from the Gualala River basin and the potential THP 1-04-260 MEN adds to that risk or
decreases chances for successful restoration of coho salmon.

Conclusion

The Review Guidelines for Option A Timber Harvest Plans (CDF, 1995) states that ““in order to meet
the requirements of sections 913.11(a) (1) and (2) it is necessary to establish a link between the
analyses of other forest values and the analysis of timber growth.” In fact THP 1-04-260 MEN and the
Option 10 Plan (CR LLC, 2006) both lack any clear description of the degree of impairment of
watershed function and water quality related to early seral conditions in surrounding watersheds
(CDFG, 2006). Dunne et al. (2001) point out that CWE must be managed by minimizing risk:

“Inevitably, the institutional aspects involve decisions about how much environmental and
other risks are acceptable in a project. Before the institutional evaluation can be made,
however, the risks of CWESs need to be identified in some transparent manner.”

The lack of provision of sufficient information on which to judge impacts of THP 1-04-260 MEN fails
this test of transparency and the Option 10 Plan (CR, LLC, 2006); therefore fails to meet requirements
of CEQA for cumulative watershed effects.

The evidence presented above shows conclusively that there are advanced cumulative effects problems
in the North Fork Gualala River and its tributaries, including Dry Creek where this timber harvest is to
take place.

e Stream bed gravel is small and likely too mobile for successful salmonid spawning.

e Fine sediment in stream gravels is high enough at many locations to cause total mortality of
coho and steelhead eggs and alevin.

e Low gradient reaches of Dry Creek, Robinson Creek and McGann Gulch suitable for coho
salmon spawning and rearing are so aggraded that they lose surface flow in summer and fall.

e Pool frequency is low and pool depth too shallow to support coho salmon in all North Fork
Gualala River tributaries.

e Although mainstem North Fork Gualala River pools are deep enough for juvenile coho salmon,
water temperatures are too warm to support them.

The loss of year coho salmon classes, evidenced by their absence in North Fork Gualala fish samples
in most years, indicates that the species is on the verge of extinction. Habitat and fisheries data from
the Little North Fork provides evidence that habitat loss due to high sediment yield is also impacting
steelhead.

Any sediment caused by THP 1-04-260 MEN in the steep third order tributary of upper Dry Creek will
transported rapidly downstream to lower Dry Creek and the North Fork Gualala River, further
degrading water quality and preventing salmon and steelhead recovery. The THP and the NCWAP
watershed assessment (CA RA, 2003) both acknowledge that there is a shortage of big wood to force
pool scour in the North Fork and its tributaries. Despite the call in the NCWAP report (CA RA, 2003)
for riparian protection, this THP plans to harvest large trees in Class Il and 11 riparian zones and on or
adjacent to active landslides that are important areas for large wood recruitment.

Dunne et al. (2001) recommended use of GIS tools, including SHALSTAB (Dietrich et al., 1998), to
analyze potential impacts from timber harvest and to help prevent cumulative watershed effects. The
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watershed, aquatic, fisheries and GIS data in the KRIS Gualala project (IFR, 2003) provide such tools,
but CDF staff and other agencies reviewing THP’s still do not seem to have the capability to use them.
The THP and review team instead continue to rely on statements and recommendations supplied in the
NCWAP watershed assessment (CA RA, 2003) that are not supported by data (i.e. riparian conditions

appear to be improving).

Although I have little expertise in modeling forest growth, the fact that Coastal Ridges, LLC (2006) is
using a proprietary model and not providing auditable raw data means that it does not meet standards
of scientific transparency (Collison et al., 2003). CDF should be requiring that the Coastal Ridges’
model and raw data be provided to reviewing agencies.

Watershed disturbance levels in the North Fork Gualala River watershed, Robinson Creek Calwater
and Dry Creek watershed are well above disturbance rates known to cause cumulative watershed
effects (Cedarholm et al., 1981; Reeves et al., 1993; Spence et al., 1996). Coho salmon evolved in the
redwood forests of the Gualala River basin where cold water temperatures were maintained by giant
old growth trees, deep pools formed around fallen trees, and spawning gravels had low fine sediment
levels as a result of the hydrologic function of an intact watershed. Kauffman et al. (1997) point out
that riparian areas, watersheds, streams and fish populations cannot be recovered unless anthropogenic
sources of stress are reduced. Coho salmon in the Gualala River basin cannot be restored unless the
vegetative and hydrologic characteristics more closely approach their historic range of variability,
which currently requires watershed rest.

Because of impaired water quality and the extreme risk of coho salmon extinction in the North Fork
Gualala River basin, no timber harvest activities such as proposed in THP 1-04-260 MEN should be
allowed until aquatic habitat conditions and the coho population have shown recovery trends.

Sincerely,

Patrick Higgins
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INTRODUCTION

Lack of adequate late summer and early fall streamflow is recognized as one of the most important
limitations on salmonid habitat in the Mattole River basin (NCWAP, 2000). In recent years, juvenile
salmonids have become stranded in pools due to excessively low flows, causing mortality and
necessitating fish rescue operations. With the exception of 2005, late summer and early fal discharges
were quite low for the recent six-year the period of 2001-2006, with the summer of 2002 being the driest
in the 55-year record of flows on the Mattole River near Petrolia.

A variety of factors influence low flows, such as, climate (rainfall, temperature, relative humidity, wind
speed), vegetation species and maturity, ground disturbance, streambed sedimentation, and water use for
domestic and agricultura purposes. Of these, only vegetation, ground disturbance and water use are
subject to human influences and therefore might be modified to minimize effects on low flows. But the
relationships between low flows and influential factors are complex, especialy in abasin as large and
diverse as the Mattole River. Reducing human water use is often a difficult and expensive undertaking,
requiring technological adaptations, financial investments, and conservation practices. To optimize water
management and conservation efforts in the Mattole River basin, implementation must be based on a
guantitative, site-specific understanding of hydrologic processes and the effects of human water use

This report presents an andysis of low flows in the Upper Mattole River basin with the following
objectives: 1) to analyze recent hydrologic data to compare and contrast summer discharges as they vary
in time and space; and 2) to contribute to atechnical basis supporting efforts designed to improve low
flows in the Upper Mattole River for sddmonids. This report builds on an earlier analysis by Klein (2004).

HUMAN-EFFECTSON LOw FLOWS

Although climate exerts the dominant control on stream discharge, three categories of the effects of
human activities on low flow impairment are listed and discussed below.

1) Water withdrawasfor:
a) domestic use,
b) irrigation of pastures and stock watering,
c) irrigation of gardens, orchards, and truck farms,
d) firesuppression,
e) dust control and perhaps others.

2) Changesin runoff properties of hilldopes:
a) reduced interception losses from timber harvest,
b) reduced evapotranspiration from timber harvest,
¢) reduced infiltration capacity from soil compaction due to tractor yarding and road construction.

3) Changesin streambed hydraulic properties due to aggradation:
a) lower proportion of surface to subsurface flow,
b) changing a stream segment from a‘gaining’ reach to ‘losing’ reach.
c) Higher width to depth ratios increasing vulnerability to warming and evaporation.

Water withdrawals

Obvioudy, withdrawal of surface water directly from aflowing stream will reduce streamflow at the point
of withdrawal and for some distance downstream. The significance of direct withdrawals depends on the
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rate of streamflow compared with the rate of withdrawal. A single, relatively large withdrawal, or severa
smaller withdrawals, within a small stream can have alarge effect locally. Effects are most acute when
streamflows are lowest, as these are times when supply is low and demand (for most uses) is high.
However, not al withdrawals are alike. Withdrawal from groundwater wells will have a delayed effect, if
any, on streamflow, depending on the proximity to the stream, the source(s) of groundwater recharge, the
pumping rate, and the permeability of the supply aguifer. A well located high up in the watershed, even if
near asmall stream, will have a much delayed and attenuated effect on the mainstem.

Not al water withdrawn from the natural hydrologic system is lost to the surface flow network. For
example, a portion of the water used to irrigate a terrace pasture located in the valley adjacent to the
stream may flow subsurface back towards the river and reappear as streamflow, aterm called ‘irrigation
return flow’. Similarly, a portion of the water from aleaking or overflowing water storage tank may, in
some instances, find its way back to the creek via surface or subsurface pathways, athough evaporation
may claim a significant portion.

Effects of water withdrawals are complex, particularly in a hydrologically-complex area such as the
northcoast. However, a good inventory of withdrawals, including location, rates and timing of
withdrawals, will provide a basis, aong with other information, for examining the significance of water
withdrawal s on streamflow and prioritizing actions to reduce harmful effects on the stream ecosystem.

Changesin runoff properties of hillslopes

Human activities can have profound effects on rainfall-runoff relationships, and this has been the subject
of much hydrologic research. Urbanization creates impervious or less pervious ground (e.g., roofs,
parking lots, streets) than vegetated surfaces, and nearly al the rain faling on such surfaces immediately
runs off as stormflow, rather than infiltrating and recharging aquifers. While paving is not an issue in the
Mattole River, other, less dramatic effects of land use have undoubtedly played arolein altering the
hydrology of the basin.

Research has shown that timber harvesting can increase minimum summer and fal low flows in north
coastal streams. For example, Keppeler (1998) showed that low flowsincreased by as much as 148% in
the North Fork Caspar Creek research watershed following clearcutting 50% of the watershed. The
increases were attributed to reduced interception (rainfall caught in the tree canopy and evaporating
before falling to the ground) and reduced evapotranspiration losses following canopy removal. While
minimum low flows were enhanced by experimental logging in Caspar Creek, this case is somewhat
different than logging styles in the Mattole. Specifically, tractor yarding, which compacts the soil and
removes the protective duff layer, thereby reducing rainfal infiltration, was kept to a minimum in Caspar
Creek. In contrast, tractor yarding in the Mattole was widespread, and continues today, athough at a
much reduced rate compared to the logging boom of the 1950s through 1970s. Compaction and duff
removal would tend to negate some portion of the low flow enhancement derived from canopy removal
by reducing infiltration. Further, increases in summer low flow that might have been derived from earlier
logging have likely waned due to vegetation recovery, athough the effects of soil compaction and duff
removal are likely to take longer because of the legacy of haul roads (estimated at over 3,000 miles) and
skid trails that remain on vast areas within the Mattole River basin.

Changesin streambed hydraulic properties due to aggradation

It is well-established that massive erosion in the Mattole River basin, caused by both natural and human
factors, resulted in massive aggradation of lower-gradient streambeds, some of which remain buried
under feet or tens of feet of gravel. Madg and Ozaki (1996) have shown that aggraded sediment can take
decades or longer to be flushed from ariver reach, depending on the magnitude of storms and continued
upstream sediment supply and channdl transport efficiency.
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Stream discharge commonly consists of both surface and subsurface flow, which mix vertically and
laterally in the hyporheic zone (the subsurface areas beneath and adjacent to the channel where substantial
mixing of surface and subsurface flow occurs), except in bedrock-bounded streams where virtualy all
flow is at the surface. Where streambed sedimentation is severe, a greater proportion of the water supplied
from the watershed upstream flows subsurface through the relatively permesable streambed, leaving less at
the surface to provide habitat for many aguatic species. This can be readily seen where alog jam elevates
the streambed through localized aggradation. It is not uncommon for al flow to go subsurface just
upstream of a log jam under low flow conditions and re-emerge in aless-aggraded reach downstream.

The same phenomenon occurs, althoughto lesser degrees, in reaches without logjams where channels
have become aggraded smply due to excessive coarse sediment loads. Severe aggradation can cause a
stream reach to change from being a‘gaining’ reach (subsurface water seeps towards the channel and thus
augments surface flow) to being a‘losing’ reach (subsurface water seeps out of the channel and thus
reduces surface flow), sometimes causing an otherwise perennia stream to become intermittent.

Another possible effect of aggradation stems from channels becoming wider and shallower, which
enhances warming due to direct sunlight and contact with warm air. The combined effects of reduced
surface flow rates and greater width-to-depth ratios are likely to contribute substantially to stream
warming in some stream reaches of the Mattole watershed.

EXISTING DATA AND PREVIOUS STUDIES

Climatic and Hydrologic Data

The reader is referred to the Northcoast Watershed Assessment Program’s (NCWAP) Mattole River
report (NCWAP, 2001) for a compilation of climatic and hydrologic data sources for the Mattole River.
Appendix C of the NCWAP report, prepared by the Caifornia Department of Water Resources (DWR)
listsal known official (government sponsored) data collection efforts in the Mattole and has assembled
relevant data and performed some basic analyses, primarily of rainfall and streamflow. In addition to
official data collection, numerous basin residents keep records of such basic information as temperature
and rainfall.

Sanctuary Forest staff has been collecting streamflow data since summer, 2004, and their data form the
basis for most analyses contained herein. In addition, streamflow data collected by the US Geological
Survey (USGS) at Petrolia and near Ettersburg, along with rainfall data collected by C. Thompson in the
Thompson Creek watershed were used.

Water Use

Because water use was not a component of the present analysis, the reader is referred to the NCWAP
(2001) study, which provides a listing of appropriative water rights granted within the Mattole River

basin aong with estimates of water use. Klein (2004) also summarized water use based on locally-derived
estimates provided by Sanctuary Forest staff.

RAINFALL AND LOW FLOW HYDROLOGIC ANALYSES

A Long-term Perspective on Low Flows

The NCWAP (2000) report evaluates rainfal in the Mattole based on two long-term rain gages, onein
Petrolia near the basin mouth, and the other in what is called the upper Mattole (according to Figure [1-1

Mattole Low Flow Hydrology, R. Klein, 2007 3



on page 4 of the NCWAP report, this gage is actually located in the lower part of the basin at an elevation
of 255 feet). Based on anayses of historical rainfall, the NCWAP report concludes there are no
discernable long-term trends in annual precipitation. The NCWAP (2000) report aso presents and
analyzes streamflow recordsin the Mattole River near Petrolia (USGS Gaging Station No. 1111469000,
drainage area 245 mi®). Floods, low flows, and annual yields were analyzed for long term trends. They
reported that there was ‘a dight decline with time in annual yields during the 50-year period and a much
higher degree of variation during the last 25 years.” They also report that the 7-day low flow running
average ranged from a high of 42.3 cfs (1963) to alow of 17.0 cfs (1977). A ‘dight overall declinein low
flow since...1951." was noted and tentatively attributed to increased water use. They conclude by
reporting that ‘ streamflow data within the region do not show any distinct long-term increase or decrease
in annual runoff.’

Since the NCWAP analyses were done, 9x additiona years of data have been collected at the USGS
gages. While the low-flow frequency analysis was not re-done with these newer data, Figure 1 plots the
2001-2006 7-day low flows for both the Petrolia and Ettersburg gages on the NCWAP frequency
estimates (reproduced from the NCWAP 2000 report). Although the Ettersburg gaging station lacks
sufficient record length to perform low flow frequency analyses, frequency estimates were derived by
synthesizing 7-day low flow discharge estimates from the Petrolia gage data using drainage arearatio and
applying the frequency estimates from the NCWAP (2000) analysis. The 7-day low flow frequency
curves are shown in Figure 1 along with data for both gages for 2000-06.

Figure 1. Mattole River near Petrolia (No. 11469000; DA = 245 mi?) and near Ettersburg
(No. 11468900; DA = 58.1 mi?) 7-day minimum low flow frequency
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As shown in Figure 1, the 2002 7-day low flow was the lowest on record for the 56-year period of record
at Petrolia, so low that the NCWAP (2000) curve had to be extrapolated downward. Consequently, the
return period of about 400-years for the 2002 data is likely an over-estimate, but indicative of the
extremity of drought conditions that prevailed then. The 2003-06 low flows were substantially higher than
those of 2002, although 2004 can be considered extremely dry as well. While the true frequencies of the
2001- 2006 data cannot be precisaly evaluated using the 1951-2000 analysis, their positions on Figure 1
are indicative of their relative magnitude within the long term record.

Figure 2 shows discharge as recorded at the USGS gages at Petrolia and near Ettersburg, expressedin
cubic feet per second (cfs) per square mile of watershed area (cfs/mi’) to facilitate comparison. Rainfall in
the Upper Mattole, Thompson Creek, is aso plotted (note that alogarithmic vertical axisis used to better
examine low flows). Asistypical of north coastal Cdlifornia, Figure 2 illustrates the degree to which
streamflow varies dramatically by season. The trend in low flows can be seen as the degree to which
flows dip each summer, with 2002 standing out as the driest year and 2005 the wettest year anong those
plotted.

Figure 2. Discharge and rainfall in the Mattole River, 2001-06
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2004-2006 Low Flows

To characterize recent low flows and rainfal-runoff relationships in greater detail, Sanctuary Forest
discharge data were analyzed, using complementary USGS gage data and Thompson Creek rainfall data
in some instances. Figures 3-5 depict Upper Mattole rainfall and Ettersburg discharge for the low flow
seasons of 2004-06, respectively (note: to show the full range of flows from spring through early winter, a
logarithmic scale is used on the discharge y-axis).
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In 2004 (Fig. 3), very little rainfall fell in the spring (May), and streamflows recede continuoudly through
the dry season, which ended in early October. The minimum flow (0.069 cfs/mi®) occurred in early
September, leveling off from reduced evapotranspiration as the days shortened and vegetation vigor
waned with the approach of fall. The minimum seasonal flow was attained September 10, 2004.

As shown in Figure 4, spring rainsin 2005 (early May through mid-June) were unusually heavy, delaying
streamflow recession and resulting in the highest minimum flow (0.172 cfs/mi®) of the 2004-06 period.
The minimum flow occurred three weeks later than in 2004, on October 1, 2005. Finally, as shownin
Figure 5, the minimum low flow was attained on September 27, 2006, at about the same time as in 2005,
but was substantially lower at 0.09 cfs/mi’, likely owing to the lower amount of rainfal in May, 2006.

Figures 3-6 also indicate that dight amounts of rainfall in the low flow season cause rises in streamflow
that, while relatively small, may be biologically significant during critical times of the year. Specifically,
on Sept. 19, 2004, amere 0.39 inches of rainfall caused a 36% rise in streamflow, and therisein flow
lasted over aweek. Other years also showed flow increases in response to small rainfall events such that
flow might have been restored, at least temporarily, to previoudy isolated pools. Figure 6 shows
discharge for al three dry seasons (2004-06), illustrating the differences among the years in terms of low
flow timing and magnitude. Fall rains of enough depth to raise baseflows, effectively ending the dry
season, occurred on Oct. 16, Oct. 25, and Nov. 1 in 2004-06, respectively.

Figure 3. Thompson Creek rainfall and discharge at Ettersburg, Mattole River, 2004
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Figure 4. Thompson Creek rain fall and discharge at Ettersburg, Mattole River, 2005

100.00 I I I 80
——2005 Ettersburg
—2005 Rainfall
n J 70
10.00
“.‘é \J T 60
@
“g -
f_c’» 1.00 — M
IS
e
2 \ 150
D -\I\_,\
1
0.10
T 40
USGS Gaging Station No. 11468900, Drainage Area = 58.1 mi-
0.01 } } } } } } 30
2-May 22-May 11-Jun 1-Jul 21-Jul 10-Aug 30-Aug 19-Sep 9-Oct 29-Oct 18-Nov
Date
Figure 5. Thompson Creek rainfall and discharge at Ettersburg, Mattole River, 2006
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Figures

Figure 6. Discharge at Ettersburg, Mainstem Mattole River, 2004-06
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Beginning in August, 2004, flows were measured by SFI staff at selected sites in the Upper Mattole River
basin (datain Appendix A). Site descriptions are listed below in Table 1, which includes the USGS sites
aswall.

Table 1. Sanctuary Forest stream discharge monitoring sites, 2004-06. Note that continuous water levels
were monitored at sites MS1 and MS2 using e ectronic stage recorders in 2006.

River Drainage

Mile Area
Mainstem Sites (RM) (DA, mi 2) Description
MS1 59.3 3.3 downstream of Big Alder Creek
MS2 58.9 4.0 upstream of Lost River
MS3 (MSL in 2004) 58.7 6.0 downstream of Shadowbrook bridge
M$4 (MS2 in 2004) 57.2 12.3 upstream of Stanley Creek (at bedrock falls)
M S5 53.2 231 upstream of McKee Creek
MS6 (M$A in 2004) 52.2 25.6 upstream of Bridge Creek
Ettersburg 42.0 58.1 near Ettersburg
Petrolia 5.0 245.0 |at Petrolia
Tributaries
McNasty/Ancestor 60.8 1.0 near confluence with mainstem
Lost River 58.8 1.4 near confluence with mainstem
Helen Barnum 58.7 0.6 near confluence with mainstem
Thompson 58.4 3.8 near confluence with mainstem
Baker 57.6 1.6 near confluence with mainstem
Stanley 57.1 0.8 near confluence with mainstem
Gibson 56.8 0.7 near confluence with mainstem
Harris 56.5 0.9 near confluence with mainstem
(Upper) Mill 56.2 2.3 near confluence with mainstem
Ravishoni/E. Anderson 55.8 0.7 near confluence with mainstem
Anderson 55.6 0.7 near confluence with mainstem
Vanauken 53.8 2.2 near confluence with mainstem
McKee 52.8 2.1 near confluence with mainstem
Bridge 52.1 4.3 near confluence with mainstem
Sinkyone/Buck 52.0 0.8 near confluence with mainstem

These data provide for a more detailed assessment of Upper Mattole low flows than is possible solely
using USGS gage data. M easurements were made by collecting the flow at a confined section of the
channel in a 5-gallon bucket and timing how long it took to fill the bucket, with a rotating propeller-style
current meter (Swoffer), or with an electromagnetic current meter (Marsh-McBirney), depending on
prevailing flow conditions. Occasiondly, temporary wing-walls were set up in the channel to concentrate
the flow area for increased measurement accuracy. Accuracy was judged to be good overall, with repeat
measurements taken at times and with crew members frequently checking each others work. However, at
extremely low flows, accuracy probably decreased. Accuracy could be increased by ‘smoothing’ out
channel sections by clearing atrapezoidal section of coarse gravel, boulders and cobbles, or by installing
temporary flumes or some similar apparatus in wide, shallow gravel sections.
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Figures 7-9 show the spot measurements of discharge taken in 2004-06 along with mainstem flows from
Ettersburg and Petrolia. In the driest year (2004) unit discharges (cfs/mi®) at the SFI sites were much
lower than at the downstream USGS sites, whereas in the wettest year (2005) flows were much more
consistent throughout the basin. Further, it appears that in drier years, the seasonal minimum flows occur
later at the SFI (upstream) sites while the downstream (USGS) sites cease declining prior to that time. The
continued decline, to zero flow in some cases, exhibited by the sites higher in the watershed may be
explained in part by the greater presence of exposed bedrock in channels in the upper area: where bedrock
is near or at the surface, thisimplies a more limited aguifer for sustaining surface flow further into the dry
Season.

Figure 7. Unit discharge in Mainstem Mattole River, 2004
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Figure 8. Unit discharge in Mainstem Mattole River, 2005
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Figure 9. Unit discharge in Mainstem Mattole River, 2006
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Figure 10 shows the flows at the upstream (M S5) and downstream end (M S6) of the Lower Ciritical
Reach spanning 2004-06. As with Figures 2-9, data are plotted as unit discharge, or discharge (cfs) per
square mile of contributing watershed area, for comparison. The trend in relative dryness of the three
years is apparent, with 2005 being the wettest, 2004 being the driest, and 2006 moderately dry. Drier
years achieve minimum summer/fall discharges earlier, with surface flow ceasing altogether at some
locations. Typically, flow is expected to incresse with increasing drainage area, but the downstream-most
site (MS6) had consistently lower discharges than the upstream site (M S5) during the low flow season.

Figure 10. Low flow discharge spot measurementsin the Lower Critical Reach, 2004-2006
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In Figure 11, spot measurements for sites MS1 and M S2, which comprise the upper and lower ends of the
Upper Critica Reach, are plotted for 2005-06. Trends are similar to those that occurred in the Lower
Critical Reach, except that the losing reach phenomenon began about one week later (Sept. 14) than in the
Lower Critical Reach.

Figure 11. Low flow discharge spot measurements in the Upper Critical Reach, 2005-2006
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Because continuous stage data were collected at the Upper Critical Reach, paired measurements of stage
and discharge alowed development of stage-discharge curves, which in turn alowed estimation of
continuous discharge for MS1 and MS2. The continuous data sets provided a far more detailed record of
streamflow than did spot measurements, showing the degree of diurnal fluctuations due to changing
evaporative demand from day to night (most pronounced in late August, 2006) and responses to even the
small amounts of rainfall that occurred on October 4 and 18, 2006. Figure 12 plots these discharge
estimates.

Although spot measurements suggest the Upper Critical Reach began losing on Sept 14, 2006, the

continuous record suggests an earlier date (Sept. 7). The actua date islikely closer to Sept. 7, athough
inaccuracies in discharge-rating curves make a more precise determination impossible.
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Figure 12. Continous discharge in Upper Critical Reach (MS1 and MS2), WY 2006
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Early in the continuous record (which began in late August, 2006), stages were fluctuating on a diurnal
basis, probably reflecting evapotranspiration changes from day to night. This tendency subsided by early
September as drought conditions caused drought-induced dormancy of vegetation and reduced
evapotranspiration. With the occurrence of significant rainfall on November 2, downstream discharge
once again surpassed that upstream.

As a cautionary note, the stage-discharge curves are imperfect predictors of discharge, thus fine-scale
comparisons of the hydrographsin Figure 12 may be unreliable. The spot discharge measurements
included on the hydrographs in Figure 12 show deviations between flows estimated from continuous data
and the spot measurements and serve as a means to evaluate the accuracy of the discharge estimates.
Figure 13 shows the stage-discharge rating curves and equations used to estimate continuous discharge,
with the best fit obtained with a power equation for MS1 and a third-order polynomia for MS2. Although
the relationships are relatively strong (high R? values), the scatter of rating points around the curves
demongtrates the potential for errors. In addition, the rating curve for MS1 extends to higher discharges
than that for MS2, thus discharge estimates for the hydrograph spikes that occurred in October (see Fig.
12) are more reliable for MS1 than MS2.

Sources of error exist in both the visua reading of stage and in measuring discharge, and these are
especidly acute at very low flows when flows are slow, shallow and narrow. Additional measures are
considered for implementation in future monitoring that will improve accuracy. These include installation
of temporary wing walls to better concentrate flow for increasing depth and velocity and to use sidewalls
to avoid turbulence around the wing walls. Also, fine-scale cross section measurements will be used for
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determining flow area; thiswill avoid the inaccuracy of ssmply using wading rods for depth and vertical
position of the velocity meter.

Figure 13. MS1 and M S2 discharge rating curves.
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To examine spatia relationships, Figure 14 shows discharge at three points in time for seven locations
along the mainstem Mattole during the driest part of 2006 (as with other plots, discharge is expressed on a
unit area basis (cfs/mi®) to facilitate comparison among locations with differing contributing area). The
larger mainstem sites at Ettersburg and Petrolia are in good agreement, exhibiting the slow decline
through time as expected. However, the mainstem sites higher in the watershed (M S1-6) show a more
precipitous decline from August 23 to September 6, decreasing over that time by half or more, and with

al but the upstream-most site (M S1) approaching zero discharge by September 27. The highest unit
discharge during the time of minimum flow (Sept. 27) was at the upstream-most site, contradicting
behavior typical in streams lacking significant water diversion or storage facilities.
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Figure 14. Discharge variation along the Mainstem Mattole River, 2006
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In addition to mainstem flows, discharge at 15 tributaries was measured on September 8 and 29, 2006
(see Table 1 for site descriptions; see Appendix B for data). With the data collected, it was possible to
compare the sums of tributary measurements with those made at three mainstem sites (M4, M S5, and
MSE). [NOTE: because no spot measurements of discharge were made for mainstem sites M4, M5, and
MS6 on these two days, estimates were made for 9/8/06 by interpolation from earlier and later spot
measurements and by extrapolation for 9/29/06 from previous measurement] . As shown below in Figure
15, on both dates and at all three sites the sum of tributary inflows to the main channel exceeded those at
the mainstem site downstream, in some cases substantialy so (MS5 and MS6 on Sept. 29). Site MS6, at
the downstream end of the ‘lower critical reach’, exhibits the most severe case where mainstem flow was
zero on September 29 despite substantia tributary inflows upstream.

The three most likely causes for this are: 1) evapotranspiration losses are greater aong the mainstem than
in tributaries, 2) surface flow is seeping out of the mainstem channel into the substrate (the ‘losing reach’
phenomenon), or 3) water withdrawals from the mainstem are preventing a portion of tributary inflows
from sustaining mainstem flow. It is aso possible that al three causes are contributing to reduced
mainstem flows, however the prevalence of exposed bedrock in the Upper Mattole River suggests
seepage lossistheleast likely cause.
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Figure 15. Comparison of mainstem discharge and sum of upstream tributary discharges,
Sept. 8 and 29, 2006
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NOTE: Discharges for mainstem sites M4, M S5, and MS6 for 9/8/06 were interpolated from
earlier and later spot measurements and extrapolated for 9/29/06 from previous measurement.
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Figure 16 shows tributary discharge measurements taken on September 8 and 29, 2006. They are arranged
in downstream order from left to right, and expressed in unit areaterms (cfs'mi’). The side (east or west)
from which they enter the mainstem is also noted. In al cases, the west side tributaries contribute greater
to mainstem flows than do east side tributaries. In particular, Upper Mill and Bridge Creeks contribute
substantia flows to the mainstem. In the case of Upper Mill, contributions to the mainstem were
substantia even in late September when many other tributaries were dry.

Figure 16. Upper Mattole tributary discharges on Sept. 8 and 29, 2006
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Although actual water withdrawal data are not yet available for the Upper Mattole, Sanctuary Forest staff
has made some estimates based on a questionnaire survey. Recognizing the potential inaccuracies in these
data, comparisons are made in Table 2 of flows at the upstream and downstream ends of the Upper
Critica Reach (MS1 and MS2, respectively, using continuous data) and estimated withdrawals for four
weeks in the driest part of 2006 (Sept. 17 thought Oct. 14).

Table 2. Comparison of water losses from Upper Critical Reach with estimated water withdrawals

Upper End | Lower End Reach Water Loss Possibly
(MS1) (MS2) Loss Withdrawal | Attributable

Dates (cubic feet) | (cubic feet) | (cubic feet)| (cubic feet) | to Withdrawal
9/17-23/06 15,623 8,156 7,467 9,018 100%
9/24-30/06 9,562 2,514 7,048 9,018 100%
10/1-7/06 49,352 34,198 15,154 9,018 60%
10/8-14/06 47,028 44,341 2,686 9,018 100%
Total = 121,565 89,210 32,355 36,072 100%

In each of the four weeks, the water volume supplied to the reach (MS1) was larger than that flowing out
of the reach (MS2), resulting in aloss. Under normal circumstances, flow would be expected to increase
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with watershed area, so instead of aloss, flow at the downstream end should be greater than that
upstream. Seepage losses could explain some of the loss, but water extraction is also a likely magjor factor.
Using the estimated rates of water withdrawal, it appears that all of the loss (100%) could possibly be due
to water withdrawal, except perhaps during the first week of October (10/1-7/06) when reach loss was
greater than withdrawal. The foregoing assumes a constant estimated withdrawal rate, which amost
certainly did not occur. Improvementsin the accuracy of withdrawal information are anticipated in future
years, along with improvements in the ability to fine-tune mitigation activities.

CONCLUSIONS
Conclusions from analyses of low flow discharge in the Upper Mattole River are:

1) With the exception of 2005, drought conditions have been unusualy severe since 2002 in the Upper
Mattole River.

2) Discharges in the Upper Mattole, expressed on a unit area basis (cfs/mi®), are substantially lower than
those measured downstream at the USGS gaging stations at Ettersburg and Petrolia. This is most
likely due to differencesin watershed characteristics between the Upper Mattole and the larger basin
areas upstream of the USGS gaging stations, but water withdrawals may aso play arole.

3) Substantial amounts of late spring rainfall postpone the date at which minimum low flows are
attained, shortening the amount of time low flow conditions persist and possibly maintaining year-
round flow at some reaches that might otherwise go dry.

4) Even small amounts of rainfall in the driest time of the year can increase discharge and provide
temporary relief for fish from drought conditions.

5) Continuous discharge data, collected using electronic dataloggers, provides a much more powerful
data set for ng low flows and examining causal relationships than do spot measurements.
Improved discharge measurement accuracy will in turn improve rating curves, leading to greater
accuracy.

6) Mainstem discharges in the Upper Mattole River were less than the sum of upstream tributary
discharges, indicating that losses are occurring from the mainstem. Losses from the mainstem are
likely due to some combination of enhanced evapotranspiration, seepage out of the channe, and
water withdrawals.

7) Thetwo critical reaches, the Upper (Gopherville) bracketed by MS1 and MS2 and the Lower
(Junction) reach bracketed by M S5 and M S6, both experienced alosing reach period beginning in
September. The likely explanations are a combination of human use becoming high relative to
streamflow at that time, and reductionsin downstream accretion (surface water and seepage
contributions to the channdl).

8) Quantitative data on actual water withdrawals are needed to assess the degree to which water
withdrawas may be reducing flows and to optimize efforts to strategically reduce dry-season
withdrawal s in reaches where drought effects on salmonid habitat are most severe.

9) Groundwater monitoring is needed to determine the degree to which declining groundwater levels in

late summer are contributing to losing reaches. If so, groundwater recharge projects should be
evaluated for their potential for improving late summer flows.
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APPENDIX A: SANCTUARY FOREST LOW FLOW DATA, 2004-06, MAINSTEM SITES

MS1 MS2 MS3 MS4 MS5 MS6
Date MS1 cfs [ MS2 cfs | MS3 cfs | MS4 cfs | MS5 cfs | MS6 cfs | cfs/sgmi | cfs/sgmi | cfs/sqmi | cfs/sgmi | cfs/sgmi| cfs/sgmi
2004
Former No. MS1 MS2 MS4 MS1 MS2 MS4
28-Aug 0.067 0.160 0.100 0.011 0.013 0.004
6-Sep 0.008 0.039 0.025 0.001 0.003 0.001
11-Sep 0.004 0.020 0.001 0.001 0.002 0.000
21-Sep 0.002 0.006 0.000 0.000 0.000 0.000
28-Sep 0.000 0.001 0.000 0.000 0.000 0.000
2005
5-Aug 1.400 5.800 6.910 9.880 0.233 0.470 0.299 0.385
12-Aug 0.870 8.800 0.267 0.343
26-Aug 1.080 1.570 5.950 4.750 4.800 0.331 0.261 0.483 0.206 0.187
16-Sep 0.470 0.520 0.580 1.800 1.860 2.750 0.144 0.131 0.097 0.146 0.080 0.107
3-Oct 0.330 0.260 0.300 0.800 1.060 1.000 0.101 0.066 0.050 0.065 0.046 0.039
21-Oct 0.320 0.470 1.160 1.850 0.098 0.078 0.094 0.072
2006
17-Jul 1.123 1.178 4.400 5.470 0.344 0.297 0.190 0.213
2-Aug 0.449 0.576 0.138 0.145
9-Aug 0.474 0.528 1.220 2.130 2.050 0.145 0.133 0.099 0.092 0.080
23-Aug 0.193 0.224 0.780 0.843 0.950 0.059 0.057 0.063 0.036 0.037
6-Sep 0.061 0.109 0.244 0.297 0.268 0.019 0.028 0.020 0.013 0.010
14-Sep 0.024 0.026 0.091 0.177 0.106 0.007 0.007 0.007 0.008 0.004
20-Sep 0.023 0.004 0.032 0.120 0.070 0.007 0.001 0.003 0.005 0.003
27-Sep 0.030 0.001 0.026 0.056 0.007 0.009 0.000 0.002 0.002 0.000
5-Oct 0.075 0.063 0.105 0.231 0.037 0.023 0.016 0.009 0.010 0.001
13-Oct 0.063 0.028 0.103 0.182 0.149 0.019 0.007 0.008 0.008 0.006
19-Oct 0.108 0.082 0.184 0.290 0.204 0.033 0.021 0.015 0.013 0.008
26-Oct 0.090 0.192 0.130 0.007 0.008 0.005
9-Nov 0.947 1.278 5.860 0.290 0.323 0.229

Mattole Low Flow Hydrology, R. Klein, 2007
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APPENDIX B: SANCTUARY FOREST LOW FLOW DATA, 2006, TRIBUTARIES

Discharge (cfs) on Measurement Date
Tributary or Mainstem Site DA (mi2) 06/21/06[ 07/17/06] 08/09/06| 08/23/06] 09/08/06[ 09/29/06 10/05/06| 11/09/06
McNasty/Ancestor 1.0 0.019 0.008
MS1 3.3 0.049 0.009
MS2 4.0 0.053 0.003
Helen Barnum 0.6 0.005 0.001
Lost River 1.4 0.000 0.000
Thompson 3.8 0.079 0.028
Baker 1.6 0.001 0.001
upstream trib sums 8.3 0.139 0.032
MS4 12.3 0.176 0.024
Stanley 0.8 0.001 0.000
Gibson 0.7 0.001 0.000
Harris 0.9 0.001 0.000
Mill 2.3 1.729 1.040 0.142 0.095 0.170
Ravishoni/E. Anderson 0.7 0.001 0.000
Anderson 0.7 0.013 0.003
Vanauken 2.2 0.012 0.000
upstream trib sums 16.7 0.309 0.131
MS5 23.1 0.244 0.038
McKee 2.1 0.060 0.013 0.000 0.000 0.170
upstream trib sums 18.8 0.309 0.131
MS6 25.6 0.196 0.000
Bridge 4.28 0.676 0.548
Sinkyone/Buck 0.75 0.019 0.016

NOTE: Discharges for mainstem sites MS4, M S5, and MS6 for 9/8/06 were interpolated from earlier and later spot measurements and
extrapolated for 9/29/06 from previous measurement.

Mattole Low Flow Hydrology, R. Klein, 2007



NAPA RIVER FLOWS



Patrick Higgins

Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428
phiggins@humboldtl.com

August 17, 2010
Mr. Thomas Lippe
329 Bryant Street, Suite 3D
San Francisco, CA 94107

Re: Sufficiency of SFBRWQCB Staff Napa River Sediment TMDL Appendix D: Responses to
Comments

Dear Mr. Lippe,

Comments below are once again prepared at your request and on behalf of your client the Living
Rivers Council (LRC) and focus on the Napa River Sediment TMDL Appendix D: Responses to
Comments (SFBRWQCB 2009b) by San Francisco Bay Regional Water Quality Control Board
(Water Board) staff. | have now provided comments (Higgins 2006, 2007, 2008, 2009) for
nearly four years on the draft and final Napa River Watershed Sediment TMDL and Habitat
Enhancement Plan: Staff Report (Napolitano et al. 2009) (Napa TMDL), the related Basin Plan
Amendment (SFBRWQCB 2009a) and previous Water Board staff response to comments.
There is some progress with regard to cooperative efforts in the Napa River basin, such as
installation and operation of the downstream migrant trap (NCRCD 2009) and good faith efforts
by the Water Board staff to engage other agencies in resolving critical flow issues. | remain
unconvinced; however, that best management practices (BMPs) embodied in Napa County
conservation programs and Fish Friendly Farming can prevent excess sediment discharge and
offset the cumulative effects of development in too wide an area of the watershed. In several
cases | find Water Board staff response to my previous arguments, and those of Dennis Jackson
(2009) offered on behalf of LRC, rhetorical rather than substantive. Main areas of clarification
and disagreement are:

= Pacific salmon current and historic stock status,

=  The need to apply TMDL measures in areas above reservoirs,

= Cumulative effects problems that are likely to confound successful TMDL
implementation, and

= Sufficiency of monitoring and validity of using gravel permeability.

Pacific Salmon Stock Status and Trends

Water Board staff took issue with assertions in my previous comments with regard to Pacific
salmon status and trends in the Napa River.

Coho salmon: Water Board staff asserts that coho salmon were lost from the Napa River in the

19™ Century because of a dam on the mainstem at Trancas Road that was demolished in the
1930s. Figure 1 is a gradient map from Stillwater and Dietrich (2002) that has been modified to
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Figure 1. Map of stream gradient from Stillwater and Dietrich (2002)(Map 6) with an overlay of dark green
on all reaches with gradient less than 2% (0.02) to show likely range of coho salmon prior to human

disturbance and the approximate location of old dam at Trancas Road.

show optimal gradient for coho salmon (< 2%) and also includes the approximate location of the
old dam. It is clear that many miles of optimal habitat below the dam in creeks like Redwood,
Carneros, Huachica, Murphy, Tulucay and Sarco would have remained accessible and could
have provided for sufficient spawning and rearing habitat to have maintained the Napa River
coho salmon population into the 20" Century.

The Water Board staff also quibbled with my characterization of low gradient habitats on the
Napa Valley floor as the center of former coho salmon production:

“Finally, we do not agree with the commenter that the only or primary historical habitat
for coho salmon was in the lower reaches of the tributaries, instead we hypothesize that
coho salmon would have occupied tributary channel reaches with Coast redwood.
Douglas fir forest cover including canyon reaches of Redwood and Dry Creeks in the
Mount Veeder area, Sulphur, Mill, and Ritchie Creeks, and similar habitat along upper
Conn Creek (several tens of miles of pool riffle habitat with perennial flow and closed
canopy).”

I previously acknowledged that low gradient reaches in forested tributaries would have been
ideal coho salmon, if there were no barriers downstream. The map in Figure 1 was submitted



previously and shows suitable reaches on benches in forested tributaries, such as Redwood
Creek. Spence et al. (2005) found the Napa River to have 466 kilometers (km) of high intrinsic
potential (IP) coho salmon habitat and by far the largest extent of such habitat would have been
on the valley floor. Side channels and beaver ponds cool with ample cool water due to hyporheic
connections would have provided a huge amount of habitat prior to disturbance. Of all rivers in
the Central California Coast (CCC) Evolutionarily Significant Unit (ESU), only the Russian
River and Gualala River have more extensive high IP coho salmon habitat (Spence et al. 2005).
NMFS not choosing to include the Napa River in the CCC likely has more to with politics or
their professional opinion about the ability to recover coho salmon than potential historic
productivity. Since all other populations of coho salmon in the San Francisco Bay have been
extirpated and there are no other nearby source populations from which to draw gene resources, |
agree that Napa River coho salmon are not likely recoverable.

Chinook salmon: The impacts to Chinook salmon from the historic dam at the approximate
location of Trancas Road were likely greater than those to coho salmon because smaller
tributaries below the dam would have been less suitable for spawning of the larger species.
Therefore, the Water Board staff assertion that the dam may have eliminated native Chinook
salmon runs has more merit. Erratic patterns of abundance, as reflected by Napa County
Resource Conservation District (NCRCD 2009, 2010) downstream migrant trapping results
(Figure 2 & 3), indicate that the population is not stable or secure. Only one Chinook salmon
downstream migrant was trapped in 2009, but there were 1520 juveniles captured and counted in
2010. Very low flows in late 2008 and early 2009 may have lead to very low Chinook salmon
spawning and the lack of downstream migrants trapped. The 2010 water year allowed greater
potential for access and had higher counts. Water Board staff mention genetic studies to
determine whether Napa River Chinook salmon are hatchery strays and results from such studies
should be shared expeditiously when available.

Steelhead Trout: The NCRCD (2009) is doing a very professional job in operating a Napa River
downstream migrant trap that will provide an excellent basis for developing population estimates
of steelhead in the future. The first two years of results (Figure 2 & 3) show that steelhead
production is relatively low and highly variable. The NCRCD (2009) captured 128 steelhead
smolts and 910 young of the year in 2009, but total steelhead juveniles captured in 2010 was
388. The small number of fish marked and relocated upstream to calibrate trap efficiency and
the low recapture rate do not allow for population estimation and greater effort in the future in
this regard is needed.

The capture of only 388 juveniles in 2010 is likely indicative of low carrying capacity for older
age juveniles during the 2009 water year when flows were very low. This is consistent with
concerns raised in previous comments about carrying capacity for juvenile steelhead rearing in
dry years. Dewberry (2001, 2003) organized dive counts of steelhead juveniles in many Napa
River tributaries in 2001 and 2002 and found that only Dry Creek had consistently high juvenile
steelhead standing crops (> 1 fish/meter? for >500 meters) in both years. Watersheds of
secondary importance included Redwood, Pickle, Richie, Heath, Carneros, Bell and Huichica
creeks. Dewberry’s (FONR 2004) map of results is included with these comments as Appendix
A. Even in watersheds where Dewberry (2001, 2003) found high concentrations of steelhead
juveniles, there were many reaches in the same creeks with low or no steelhead present. Only
9% of reaches had high concentrations of steelhead in 2001, which was a severe drought year,
but these highly productive reaches expanded to only 19% of habitat surveyed in 2002. This



Species

Napa River Downstream Migrant Trapping Results 2009 (March 17-May 26)

Chinook

Steelhead Smolts
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Pacific Lamprey | 25
River lamprey {Adult)

Lamprey Larvae 137
Prickly Sculpin 242
Sac Pikeminnow | 28
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Sac Sucker 82

Stickleback 116
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Bluegill § 29

Brown Bullhead | 2
Channel Catfish | 1
Golden Shiner | 1
Black Crappie | 1
Striped Bass | 3
Largemouth Bass (Adult) | 2
Golden Shiner | 1
VWestern Mosquito Fish | 1
Staghorn Sculpin | 1
Carp |1
Fathead Minnow | 2
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Figure 2. Downstream migrant trap results from NCRCD (2009) for the 2009 trapping season that extended

from March 17 to May 26. There was only one Chinook juvenile captured but steelhead juveniles far

outnumbered those in 2010.
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Napa River Downstream Migrant Trapping Results 2010 (Feb 18 to June 14)
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Red-eared Sunfish

Western Mosquita Fish | 9 | | |

I I
0 1000 2000 3000

Total Fish Captured

1
4000

Figure 3. Downstream migrant trap results from NCRCD (2010) for the 2010 trapping season that extended
from February 18 to June 14. More Chinook juveniles were captured than in 2009, but fewer steelhead.



indicates that even in good years that 80% of tributary habitat surveyed was marginally
functional or non-functional. As mentioned in previous comments, the mainstem Napa River
was formerly a very important nursery area for older age juvenile steelhead (Anderson 1969) that
are most likely to survive to adulthood and that habitat is now completely non-functional for
rearing. Therefore, all indications are that lack of older age steelhead rearing habitat is limiting
the population and 2010 downstream migrant trap results show the influence of low water years
in depressing smolt production.

Juvenile steelhead dive counts by the NCRCD (2010) in spring and fall of 2007 on York Creek
show a pattern of substantial reduction in density except in pools, which indicates that flow
depletion reduces seasonal and annual carrying capacity (Figure 4). This is likely a characteristic
pattern throughout the basin and shows pervasive problems with over allocation of water.
Although Water Board staff proposes a solutions to flow problems through cooperative efforts
with other agencies, additional development of vineyards will be permitted under the TMDL if
they comply with sediment mitigation measures embodied in Napa County ordinances and Fish
Friendly Farming methods. Any additional vineyard development will increase water demand
and further diminish steelhead habitat (see Cumulative Effects).

Fish Community Structure: The downstream migrant trap results show that warm water adapted
species, such as the California roach are more numerous than salmonids, which is an indication
of temperature impairment of the mainstem Napa River. Non-native fishes are numerous and
diverse. Stillwater and Dietrich (2002) pointed out that the decreasing trend in salmonids in the
Napa River has been accompanied by an increase in non-native warm water adapted species.
That trend appears to be continuing. This is problematic because these fish not only compete for
food and space with salmon and steelhead juveniles but also likely predate upon them.
Occurrence of chum and possibly pink salmon juveniles in the 2010 downstream migrant trap
catch indicates there may be a possible remnant population. Genetic work on these fish would
be of interest for determining their origin.

Issue of Protection by TMDL of Areas Upstream of Reservoirs

Water Board staff reject Jackson’s (2009) argument regarding the need to enforce TMDL
standards above reservoirs to control increased peak flows stating that the reservoirs have the
ability to capture flows and shave flood peaks. However, in other sections of the response to
comments Water Board staff admits that the reservoirs are not operated for flood control and
often pass flows through in late winter. Consequently, concerns about peak flow effects from
lands upstream of reservoirs and bed incision of tributaries and the lower mainstem Napa River
are valid and remain unresolved.

Water Board staff is incorrect in asserting that lack of steelhead passage above reservoirs means
that there is no potential for steelhead production. Titus et al. (2006) found that non-anadromous
resident rainbow trout high in southern and south central coastal California watersheds may
exhibit an anadromous life history, if washed downstream to the ocean. Similarly, sea run
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Figure 4. Standing crops of juvenile steelhead in York Creek in spring and fall 2007 show a substantial
reduction likely as a result of flow depletion. Data from the NCRCD (2010)

steelhead may gain access to steep headwater streams in years of high flow and replenish “trout”
populations. Populations of rainbow trout above dams in the Carmel River watershed are
thought to have provided a mechanism for rebuilding anadromous steelhead runs after a
prolonged drought had prevented steelhead spawning from 1987 to 1991 (Good et al. 2005,
Boughton et al. 2006, Moyle et al. 2008). Landlocked populations of rainbow trout above Napa
River dams likely have steelhead ancestry and should be fully protected.

Cumulative Effects Not Dealt With in Substance

As pointed out in previous comments, numerous scientific studies of the impacts of watershed
disturbance on aquatic ecosystems in northern California indicate that damage cannot be
prevented with on-site mitigation, if disturbance is too widespread (Ligon et al. 1999, Dunne et
al. 2001, Collison et al. 2003). Water Board staff continues to argue that compliance with Napa
County ordinances and Fish Friendly Farming measures during vineyard construction and
operation will prevent increased sediment yield and elevated peak flows despite the fact that
these activities cover tens of thousands of acres. Collison et al. (2003) point out that mitigation
measures may appear to work until major storm events occur, at which time channel damage
results.

It is disappointing that the Water Board staff refuses to consider a limit on road construction and
road density, when roads likely contribute to increased peak flow and decreased baseflow
(Wemple et al. 1996) by disrupting groundwater storage and increasing peak flows (Figure 5).



Figure 5. Illustration from Wemple et al. (1996) with color highlights added showing how groundwater
storage can be decreased and the timing and magnitude of peak flow altered by road construction.

Wemple et al. (1996) point out that roads actually function to extend stream networks, which is
one of the mechanisms for peak flow increase. Roads often cause gully erosion, particularly on
steep ground, and these gullies not only contribute erosion but may also serve as channel
extensions as well (Wemple et al. 1996).

The Water Board and NCRCD are conducting pilot projects in the Carneros and Sulfur Creek
watersheds “to implement BMPs to identify, prioritize, and repair problem roads in the Carneros
Creek and Sulphur Creek tributary watersheds”, which is commendable. However, while
incrementally reducing sediment contributions to the Napa River, cumulative effects damage is
likely to continue because few or no roads or road segments are being decommissioned.

As pointed out above, additional development of vineyards or rural residential areas will increase
water demand and, unless limits are set, ultimately there will be no water left for fish. It is
highly commendable that the Water Board is a catalyst for a cooperative effort between the State
Water Resources Control Board Water Rights Division (WRD), California Department of Fish
and Game (CDFG), Napa County and the National Marine Fisheries Service (NMFS) to maintain
stream flows. Furthermore, Water Board staff is recommending that compliance with all water
rights laws be a criterion for eligibility for a waste discharge permit or to obtain a waiver of
waste discharge requirements. The highest priority for flow protection needs to be in Dry Creek,
as recommended by Dewberry (2003), because it has the highest standing crop of juvenile
steelhead and represents the best remaining habitat (Bradbury et al. 1995).

The response to comments (SFBRWQCB 2009) states that “staff will propose that landowners
develop a stream and riparian corridor management plan to passively or actively recover geomorphic and
ecological processes in unstable channel reaches” as part of waste discharge permits or WDRs. The
problem is that such on site treatment will not succeed because the footprint of development is too large
and processes such as sediment flux and elevated peak flow will be confounding. Similarly, if
groundwater withdrawals that effect surface flow and drop the near stream water table are not prevented
or abated, then riparian tree mortality will occur or riparian restoration will become much more
challenging.



Monitoring Tools and Their Application

The SFBRWQCB (2009) responded to criticism of monitoring tools in previous comments in the
following way:

“The US Environmental Protection Agency and independent peer reviewers have found the
proposed sedimentation parameters (streambed permeability and redd scour) and the associated
monitoring program acceptable. In response to previous comments by Living Rivers Council on
this topic, we also have indicated our intent to monitor turbidity, and residual pool volume.”

I agree that scour and fill of the stream bed is a reliable indicator of spawning success and that
scour and fill targets of 15 cm are appropriate. However, recent literature (Horner et al. 2005,
Kondolf et al. 2008) indicate that use of permeability as an indicator of spawning gravel quality
and fish egg and alevin survival and growth remain problematic. Kondolf et al. (2008) point out
that each permeability sample only represents the area within 20 cm radius and describe potential
problems:

“A small number of permeability tests may not accurately characterize a habitat zone
such as a riffle, and the number of these tests required to accurately characterize the
permeability of a habitat zone could be prohibitive. Field workers who have used these
methods commonly report one or two orders of magnitude variability in permeability
estimates within a habitat zone or over small intervals of the stream (Bush 2006). This
variability may be a combination of leakage along the annulus of the standpipe, small
zone of influence for individual tests, and a highly heterogeneous natural environment.”

American River gravel quality studies by California State University at Sacramento (CSUS)
(Horner et al. 2005) used three methods of measuring permeability, but results did not agree.
They found values of permeability using the Terhune (1958) standpipe and methods of Barnard
and McBain (1994) ranging from zero cm/hr to more than 100,000 cm/hr. Only three sites rated
less than the 7000 cm/hr. target set in the Napa River TMDL. The 7000 cm/hr is not based on
literature that correlates it with successful salmon or steelhead egg and alevin survival. Kondolf
et al. (2008) recommend gauging the fitness of fry emerging from the gravel where
measurements have been taken to establish the relationship of permeability and other gravel
quality metrics and the growth and survival of salmonids. If metrics with better known
relationships were used (McNeil and Ahnell 1964), then such difficult and expensive correlation
studies would not be necessary.

While the Water Board staff has committed to measuring turbidity and residual pool depth due to
requests from LRC, there is no defined plan for establishment of continuous recording turbidity
stations or any indication of where residual pool depths will be measured. At least ten
continuous recording turbidity meters need to be installed in Napa River tributaries as soon as
possible to discern whether restoration measures are working. For example, Carneros Creek has
well identified problems with excess sediment over supply (Pearce and Grossinger 2005) and the
NCRCD and Water Board staff are treating roads to reduce sediment yield. Consequently, a
continuous turbidity meter on Carneros Creek needs to be installed as soon as possible to
facilitate adaptive management.



Sincerely,

Patrick Higgins
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Patrick Higgins
Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428
April 2, 2008

Karen Niiya
Senior Water Resource Control Engineer
Permitting Section Division of Water Rights
State Water Resources Control Board
1001 1 St., P.O. Box 2000
Sacramento, CA 95812-2000

Re: Comments on Draft Policy for Maintaining Instream Flows in Northern California Coastal
Streams

Dear Ms. Niiya,

I have reviewed the Draft Policy for Maintaining Instream Flows in Northern California Coastal
Streams on behalf of the Redwood Chapter of the Sierra Club and provide comments on their behalf
below. In addition to commenting specifically on the proposed Policy, | provide information on the
status of Pacific salmon species in northern California, climatic cycles that affect salmon abundance,
and on the interplay of cumulative watershed effects caused by land use management and those caused
by diversion. | also provide case studies of several northern California watersheds where water
diversion is limiting Pacific salmon, including ones outside the area defined by the Policy.

I have read the Draft Policy and read peer review comments from Dr. Lawrence Band (2008), Dr.
Margaret Lang (2008), Dr. Robert Gearheart (2008), Dr. Charles Burt (2008), and Dr. Thomas
McMahon (2008). In addition I read or reviewed McBain and Trush and Trout Unlimited (MTTU,
2000), California Department of Fish and Game and National Marine Fisheries Service (2002)
guidelines for central California coastal streams and Appendices to the Policy (Stetson Engineering,
2007a; 2007b; R2 Consulting, 2007a; 2007b; 2007c). Although I find the Draft Policy for Maintaining
Instream Flows in Northern California Coastal Streams to have substantial technical merit, much more
action is needed on regulation of water use to prevent the further decline of Pacific salmon stocks and
the likelihood of stock extinctions.

Qualifications

With regard to my qualifications, I have been a consulting fisheries biologist with an office in Arcata,
California since 1989 and my specialty is salmon and steelhead restoration. | authored fisheries
elements for several large northern California fisheries and watershed restoration plans (Kier
Associates, 1991; Pacific Watershed Associates, 1994; Mendocino Resource Conservation District,
1992) and co-authored the northwestern California status review of Pacific salmon species on behalf of
the American Fisheries Society (Higgins et al., 1992). Although | am not a hydrologist, | have
considerable expertise in the area of water use and its effect on Pacific salmon.

Since 1994 | have been the project manager for a regional fisheries, water quality and watershed
information database system, known as the Klamath Resource Information System or KRIS
(www.krisweb.com). This custom program was originally devised to track restoration success in the
Klamath and Trinity River basins, but has been applied to another dozen watersheds in northwestern

California, including a number that fall within the targeted area of the Policy.
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The California Department of Forestry (CDF) funded KRIS projects in the Mattole, Ten Mile, Noyo,
Big and Gualala rivers as part of the North Coast Watershed Assessment Planning effort. The Sonoma
County Water Agency (SCWA) also funded regional KRIS projects (IFR, 2003), including ones for the
Garcia, Russian and Navarro rivers and tributaries of the Pacific Ocean and San Francisco Bay in
Marin and Sonoma Counties. | am submitting a DVD including all KRIS projects for the geographic
area covered by the Policy.

Since January 2004, | have been working under contract with the Klamath Basin Tribal Water Quality
Work Group, a consortium of environmental departments of Lower Klamath River Basin Indian
Tribes, to improve enforcement of the Clean Water Act. Through work on review of Total Maximum
Daily Load (TMDL) reports, | have become further acquainted with factors limiting Pacific salmon,
including those related to flow depletion.

I also have extensive field experience as a field biologist in the South Fork Trinity, Klamath, Eel,
Navarro, Mattole and Garcia rivers as well as smaller coastal streams from Humboldt Bay to San
Diego County.

Overview

The Policy for Maintaining Instream Flows in Northern California Coastal Streams (Policy) (SWRCB
WRD, In Review) was created in response to California Assembly Bill 2121, which requires the State
Water Resources Control Board (SWRCB) Water Rights Division (WRD) to adopt principles and
guidelines for maintaining instream flows in coastal streams from the Mattole River to Marin County
and in coastal streams entering northern San Pablo Bay (Figure 1). Much of the Policy is derived from
a California Department of Fish and Game (CDFG) and National Marine Fisheries Service (NMFS)
central California coast water supply paper (CDFG and NMFS, 2002). The Policy proposes to:

1) Restrict new appropriative rights for diversion of surface water to October 1 to March 15,
2) Establish minimum bypass flows,

3) Set cumulative diversion limits, and

4) Discontinue permitting dams on Class | and 11 streams.

The Policy also calls for universal screening of new diversions, construction of fish passage facilities,
non-native species control and riparian restoration. Appropriate monitoring parameters are identified
in the Policy and the adaptive management strategy is theoretically sound (Band, 2008; McMahon,
2008).

Unfortunately, the Policy will only be narrowly applied to new appropriative water right applications
in a restricted geographic area and does not deal with other aspects of long recognized water supply
problems. Shortcomings of the approach include:

e No action to assess summer and fall flows, when the most critical flow shortages for juvenile
salmonid rearing are known to occur,

e No recognition of changes in stream channels and watershed hydrology due to land use nor the
implications for salmonid suitability or surface water supply,

e Applies only to new diversions seeking appropriative water rights and does not discuss
potential problems due unlimited riparian water rights that could be exercised at any time,
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Figure 1. North Coast area defined by the
Policy to which the statutes defined therein will
be applied. It does not cover the Klamath or
Eel River basins that have greater need of
water rights reform and greater potential for
salmon and steelhead recovery.

e Insufficient consideration of ground water extraction despite known linkage to diminished
surface flow and carrying for Pacific salmon species regionally,

e Enforcement discussion shows the WRD refuses to enforce water law and to provide a
disincentive for unpermitted water use, creating an epidemic problem of illegal diversions, and

e The Policy recommends recognizing Watershed Groups that are comprised of diverters and
envisions transfer of many SWRCB WRD responsibilities to such local extraction interests.

Although AB 2121 has forced publication of this Policy, there seems to be a great deal of reluctance on
behalf of the SWRCB WRD to fully engage in this effort as indicated by the tone of the report, a lack
of willingness to set limits on diversion and to enforce CA Water Code § 1052, 1055, 1243, and 1375.
Also the geographic area of the Policy does not cover some northern California watersheds with
greater need for water rights reform for Pacific salmon species protection, such as the Scott, Shasta and
Eel Rivers. Consequently, the Policy is not likely to recover coho salmon, Chinook salmon and
steelhead in northern California.

Policy Framework

The SWRCB WRD has been working on this Policy for more than a decade (R2 Consultants, 2007a)
and there is a great deal of merit in the theoretical basis for its minimum base flow and maximum
cumulative diversion calculation. Dr. Lawrence Band (2008) summed limitations and benefits of the
Policy:

“The documents provided for review contain a set of references to the limited time and budget
available for data collection and analysis, and present very limited field sampling at one
specific time, with flow records drawn from different periods of time. Given these limitations,
the approach adopted in the proposed policy, to provide more conservative restrictions on in-
stream water use at the regional level, is a sound strategy.”

There are, however, some instances where the Policy strays from a sound scientific basis and potential
major data gaps will likely confound the application of the system. The five elements of the Policy
framework are listed below with observations of peer reviewers and my own comments.

1. ““Water diversions shall be seasonally limited to periods in which instream flows are naturally
high to prevent adverse effects to fish and fish habitat.”

In fact, the only limitation on water diversions would be on new appropriative water rights applicants
and no study or action is envisioned for extraction from April through October, when flows are
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severely limiting for juvenile salmonid rearing. Dr. Thomas McMahon (2008) cautions that the entire
exercise will be confounded due to this deficiency:

“Implementation of a diversion season along with the proposed minimum base flow (MBF) and
maximum cumulative diversion (MCD) standards to maintain the fall-winter hydrograph could
offer a false sense of protection to the listed species if flow levels during other seasons are
insufficient to support the completion of rest of the freshwater life cycle.”

The Policy gives little or no scientific defense of its choice of October 1 versus December 15 as the
start up of the winter water diversion:

“Although the DFG-NMFS Draft Guidelines recommended a season of diversion from
December 15 through March 31, an earlier diversion season start date is still protective of
fishery resources when minimum instream flows and natural flow variability are maintained.
This policy limits new water diversions in the policy area to a diversion season beginning on
October 1 and ending on March 31 of the succeeding year.”

Band (2008) points out that “the recommended limits of October 1 to March 31 is a compromise
between the two other options (all year diversions and December 15-March 31), but places the
beginning of the diversion season at the beginning of flow increases and Chinook migration in most
years.” Dr. Margaret Lang concurred and recommended the later start date: “The December 15 start
date is much more likely to prevent water diversion during the extreme low flows present before the
onset of consistent rainfall.” She notes that numerous years there is little runoff on the first major
storms of the season, as soil pores and the groundwater matrix soak up most early rainfall.

2. “Water shall be diverted only when stream flows are higher than the minimum instream flows
needed for fish spawning and passage.”

Peer reviewers (Lang, 2008; McMahon, 2008) suggest that impacts on rearing salmonids need equal
consideration with those on migrating and spawning adults. Steelhead juveniles typically spend two
years in freshwater (Barnhart, 1989) and coho salmon spend a full year feeding before migrating to the
ocean (Groot and Margolis, 1991). Dr. Lang (2008) points out that factors such as “food availability,
food delivery from upstream, and hiding cover, that are also important and not well characterized” by
modeling exercises and cites Harvey et al. (2006) as demonstrating differences in growth rates of
juvenile salmonids between diverted and undiverted streams.

Again there is no mention of limiting diversion from April through October, no limit proposed for
riparian diversions that do not require off-stream storage, nor restrictions on ground water extraction to
actually maintain and restore flows for salmon and steelhead, even if the Policy were enacted (Band,
2008; Gearheart, 2008).

3. The maximum rate at which water is diverted in a watershed shall not adversely affect the
natural flow variability needed for maintaining adequate channel structure and habitat for fish.

This policy requires calculation of minimum base flow (MBF) and maximum cumulative diversion
(MCD), but lack of recent or historic flow data and problems with application of models confound
accurate estimates (Lang, 2008). Even if the MBF and MCD were accurately calculated, they do not
properly account for interactions between diversions. Synergy between diversions in multiple
tributaries will cause unintended consequences on flows, fish passage and alteration of substrate
quality in downstream reaches that need to be more fully considered (Band, 2008; Gearheart, 2008).
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4. Construction or permitting of new on-stream dams shall be restricted. When allowed, on-
stream dams shall be constructed and permitted in a manner that does not adversely affect fish
and their habitat.

Although future permit activities may restrict the construction of new dams, there are 1771 illegal
dams already constructed within the geographic area covered by the Policy (Stetson Engineers, 2007a)
(Figure 3) for which permits are being considered. Avoiding cumulative effects from thousands of
impoundments, many of which are on Class | streams that contain salmonids, will not be possible
without widespread enforcement action to remove a significant number of these illegal dams.

Several peer reviewers express reservations about damming and diversion of small headwater
tributaries (Band, 2008; McMahon, 2008). Band (2008) notes a high risk of cumulative effects despite
mitigations proposed for such projects in the Policy. According to McMahon (2008) “dams on
ephemeral streams have the potential to greatly dampen the early fall/winter freshets important for
access to the upper reaches of small spawning tributaries by their capture of the entire flow within the
stream until the reservoir is filled, potentially resulting in significant dewatering downstream.”

5. The cumulative effects of water diversions on instream flows needed for the protection of fish
and their habitat shall be considered and minimized.

The Policy does not properly deal with cumulative effects of diversions (Gearheart, 2008; Band, 2008)
nor those associated with long term changes to streams and watershed hydrology due to land use that
effect surface and ground water availability (see Cumulative Effects). Gearheart expressed the
following concern:

Permitted and Unpermitted Impoundments on North Coast Streams

1500+

1000

500

Number of Impoundments

Sonoma hfendocino Mapa hdarin
County
B Permitted on Class Permitted on Class M Unpermitted on W Unpermitted on
| I & I Class | Class Il & I

Figure 2. The number of permitted and unpermitted impoundments within the geographic area covered by the
Policy is displayed above with illegal diversion impoundments outnumbering legal ones. Data from Stetson
Engineers (2007a).
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Figure 3. The number of Marin County, southern Sonoma and Napa County diversion impoundments displayed
above demonstrate the challenge that an appropriative right water applicant faces in inventorying quantities
diverted. Stetson Engineers (2007a) Figure A-3.

“It appears to me as one evaluates the cumulative effect of scalping 5% of the peak as the storm
hydrograph precedes down stream the reduction in the total flow reduces and the delay time
(1/2 day recession -flow restricted) increases.”

Band (2008) suggests that flow depletion below stream convergence points will magnify fluctuations.
This in turn will cause depositions of fine sediment and other undesirable channel changes that could
affect spawning salmon and steelhead downstream (see Cumulative Effects).

Minimum Base Flow (MBF) and Maximum Cumulative Diversion (MCD): The Policy hinges on
relatively accurate estimate of MBF and MCD. Although the scientific basis for calculation of these
statistics is theoretically sound, accurate calculation is confounded by lack of historic records and
problems with model simulations.

The Policy defines the MBF as “the minimum instantaneous flow rate of water that must be moving
past the point of diversion (POD) before water may be diverted” and recommends 60% of the mean
annual unimpaired flow (0.60 Q. ) as needed for flows and fish passage in watersheds greater than 290

square miles either at the point of diversion, or at the upper limit of anadromy. Lang (2007) states that
68% (0.68 Qm) is actually needed for protection of fisheries resources and also points out that there

may be substantial error in calculation of mean annual unimpaired flow because there are very sparse
gauge data, often with periods of record of less than 10 years. Lang (2008) cautions additionally that
model generated mean flow estimates may have significant error:
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“Scaling by watershed area and mean annual precipitation works reasonably well for peak and
major storm flows dominated by the rainfall generated runoff (assuming the storm influences at
nearby gauged sites are consistently similar to the watershed of interest) but at lower flows, more
subtle factors such as watershed geology, slopes, ground cover, soil thickness, etc. influence the
stream flow. The mean annual flow is as much a function of storm flows as low flows that do not
generally correlate as well to drainage area.”

The maximum cumulative diversion (MCD) is defined in the policy as “the largest value that the sum
of the rates of diversion of all diversions upstream of a specific location in the watershed can be in
order to maintain adequate peak stream flows. The maximum cumulative diversion criterion is equal to
five percent of the 1.5-year instantaneous peak flow.”

Lang (2008) recommended against the use of MCD in the Policy:

“The analysis by R2 Resources (2007) and Stetson Engineers, Inc (2007) clearly shows that
maximum cumulative diversion limits set as volumes failed to meet the stated criteria of
providing for channel maintenance flows. Stating the criteria as a volume would not meet
objectives of the policy.”

Lang (2008) is joined by most other peer reviewers (Band, 2008; Gearheart, 2008; McMahon, 2008) in
calling for additional data collection to better establish flow regime targets.

Water Availability Analysis: Before the SWRCB WRD can issue a permit for an appropriative water
right, it must demonstrate that there is “unappropriated water available to supply the applicant” (CA
Water Code § 1375) and that sufficient water for remains for “recreation and the preservation and
enhancement of fish and wildlife resources” (CA Water Code § 1243). A multi-party regional
assessment is laid out as part of the Policy plan, but it also envisions a great deal of information being
contributed by permit applicants and permit holders (see Watershed Groups).

The Policy section entitled Data Submissions (4.1.1.1) repeatedly refers to public domain spreadsheets
and programs. The issue is not whether data analysis and models are done using public or private
software, but whether the raw data are made available and the computer codes for models are made
available so that results can be fully audited. Any revision of the Policy should have clear language
that specifies full raw data availability and model transparency.

Water Supply Reports and Instream Flow Analysis Required of Applicants: The Policy provides the
following description of study requirements facing new applicants:

“This policy requires a water right applicant to conduct a water availability analysis that
includes (1) a Water Supply Report that quantifies the amount of water remaining instream
after senior rights are accounted for, and (2) an Instream Flow Analysis that evaluates the
effects of the proposed project, in combination with existing diversions, on instream flows
needed for fishery resources protection.”

The water supply report is not required to describe flow conditions in the stream or determine surplus
availability for April through November. Applicants are asked, however, to hire consultants to make a
case that there is surplus water available in winter. This will not only be expensive, the consultants
may actually be unable to determine the amount of cumulative diversion without an extensive survey
because of unregistered riparian rights, pre-1914 water rights and those that have been established
illegally (Figure 3). They will also be forced to use models and simulated data that produce
considerable error (Lang, 2008) as discussed above.
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Effectiveness Monitoring: Most peer reviewers stress that extensive field data needed on an on-going
basis to support adaptive management, or the implementation of the Policy will be seriously flawed
(Lang, 2008; Band, 2008, Gearheart, 2008; McMahon, 2008). The tone of the Policy on this topic,
however, is very disappointing and shows little commitment on behalf of the WRD with every passage
in this section using may not will: “The State Water Board may develop and implement a policy
effectiveness monitoring program.”

Enforcement: The SWRCB WRD has clear authority to regulate water extraction and to penalize those
who appropriate water without a permit:

“Pursuant to Water Code section 1052, an unauthorized diversion or use of water is a trespass
against the State subject to a maximum civil liability of $500 per each day of unauthorized
diversion or use of water. Water Code section 1055, subdivision (a), provides that the
Executive Director of the State Water Board may issue an Administrative Civil Liability (ACL)
complaint.”

The problem is the WRD’s near absolute refusal to enforce the law. Stetson Engineering (2007a) lists
1771 unpermitted diversions in the North Coast region as defined by this project (Figure 2). They note
the potential need to remove 1569 structures, but also note that 519 unpermitted structures now have
pending permit applications. The pattern of non-enforcement is clear in a number of basins (Figure 3)
and | have documented similar problems in northern California case studies below both inside and
outside the Policy area (i.e. Napa, Navarro, Russian, Gualala, Scott, and Shasta).

The WRD has also been derelict in its duty with regard to CA Water Code § 1243 and 1375, which
require that they protect recreation, fish and wildlife and that they establish a surplus before issuing
permits, respectively. The WRD has failed to comply with these laws by simply not supplying permits
other than after ponds and diversions have been illegally constructed. This has caused not only a loss
of fish habitat but also treasured recreational opportunities enjoyed by past generations, such as
swimming at the Scout Camp on the Wheatfield Fork of the Gualala or at Hendy Woods on the lower
mainstem Navarro River.

Instead of active enforcement, the WRD relies on mechanisms like self-enforcement, whereby permit
holders self-report violations, and on complaints from citizens. | know several individuals who have
filed hundreds of complaints over several decades with the WRD and have had few resolved as a result
(Bob Baiocchi; Stan Griffin, personal communication).

The reluctance to enforce the law is evident in the following passage from the Policy:

“Every violation deserves an appropriate enforcement response. Because resources may be
limited, however, the State Water Board will balance the need to complete its non-enforcement
tasks with the need to address violations. It must also balance the importance or impact of each
potential enforcement action with the cost of that action. Informal enforcement actions,
described below, have been the most frequently used enforcement response. Such informal
actions will continue to be part of this policy for low priority violations.”
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Figure 4. Navarro River at Hendy Woods State Redwood Park is
so flow depleted that only a stagnant pool not suitable for human
contact remains. The mainstem Navarro was formerly rearing
habitat for juvenile steelhead (Kimsey, 1952) and a major
recreational draw during the hot days of summer and fall. CA Water
Code § 1243 is clearly not being upheld in this basin. Photo by Pat
Higgins from KRIS Navarro. September 21, 2001.

Some of the WRD criteria for prioritization include any violations:

On Class I or Class Il streams,

That threaten or cause a take of endangered species,

That constitute waste, unreasonable use, or unreasonable method of use,
That illegally take water in a fully appropriated stream system, or

That injure a prior right holder.

Despite pages of text on enforcement, there is no specific plan mentioned for decommissioning dams
that are high priority. Almost all dams in the region effect at-risk salmonids and 308 illegal
impoundments are on Class | streams (Figure 2) (Stetson Engineering, 2007 a). The Sierra Club
(Pennington et al., 2008) points out that allowing diverters to avoid permit fees and costs of
compliance offers them an unfair business advantage as well.

Informal Enforcement: “The purpose of an informal enforcement action is to quickly bring a violation
to the water diverter’s attention and to give the diverter an opportunity to voluntarily correct the
violation and return to compliance as soon as possible.” While quickly and voluntarily correcting
violations is desirable, as one reads further into the Policy, deficiencies become apparent. Informal
enforcement may only mean that WRD staff calls or emails the violator and then creates a file as a
record of contact.

Penalties: The lack of willingness to enforce extends into the realm of use of fines as a disincentive:

“The ability to pay administrative civil liability is limited by diverter’s revenues and assets. In
some cases, it is in the public interest for the diverter to continue in business and bring
operations into compliance. If there is strong evidence that administrative civil liability would
result in widespread hardship to the service population or undue hardship to the diverter, it may
be reduced on the grounds of ability to pay.”

I have added emphasis to the term “service population” above because it shows the inherent bias of the
WRD for diverters (their clients) as opposed to protection of public trust. They also express a
willingness to skip the enforcement phase, if the diverters just agree to pay for cooperative
management:
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“Accordingly, flexibility should be provided to groups of diverters who endeavor to work
together to allow for cost sharing, real-time operation of water diversions, and implementation
of mitigation measures.”

Watershed Groups: The Policy proposes to use watershed groups to fund studies, assess flow
availability, and mitigate all problems related to diversions. A watershed group is defined as follows:

“A watershed group is a group of diverters in a watershed who enter into a formal agreement to
effectively manage the water resources of a watershed by maximizing the beneficial use of
water while protecting the environment and public trust resources.”

Any watershed group formed by special interests that does not include public participation is
unacceptable. Consultants working for water diverters would protect vested interests and the quality of
science would not likely be as unbiased or equal to that collected by government scientists who have
public trust responsibility.

The Policy defines further the role these watershed groups would play:

“The watershed group shall provide the technical information necessary for the State Water
Board to determine water availability, satisfy the requirements of CEQA (if applicable),
evaluate the potential impacts of water appropriation on public trust resources, make decisions
on whether and how to approve pending water right applications for diverters in the watershed
group, and make decisions on whether to approve the watershed group’s proposed watershed
management plan.”

In other words, they want to turn their job and that of other State agencies over to local diverters.
There are numerous streams in northwestern California that are already so over-subscribed they are dry
in summer and fall. Many of the diversions may be unpermitted or constructed illegally and have
permit applications pending. This strategy is not going to do anything for public trust and fish and it is
likely illegal.

Cumulative Watershed Effects

The California Environmental Policy Act (CEQA) requires that cumulative effects be considered and
defines them as “indirect or secondary effects that are reasonably foreseeable and caused by a project,
but occur at a different time or place.” The Policy is subject to CEQA vyet fails to meet its
requirements in considering cumulative watershed effects. Discussions of this topic are parsed below
into 1) discussion of cumulative effects from networks of diversion on downstream reaches, and 2) on
how all the watersheds under consideration are cumulatively effected by land use. The emphasis in the
latter discussion is on changes in stream channel form and watershed hydrology that effect surface
water availability.

Water Use Related Cumulative Effects: Band (2008) described numerous cumulative watershed effects
likely from the interaction of diversions, even if all were operating in accordance with minimum base
flows (MBF).

“The cumulative impacts of water diversions from all areas of the drainage network requires
consideration of the network as an entity, and not just the sum of all individual reaches.”
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While each diversion might only capture less than 5% of the 1.5 recurrence interval flow at one
location, Band (2008) calculated the interaction between diversions in the stream system could
increase to 28% downstream. He sees the necessity of increasing model parameters “to analyze the
impacts of sequential dependencies of reach conditions as they will not be randomly distributed.”

If interactions of multiple diversions are not factored into consideration, Band (2008) predicts
“perturbations to the downstream hydraulic geometry, as well as bed sediment grain size, and seasonal
variations in bed composition.” Of specific concern to Band (2008) is fine sediment delivery from
early storms in streams where flow is depleted: “the first few increased flows of the year may flush
fine grained sediment, perhaps without mobilizing coarser grain sizes, which may accumulate in
reaches where discharge is drawn down.” These reaches might be ones used for spawning.

Band (2008) and Gearheart (2008) expressed concern about cumulative effects potential associated
with dams on ephemeral streams (Class I11). These headwater swales may constitute 50% of a
watershed’s area and “the vast majority of coarse grained material delivered to larger streams with
salmonid habitat are generated from small, headwater catchments” (Band, 2008). Figure 2 above
shows permitted and unpermitted impoundments and there are 1357 permitted impoundments in the
Policy’s area of interest and another 1771 unpermitted ones (Stetson Engineering, 2007a). Therefore,
there is significant likelihood of advanced cumulative effects from interactions of releases from
diversions.

Stetson Engineering (2007a) estimates that the capacity of illegal impoundments in the North Coast
watershed region, as defined by the Policy, is 48,515 acre feet and that 3,234 surface acres of
reservoirs now submerge former stream reaches or headwaters. These impoundments in turn are ideal
habitat for bull frogs, which decimate native amphibian populations. They are often stocked with
warmwater game fish that escape into water bodies below and may predate upon salmonids or displace
them through competition (Higgins et al., 1992).

Ground water is not considered in the Policy, yet over-extraction is known to contribute to diminished
water quality and greatly reduced fish habitat in many streams within the region (see Case Studies).
Peer reviewers (Band, 2008; Gearheart, 2008; McMahon, 2008) point out that no real water budget can
be calculated without knowing the influence of ground water withdrawals. The Department of Water
Resources, a separate State agency, has oversight over ground water withdrawal, but all well logs are
treated as proprietary and restriction of ground water use is uncommon.

Potential additional water withdrawal under riparian water rights is another flow-related cumulative
effect. Riparian rights are those where water is extracted for use on lands that directly boarder the
stream and any owner of a parcel immediately adjacent to a water course has the right to take water for
domestic and agricultural use at any time unless specific deed restrictions are stated in the title to the
land. Riparian rights do not require a permit from the WRD. Although the WRD requests that riparian
water users file a statement of diversion and use, there is no penalty for not complying and few are
filed.

Band (2008) mentions tailwater as a major issue needing consideration by the WRD as a potential
effect. Agricultural waste water may have elevated temperature and nutrients and its impact is
recognized as substantial on the Shasta River (NCRWQCB, 2006a).
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Upland Cumulative Effects and Surface Water Supply: Cumulative effects in northern California
watersheds related to logging and associated road networks are well studied (Ligon et al., 1999; Dunne
et al., 2001; Collison et al., 2003). Although much of the geographic area defined by the Policy is now
in agricultural production, virtually all the watersheds have been logged at least historically. All of
those logged after WW Il have extensive road networks that alter watershed hydrology (Jones and
Grant, 1996). High road densities act to extend stream networks and intercept ground water flows
(Jones and Grant, 1996), resulting in increased peak flows and decreased base flows (Montgomery and
Buffington, 1993).

Most of the streams within the Policy area are listed for sediment impairment on the SWRCB 303d list
and targeted for remediation under the Clean Water Act TMDL program. A huge amount of sediment
recognized as polluting north coast rivers is moving downstream in waves. The level of aggradation
can be up to 25 feet (i.e. South Fork Trinity) (PWA, 1994) and high sediment yield has caused dozens
of regional streams, such as those of the Lower Klamath (Voight and Gale, 1998), to lose surface flow
even when there is no diversion (Figure 5).

The Policy needs to consider the question of water supply in a stream environment that is profoundly
changed by cumulative effects. Increased flood peaks and excess sediment transport in North Coast
rivers have caused a loss of pool habitat, an increased width to depth ratio, reduced large wood, and
overall diminishment of salmon and steelhead habitat. Because the streams have become wider and
shallower, they are more subject to warming (Poole and Berman, 2000). (The Policy skips the
discussion of cumulative effects due to April-October flow depletion on stream temperatures by
concerning itself only with the October-March time period.) The North Coast Regional Water Quality
Control Board (NCRWQCB, 2006a) found that flow depletion in the Shasta River was contributing to
temperature pollution and NRC (2004) found the same relationship on the Scott River (see Case
Studies).

Anderson Creek in the Navarro River basin might serve as an example. When an early water right was
granted for 2 cubic feet per second (cfs), pools were likely frequent with some 6-8 feet deep (CDFG,
1969), and the effect of the withdrawal was likely minimal. The stream has experienced substantial
cumulative effects and pools are now infrequent and maximum pool depth is often 4 feet or less; the
effects on fish of the historically permitted quantity of water may now be significant. Add to the
equation decreased baseflows due to high road densities, recent logging and development and one can
understand why streams are running dry and fish are going without water. All of these are factors that
the Policy needs to consider in order to meet CEQA requirements and to determine water availability
that truly reflects the needs of fish.

Cumulative effects should also be recognized as compromising recreational opportunities. Not only do
north coast rivers lack sufficient flow for recreation, flow depletion and aggradation now cause
stagnation that fosters toxic algae. Although the South Fork Eel River is not in the Policy area, it none
the less serves as a regional example. Generations of Californians have vacationed on the South Fork
Eel at Richardson’s Grove Redwood State Park or at Benbow Lake, but toxic blue-green algae species
now make surface water contact during low flows ill-advised. There have been several accounts in the
local press of dogs dying after ingesting SF Eel River water. Rural development in the Eel River
watershed has fostered a similar pattern of unpermitted water use as in Policy area basins, that when
combined with aggradation, leads to major loss of recreational opportunities.
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Figure 5. Lower Terwer Creek running underground in late fall
1990. High sediment yield related to watershed disturbance has
caused massive aggradation. The stream loses surface flow in late
summer and fall yet there is no diversion upstream. Photo by Paat
Higgins from KRIS Klamath-Trinity Version 3.0. September 1991.

Case Studies

There are a number of watersheds in northwestern California that have flow levels that limit salmonid
production and case studies are provided below for areas both inside and outside the geographic area
covered by the Policy. Many of my reports are provided on the DVD that is being filed with these
comments so that WRD can get more detailed information from them.

Napa River: | am intimately familiar with the Napa River watershed from having commented
(Higgins, 2006a) on the Napa River Sediment TMDL (SFBWQCB, 2006) and on several proposed
vineyard conversions (Higgins, 2006b; 2007). The diminishment of flow from historic levels is most
clearly seen through examining what would have been coho salmon habitat. USFWS (1968) estimated
the historic coho population in the Napa River at 2000-4000 fish. Coho prefer reaches with a gradient
of less than <2% and suitable water temperature, with juveniles spending one year in freshwater.
Figure 6 illustrates where coho are likely to have ranged in the middle Napa River watershed. The
majority of low gradient mainstem and tributary reaches were found to be dry (Figure 7) or stagnant in
2001 by Stillwater and Dietrich (2002). Figure 8 is taken from Stetson Engineers (2007a) and shows
the number of permitted and unpermitted diversions in the lower Napa River, including Carneros
Creek. Stetson Engineers (2007a) noted that 43% of winter flow in Carneros Creek is likely diverted.

While Napa River coho are extinct, steelhead are still present, although there is a homogeneous
disturbance in the watershed because of urbanization, timber harvest, vineyard development, dams for
municipal water supply and changes in the stream channel. Steelhead are blocked from 30% of the
Eastside of the watershed by large municipal water supply dams, the mainstem Napa River is now
either dry or unsuitable for steelhead rearing, and Westside tributaries sustain steelhead in isolated
pools. Stillwater and Dietrich (2002) noted that steelhead juveniles stranded in isolated pools lost
weight during summer due to lack of insect drift delivered not being delivered by flows. Given the
precipitous decline in steelhead habitat, it is my professional opinion that their population is likely
dropping significantly. Chinook salmon still return to the Napa River, but their population is small and
also at risk of loss.

My Napa River TMDL comments (Higgins, 2006a) conclude that sediment and flow problems cannot

be remedied without limiting watershed disturbance and that temperature and fish problems cannot be
remedied without additional flows:
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Figure 6. Stream gradient map of the Napa River is overlain with dark green on reaches with gradient less than
2% (0.02) to show likely range of coho salmon prior to human disturbance. Map 6 from Stillwater and Dietrich
(2002).

Figure 7. Symbols on this Napa River map indicate that reaches likely formerly inhabited by coho now lack
surface flow or are stagnant. Taken from Stillwater and Dietrich (2002) where it appears as Map 13.
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Figure 8. Diversions and impoundments in the lower Napa River basin in Huachuca, Carneros and Dry creeks
at left. Impoundments include both those permitted and unpermitted. Stetson Engineers (2007a).

“The State Water Resources Control Board Water Rights Division has the authority to install
stream gages where ever necessary to insure protection of public trust, water quality and water
rights. The TMDL should make explicit reference to reaches affected by low flows and call on
the SWRCB WRD to take appropriate monitoring and enforcement actions.”

Navarro River: | am familiar with the Navarro River having worked in the basin as a CDFG seasonal
aid in 1972, commented on proposed timber harvests in Rancheria Creek and Indian Creek in 1993-
1994, and more recently helped complete the KRIS Navarro project (IFR, 2003a). The WRD is
intimately familiar with the Navarro River as documented in previous comments on regional flow
policy by Friends of the Navarro River Watershed (Hall, 2006) and the Sierra Club (2006).

In 1994 the Sierra Club Legal Defense Fund (Volcker, 1994) filed a water rights complaint with the
SWRCB WRD for failing to adequately address instream flow needs under the Public Trust Doctrine
in the Navarro River basin. In the complaint, Volker (1994) stated that:

"Illegal and unreasonable water diversions from the Navarro River and its tributaries, primarily
for agricultural purposes, have significantly impaired instream fish and wildlife beneficial uses,
to the point where the river was literally pumped dry during August and September of 1992.

Such illegal and unreasonable diversions threaten again this fall to eliminate the natural flow of
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the river and its tributaries necessary to sustain constitutionally and statutorily protected
instream fish and wildlife beneficial uses.”

Volcker’s (1994) assertion that the Navarro loses surface flow was correct at the time and the condition
is still chronic in summer (Figure 9). In processing the complaint, the WRD (SWRCB, 1998) found
121 illegal impoundments (Figure 10), none of which were removed and many of which have now
applied for permits (Pennington et al., 2008). The SWRCB (1998) declined to take public trust
protection action:

“The SWRCB could initiate a public trust action in the watershed. However, the cause of the
anadromous fish decline may be principally due to factors other than flow, and there is not
adequate information available regarding the flow needs of the fishery in the summer.
Consequently, the Division recommends that a public trust action should not be initiated at this
time. If the complainants, DFG, or some other entity develops adequate information regarding
the summer flow needs of the anadromous fishery, this recommendation can be reevaluated.”

Illegal diversions of two types for Mendocino County watersheds are shown in Figure 11, which is
taken from Stetson Engineers (2007a). The Navarro River appears at left with a combination of
regulatory dams, diversions that do not impound water, and illegal impoundments.

Russian River: | am familiar with the Russian River due to work on a KRIS Russian database (IFR,
2003a) and from having provided comments on the Bohemian Grove NTMP (Higgins, 2007b).

As one of the centers of the booming wine industry, the Russian River is one of the most heavily
diverted streams in northwestern California, as indicated by the prevalence of unpermitted diversions
(Figure 11). Major tributaries lose surface flow during summer and early fall (Figure 12) and
significant numbers of large pumps have been installed to tap ground water, some immediately
adjacent to the river (Figure 13). The Sierra Club (2006) documented problems with over-diversion
and widespread illegal water use in Maacama Creek causing severe damage to public trust.

Coho salmon are increasingly rare in the Russian River, but still known to occur in some tributary sub-
basins. Figure 14 shows the existing appropriative rights and those proposed for all tributaries known
to have harbored coho salmon in the past. Coho were present in Green Valley Creek all three years of
CDFG surveys from 2000-2002, but present in Dutch Bill Creek only one year in that period. While
there is only one permit on Green Valley Creek, there were 17 applications as of 2001 and Dutch Bill
had 7 water rights permitted, but an additional 10 in the application process. Figure 15 shows identified
illegal water withdrawal specifically on these streams (Stetson Engineers, 2007a). Legal and illegal
diversions pose significant risk to the last streams where coho still persist in the Russian River.

California Department of Fish and Game habitat typing surveys of Green Valley Creek and Dutch Bill
Creek show that both streams lose surface flow in some reaches (Figure 15). Pool frequency is also
low relative to the CDFG (2004) target of 40% as optimal for salmonids and coho juveniles are known
to require pools for freshwater rearing (Reeves et al., 1988). Additional permitted extraction of surface
water is likely to both raise water temperatures and decrease depth and cover for juvenile coho salmon.
The extent of dry habitats suggests that both streams are fully or possibly over-allocated and that coho
habitat is already significantly diminished.
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Figure 9. The lower mainstem Navarro River
near Flume Gulch is shown at left during low
flow conditions on September 21, 2001. The
USGS flow gauge indicated that the average
flow on this day was 1.1 cubic feet per
second. The algae on the margins of the
stream indicate stagnation and no fish were
present at the time of observation. Photo from
KRIS Navarro by Pat Higgins.

Kimsey (1952) sampled this exact location in
August 12, 1962 and found steelhead trout of
two age classes (young-of-year, 1+) and a
flow of 15 cfs during what was an average
water year.

U.C. Davis (Johnson et al., 2002) found only
seven suckers in many miles of Navarro
stream surveys indicating that even this hardy
species is disappearing.

Figure 10. Aerial photo of agricultural development in the Navarro River basin circa 1998 shows ten ponds of
different types typical of water storage. Vineyard development and aggradation has almost completely
eliminated salmonid summer rearing habitat. Photo from KRIS Navarro.
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Figure 11. Locations of unpermitted diversion dams of two types in central Mendocino County with the Navarro
at left and upper Russian River at right. Regulatory dams are diversions with no impoundments. From Stetson
Engineering (2007a).

Figure 12. Looking downstream at the
dry stream bed of the West Fork Russian
River off the Eastside Road Bridge. The
riparian vegetation lining both banks and
extending back on the terrace at right is a
result of a bioengineering project by
Evan Engber. While trees have been
successfully re-established to protect
adjacent property and to stabilize
channel conditions, over-diversion
causes loss of flows. Photo by Patrick
Higgins from KRIS Russian. July 13,
2003.
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Figure 13. Large ground water pump appears right of center in the riparian zone of the Russian River looking
west off East Side Road north of Hopland. KRIS Russian. Photo by Patrick Higgins. July 15, 2003.
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Figure 14. This chart displays the number of approved permits for appropriative water rights and those
submitted for approval in Russian River tributaries known to have harbored coho salmon, including Green Valley
Creek and Dutch Bill Creek. Data from the SWRCB WRD. March 2001. Chart from KRIS Russian.

Comments on Policy to Maintain Instream Flows in Northern California Coastal Streams by Patrick Higgins 19



Figure 15. This map shows the locations of unpermitted diversion dams of two types in southern Sonoma and
Napa counties, including lower Russian River tributaries Green Valley and Dutch Bill Creeks, which have
recently harbored coho. Regulatory dams are diversions with no impoundments. From Stetson Engineering
(2007a).

Sonoma Creek: My familiarity with Sonoma Creek is primarily due to my participation in the KRIS
East Marin-Sonoma database project. Similar types of evidence are available to those used to
demonstrate problems on the Russian River above. Habitat typing data (Figure 16) from upper
Sonoma Creek indicates that reaches downstream of the headwaters go dry in summer. The cause of
this loss of surface flow might be partially related to aggradation, but is still a sign that surface water
availability has been diminished and that fish habitat is currently compromised. Figure 17 shows the
dry bed of Carriger Creek, a tributary of Sonoma Creek, with what appears to be a large diversion pipe
upstream. While Sonoma Creek itself has some problems with unpermitted diversion (Figure 18),
diversion in the Tolay Creek basin indicates major illegal over-appropriation. It is likely that steelhead
in Tolay Creek are at a very low level, if they persist at all.

Gualala River: I am familiar with the Gualala River from having worked on the KRIS Gualala database
(IFR, 2003), completed a literature search and data assessment (Higgins, 1997), and commented on
several proposed vineyard conversions (Higgins, 2003; 2004a, 2004b).

The Gualala River lies within southern Mendocino and northwestern Sonoma counties. Itis
recognized as impaired with regard to sediment (NCRWQCB, 2004) and has major problems with loss
of surface flow and high water temperature (IFR, 2003b). CDFG (2001) characterized coho salmon in
the Gualala River as “extirpated or nearly so.”

The following passage from KRIS Gualala (IFR, 2003b) characterizes SWRCB WRD prior actions in
the North Fork:

Comments on Policy to Maintain Instream Flows in Northern California Coastal Streams by Patrick Higgins 20



Figure 15. This chart shows CDFG habitat typing data for three lower Russian River tributaries. Notice that
Dutch Bill and Green Valley Creek have significant dry reaches. Data from CDFG chart from KRIS Russian.
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Figure 16. This chart shows Sonoma Creek Ecology Center habitat typing data for upper Sonoma Creek. The
pool frequency is lower than optimal for salmonids (CDFG, 2004) and there are significant dry reaches. From
KRIS East-Marin Sonoma.
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Figure 17. This photo shows Carriger Creek, a tributary of Sonoma Creek, with a dry stream bed and what
appears to be a large diversion pipe along cutbank upstream. From KRIS East-Marin Sonoma.

Figure 18. Locations of unpermitted diversion dams of two types, non-filers (brown) and pending (green). While
there are many legal and illegal diversions on Sonoma Creek, cumulative effects risk is much greater in Tolay
Creek, a much smaller basin, where there are 29 unpermitted diversions. From Stetson Engineering (2007a).
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“The California Department of Fish and Game (Hunter, 1996) expressed concern about the
diversion of the North Fork Gualala by the North Gualala Water Company, citing reduction in
fish habitat if minimum stream flows were not retained. The State Water Resources Control
Board (1999) prohibited diversion of surface water when the North Fork dropped below four
cubic feet per second (cfs), then in August 2000, ruled that this order applied to two NGWC
groundwater wells (SWRCB, 2000). This decision recognizes the importance of North Fork
flows to the lower mainstem Gualala as well.”

The Gualala River combination of aggradation and increased water use due to vineyard expansion has
created an expanding problem with stream reaches in this basin losing surface flow (Figure 19),
including the lower mainstem, Wheatfield Fork, South Fork, Buckeye Creek and Rockpile Creek
(Higgins, 2003; 2004). Habitat typing surveys by CDFG (2001), as part of the North Coast Watershed
Assessment Program, found mainstem reaches going dry (Figure 20) where they maintained surface
flow during the 1976-77 drought (Boccione and Rowser, 1977). Although rainfall in 1976-77 was only
16.0 inches, total rainfall in 2001 was 24.6 inches, yet flows in 1976-77 were 12.5 cfs and all major
tributaries contributed surface flow. This indicates a major decrease in water yield and water supply.

The extensive loss of surface flows in the Gualala River represents a major threat to the continuing
survival of steelhead, which are still a major part of the local tourist-based economy.

Figure 19. The Wheatfield Fork, just upstream of its convergence with the South Fork, ran underground in
2001. Although the aggradation of the Wheatfield Fork is a factor contributing to lack of surface flows, water
diversion for several vineyards and rural residential use exacerbate the problem. Photo by Pat Higgins from
KRIS Gualala database.
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Figure 20. CDFG habitat typing of the Gualala River in 2001 shows the lower mainstem Gualala Ri{)er below
Big Pepperwood Creek ran underground for an extensive reach. Lower Rockpile Creek also lost surface flows in
more than a quarter mile. KRIS Gualala and Higgins (2003).

West Marin Tributaries: Salmon, Americano, Stemple and Walker creeks all have agricultural water
extraction that both compromises water quality and limits habitat for steelhead and coho salmon.
Figure 21 shows a close up of these West Marin tributaries with all impoundments, 1) permitted, 2)
those with applications pending, and 3) illegal diversions with no contact from the operator. The
epidemic problem of over diversion and potential for cumulative effects is self-evident.

All these West Marin tributaries have extensive agricultural land use, mostly by dairies. Cattle may
deposit fecal material directly into streams or it may enter as a result of overland flow. Grazing takes
place up to stream banks leaving no riparian buffer capacity (Figure 22). Lack of canopy also promotes
stream warming and flow depletion contributes promotion of both increased water temperatures and
nutrient pollution.

Charts from KRIS West-Marin Sonoma (IFR, 2003a) show the degree of water quality impairment due
to the cumulative effects of agricultural activity and flow depletion. Salmon Creek is the most
northerly of tributaries considered, entering the Pacific Ocean north of Bodega Bay. Figure 23 shows
dissolved oxygen (DO) values from several stations sampled by CDFG on Salmon Creek that are
indicative of nutrient pollution. Super-saturated DO of greater than 10 mg/Il at Highway 1 is linked to
very high biological activity of algae blooms that thrive in the stagnant, nutrient-rich waters. Minimum
DO levels at the Bodega location approached the recognized lethal limit for salmonids of 3.8 mg/|
(WDOE, 2002). While D.O. is super-saturated during daylight hours due to photosynthesis, D.O.
becomes depressed as algae respire at night or as algae dies off.

Merritt and Smith Consulting (1996) studied Americano Creek for the City of Santa Rosa. Figure 24
shows flow measurements indicating that surface flow near Garicke Road (Station E-6) was not
present from April until November 1988 and from May-September 1989. Flow depletion also
contributes to major pollution problems similar to those in neighboring creeks. Stemple Creek shows
another symptom of nutrient pollution, high pH (Figure 25). A pH value of over 9.5 is directly lethal
to rainbow trout (Wilkie and Wood, 1995).
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Figure 21. This map shows a zoom of the same type as Figure 2 with close up of West Marin County creek
diversion impoundments that are permitted, have permits pending or are unpermitted (Non-filer). There is an
obvious huge cumulative effects problem with diversion and water use. From Stetson Engineers (2007a).

Figure 22. The photo at left shows the lower
mainstem of Walker Creek with very poor fish
habitat as a result of livestock grazing and flow
depletion. The shallow, wide stream channel and
lack of riparian vegetation makes the stream
subject to warming. Photo from KRIS West Marin-
Sonoma.

Creel census data from 1949-1974 indicate that
hundreds of adult steelhead were harvested in
some years and adult coho were present in the
catch (Kelley, 1976). Kelley (1976) interviewed
long time residents and anglers, who said that the
coho salmon run in Walker Creek was much more
robust prior to 1950.
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Figure 23. Dissolved oxygen at five stations (going downstream from left to right) in Salmon Creek. The high
dissolved oxygen at Highway 1 is consistent with elevated pH values indicating photosynthetic activity
characteristic of nutrient pollution. D.O. sags would occur at night. These data were collected by the North
Coast Regional Water Quality Control Board as a part of the Surface Water Ambient Monitoring Program
(SWAMP). June 22, 2001. From KRIS West Marin-Sonoma.
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Figure 24. Surface flow was estimated approximately once monthly near Garicke Road (Station E-6) in

Americano Creek from 1988-1989. Flow was not present after April in 1988 until November 1988 and from May-

September 1989. Data from Merritt Smith Consulting for the City of Santa Rosa and U.S. Army Corps of
Engineers. KRIS West Marin-Sonoma.
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Stemple Creek Minimum, Mean, and Maximum pH, 1990-2000
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Figure 25. The pH of Stemple Creek exceeded stressful or lethal for salmonids (>9.5) as a result of nutrient
enrichment from cattle waste in combination with flow depletion. Data from CDFG and chart from KRIS West
Marin-Sonoma.

Walker Creek had coho salmon historically (Figure 26) but flow depletion and nutrient pollution have
contributed to their disappearance. Kelly (1976) used electrofishing and netting for the Marin
Municipal Water District sponsored studies that found coho, abundant Pacific lamprey juveniles and
steelhead juveniles of all age classes in Walker Creek. Flows now annually fall to near 5 cfs or less
from July through September (Figure 27). Reduced flow and grazing impacts have resulted in water
quality problems similar to previously discussed tributaries related to nutrient pollution.

Scott River: Although the Scott River is not within the Policy area, it has very well recognized water
quality and fisheries problems related to surface and ground water extraction (NRC, 2004). | am
intimately familiar with this basin from helping with restoration planning (Kier Associates, 1991),
restoration evaluation (Kier Associates, 1999), building three versions of KRIS databases, and four
years of work on Scott River issues for the Klamath Basin Tribal Water Quality Work Group. Several
papers on the Scott, Shasta and Klamath TMDLSs are posted on their website and WRD can easily
access documents on the Internet at www.klamathwaterquality.com.

I draw below from previous comments on the Scott TMDL (Higgins, 2006c) that are on the DVD with
regional KRIS projects filed with these comments. The principal findings were as follows:

1. Flows have been decreased by ground water extraction,

2. Flows have declined to far below those required by the Scott River adjudication and often
cause stream reaches and tributaries to go dry,

3. Low flow exacerbates water temperature problems, and

4. Flow and temperature problems combine with sediment to severely limit productivity of
salmon and steelhead populations.
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Walker Creek Electrofishing and Seine Net Salmonid Catch by

Reach, July 1975

200+

150

100

Number of Fish

&0+

Figure 26. Fish sampling in Walker Creek in 1975 found coho salmon and numerous steelhead. Kelly (1976).
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Figure 27. Flows in Walker Creek, tributary of Tomales Bay, dropped to 5 cfs or less on average annually
according to USGS flow gauge records. Chart from KRIS West Marin-Sonoma.
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The Scott River channel and many of its major tributaries are dried up annually, in violation of CDFG
code 5937 (Figure 28 & 29), severely limiting rearing habitat for salmonids. Although the Scott River
is adjudicated (SWRCB, 1980), flow levels fall below those required for months of the year (Figure
30). This causes major reductions in habitat quality in the lower Scott River, which formerly served as
a summer refugia for juvenile salmonids.

The Long Range Plan for the Klamath River Basin Conservation Area Fishery Restoration Program
(Kier Assoc., 1991) noted that ground water pumping in the Scott River valley depleted surface flows
because of interconnections between surface and ground water. The Scott River has experienced major
declines in surface flows coincident with installation of ground water pumps beginning in the 1970’s.
Pumps continue to be installed through NRCS and EQIP funding (Figure 31) and drops in ground
water levels are becoming evident (Figure 32). The chart suggests that while annual maximum levels
have remained relatively constant over time, annual minimum levels have declined since 1965,
although they fluctuate with precipitation.

The National Research Council (2004) makes a clear case that flow depletion is at the root of
temperature problems in the Scott River. As flows drop, transit time for water increases allowing an
opportunity for stream warming. A thermal infrared radar (TIR) image of Shackleford Creek (Figure
33) was taken by Watershed Associates (2003) as part of the Scott River TMDL and shows dramatic
effects of flow depletion on water temperature. Shackleford Creek is cool enough for juvenile
salmonid rearing above points of diversion, then warms rapidly as its flow is depleted. Flow resumes
below the major tributary Mill Creek, warms again as flow is reduced by irrigation until surface flows
are lost, just upstream of the convergence with the Scott River.

Fall chinook salmon from the Scott River are an important component of the Klamath River run that
supports ocean, sport and Native American fishing. Scott River fall chinook returns plummeted in
2004 and 2005 to the lowest level on record for two years in a row (Figure 34). Even after prolonged
drought from 1986-1992 Scott River fall chinook returns ranged from 3000-5000 adults annually.

A major potential problem for chinook salmon is that they are stranded in the lowest reaches of the
Scott River due to continuing stock water activities and other illegal diversions after October 1 (Figure
30). The fish are forced to spawn in lower reaches of the Scott River (Figure 35) where decomposed
granitic sand levels are very high, which threatens egg survival as sand is transported during winter
storms.

The SWRCB WRD needs to make the Scott River a priority for enforcement. Fall chinook are
collapsing and coho salmon only have one strong year class of three, indicating a high risk of
extinction. Immediate action is appropriate given the change in weather and flow patterns expected
with a change of the Pacific Decadal Oscillation (PDO) expected sometime from 2015 to 2025
(Collision et al., 2003) and with longer term drought cycles expected with global warming (see
Climate Cycles and Change).

Shasta River: My experience on the Shasta River parallels that described for the Scott River and my
TMDL comments (Higgins, 2006d) also serve as the source for information below. The Shasta River
Adjudication (CDPW, 1932) does not require a minimum flow level similar to the Scott River
Adjudication (CSWRCB, 1980) and average daily flows can fall to near 20 cfs (Figure 36), which has
major consequences for elevated stream temperatures (NRC, 2004). Lack of coordination of irrigation
operations may sometimes cause flows to fall below the listed average and present an even greater
challenge for fish survival. Dwinnell Reservoir (Figure 37) blocks the headwaters of the Shasta River
and is a major source of pollution itself (NCRWQCB/UCD, 2005). Major tributaries like Parks Creek
(Figure 38) and the Little Shasta River lose surface flows for several months a year.
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Figure 28. The dry bed of the Scott River in a reach near the airport looking upstream. This is a violation of
CDFG Code 5937. Photo from KRIS Klamath-Trinity V 3.0 taken by Michael Hentz. 2002.

Figure 29. Shackleford Creek is shown here running dry at its convergence with Scott River in August 1997.
The creek has coho and chinook salmon and steelhead trout, but diversions dry it up annually during summer
and fall. This is also in violation of CDFG Code 5937. Photo by Pat Higgins from KRIS V 3.0.
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Scott River Flows at USGS Jones Beach Gauge: 2002
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Figure 30. Jones Beach USGS flow gauge data from the irrigation season of 2002 show that flows failed to
meet adjudicated levels for the USFS and flows needed for fish migration, spawning and rearing in August,
September and October. Reference lines are those from the SWRCB (1980) adjudication.

Scott Valley Irrigation Wells Installed by Decade (CDWR)
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Figure 31. This chart shows the number of irrigation wells recorded by the California Department of Water
Resources. Data may be only partial as not all parties installing wells file with DWR.
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Groundwater Elevation and Precipitation at 43N09W24F001M,
1965-2004
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Figure 32. Department of Water Resources well 43N09W24F001M, approximately 5 kilometers south-southeast
of Fort Jones, for the years 1965-2004. Minimum elevation declines are likely indicative of ground water
depletion. From QVIC (2006).
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Figure 33. This map shows summary data of Scott River Thermal Infrared Radar (TIR) surveys for Shackleford
Creek. Note that water temperature warms in a downstream direction as flow is depleted. Reaches with no
temperature coded color are dry, indicating loss of surface flow in violation of CDFG Code 5937 and over-
diversion in violation of SWRCB Codes 1243, and 1375. Data from Watershed Sciences (2003).
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Scott River Fall Chinook Spawning Escapement 1978 - 2005
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Figure 34. Scott River fall chinook spawning runs from 1978 to 2005 shows both 2004 and 2005 as the lowest
years on record. Summer and fall flow conditions were near all time lows for preceding 2004-05 brood years
(2001-2002). Data from CDFG.
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Figure 35. Data from CDFG spawner surveys show that fall chinook salmon spawned mostly in the lowest five
reaches of the Scott River in 2001 and 2002, where eggs may be vulnerable due to potential for bed load
movement or transport of decomposed granitic sands. Low flows in fall prevent salmon disbursement to
upstream reaches where gravel conditions are superior and chances of egg survival greater. KRIS V 3.0.
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Shasta River Flows: May-October 2001
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Figure 36. Average daily flow at the USGS Shasta River gauge for May through October 2001 shows a pattern
of extremely low flows with many days falling below 20 cubic feet per second. This contributes to temperature
problems as less water mass warms easily and agricultural runoff back to the river is hot.

Figure 37. Dwinnell Reservoir looking southeast off the dam with water levels at less than full pool in 2002.
Long retention time and exposure to sunlight trigger algae blooms and nutrient pollution. Water releases from
this reservoir are restricted to avoid adding to water pollution downstream. It has blocked downstream flow since

1928 in violation of CDFG 5937. Photo from KRIS V 3.0 by Michael Hentz.
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Figure 38. Parks Creek is shown here below the diversion to Dwinnell Reservoir with surface flows almost
completely depleted. This not only shuts off cool water that could buffer high Shasta River water temperatures.
Winter flows are also diverted blocking adult fish passage and blocking spawning gravel recruitment to the
mainstem Shasta River. Photo by Michael Hentz.

Mack (1958) measured flow in Big Springs Creek of 103 cfs, which is very similar to the
measurements taken by the California Department of Public Works (1925) for the Shasta River
Adjudication (CDPW, 1932). This spring source was at optimal temperatures for salmonid rearing and
the California Department of Water Resources (1981) found that Big Springs Creek had the highest
spawning use of any Shasta River reach or tributary. Kier Associates (1999) noted that the spring
feeding Big Springs had been depleted due to ground water pumping to less than 20 cfs.

Major increases in diversion of surface and groundwater have changed the temperature regime of the
Shasta River. Thermal infrared radar (TIR) imagery captured by Watershed Sciences (2003) illustrates
how flow depletion affects Big Springs Creek and Shasta River water temperature (Figure 39). The
image shows water temperatures below 20° C only immediately downstream of Big Springs Lake, but
warming to 21.7° C (Watershed Sciences, 2003), which is stressful for salmonids (U.S. EPA, 2003).
The NCRWQCB (2006b) recommends that flows increases at Big Springs to at least 50 cfs to restore
water quality.

The Shasta River and Scott River will also be where new private Watermaster service will be
pioneered. The service has been ineffective in protecting instream flows in these basins (Kier
Associates, 1991; 1999). The cost of DWR Watermaster service is born by the water users and it has
been rising in recent years. Recent legislation now allows the water users to hire private contractors to
render the same service. Questions have been raised as to whether a private contractor working for the
water users can be expected to elevate public trust interests over those of his clients.

The NRC (2004) asked for consideration of removal of Dwinnell Dam in order to restore fish passage
and increase flows. Models of snow fall changes resulting from global warming indicate that only Mt.
Shasta’s snow pack will increase, which makes the Shasta River one of the best places to maintain
salmonids in the Klamath Basin in the face of climate change.
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Figure 39. Thermal infrared radar (TIR) map of Big Springs Creek shows that the stream warms rapidly as a
result of diversion and now is too warm for optimal salmonid rearing within a distance of less than three miles.
Data from Watershed Sciences (2003) provided as GIS by NCRWQCB staff.

Climatic Cycles and Climate Change

The majority of the peer reviewers of the Policy (Lang, 2008; Gearheart, 2008; Band, 2008;
McMahon; 2008) stated that SWRCB WRD needed to factor climate change into their planning. As
mentioned above, NRC (2004) asserts that the Shasta River has the greatest restoration potential in the
Klamath Basin in the face of global warming. Oscillations of climatic cycles will likely accentuate
drought, which will act in concert with increased water demand from a growing population (Stetson
Engineering, 2007b). While study of climate change is still progressing, shorter term cycles of rainfall
and ocean productivity are now well recognized (Hare, 1998).

The Pacific Decadal Oscillation (PDO) cycle causes major shifts in ocean productivity from favorable
to unfavorable for salmon approximately every 25 years off the coast of California, Oregon and
Washington (Hare et al., 1999). Good ocean conditions are linked to wetter weather cycles and
prevailed from 1900-1925 and 1950-1975 and returned to favorable again in 1995 (Collison et al.,
2003). Poor ocean productivity and dry on-land cycles from 1925-1950 and 1976-1995 created very
adverse conditions for salmon, particularly coho. The wet climatic cycle from 1950 to 1975 included
the 1955 and 1964 floods. As the PDO cycle shifted, the 1976-1977 drought combined with highly
aggraded stream beds to create a freshwater habitat bottleneck. Poor upwelling in the ocean also
reduced growth and survival. Coho salmon populations on the California coast from Santa Cruz to
Mendocino plummeted and many have never recovered (Figure 40).

The PDO influence is also evident in the Shasta River fall Chinook spawning returns (Figure 41). The
highest return of 80,000 adults was just after Dwinnell Reservoir was built, despite being in a less
productive ocean and climatic cycle (1925-1950). Even with access to less spawning habitat, runs in
the 1960’s exceeded 30,000 fall Chinook. The lowest ebb of the Shasta came during an extended
drought from 1986-1992, when adult returns dropped to as low as 500 fish. Hopefully the WRD and
DWR will get more water back in the Shasta River before the PDO switches in 2015-2025.
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Figure 40. CDFG northern California coho salmon presence and absence maps show streams as green, if coho
were always present, yellow if present in at least one year and red if absent in all three years from 2000-2002.
Remaining populations are mostly near the coast within the redwood ecosystem and associated with more intact
forests patches in coastal Marin County and around Jackson Demonstration State Forest. KRIS Russian.

Figure 41. The CDFG Shasta Rack counts show fall Chinook returns from 1930 to 2004 with the PDO cycles
overlaid. Returns fluctuate with climate and ocean cycles but the long term trend is down as a result of
continuing loss and degradation of freshwater habitat. From Higgins (2006c) and KRIS V 3.0.

Comments on Policy to Maintain Instream Flows in Northern California Coastal Streams by Patrick Higgins 37



Restricted Geographic Scope Misses Basins With Greater Need

The Policy implementation is restricted to coastal watershed from the Mattole River south to San
Francisco Bay (Figure 1) and does not include either the Klamath or the Eel River basins, which have
enormous fisheries potential, more wildlands, and arguably greater need for help resolving flow issues.

The Shasta and Scott river basins are both recognized as water quality impaired to the degree that
fisheries resources are compromised. CDFG is currently attempting to issue Incidental Take Permits
(ITP) under the California Endangered Species Act for agricultural operations in these watersheds
(CDFG, 20064a; 2006b). Lack of flows is confounding coho recovery under both State and federal
ESA and, similarly, over-diversion is thwarting attainment of water quality standards under recently
completed Scott and Shasta TMDLs (NCRWQCB, 2006a; 2006b). Despite the critical need for
resolution of water supply issues, SWRCB WRD involvement is not apparent in either the ITP process
or TMDL Implementation. California Department of Water Resources (DWR) staff have taken a
similarly passive role in management of groundwater, which is directly linked to surface water supply
problems in both basins. DWR has also failed to provide effective Watermaster Service and a new law
permits the privatization of the service, which poses a potentially substantial impediment for insuring
public trust oversight.

Timely action to restore flow and improve water quality in the Scott and Shasta Rivers could get the
best return on investment for the WRD, if fish production is the index. The Shasta River has recently
produced more than 10,000 adult Chinook salmon (Figure 41) and still has a run of coho salmon.
Similarly, a restored Scott River could produce 10,000 fall chinook and viable populations of coho and
steelhead as well. As NRC (2004) points out, increasing flow in the Shasta River would decrease water
temperature. Functional Scott and Shasta River canyons would once again revitalize the rearing
capacity of the both rivers for steelhead.

The Klamath River is recognized as being in crisis with regard to water quality and fish disease
(Nichols and Foott, 2004) and the potential cumulative benefit of restoring flows and cold water from
the Scott and Shasta Rivers should not be overlooked. Currently the Shasta and Scott contribute very
little flow in summer to the mainstem Klamath River and what water they do contribute is warm and
high in nutrients. Mclntosh and Li (1998) used forward looking infra-red radar (FLIR) to examine
water temperatures of the Klamath River. Figure 42 shows the FLIR image of the convergence with
Shasta River water temperatures exceeding 29° C (84° F) and the Klamath River itself above lethal
limits for salmonids. This influence is the opposite of the historic role the Shasta River played in
moderating Klamath River water temperatures and nutrient loads.

The Eel River once had hundreds of thousands of salmon and steelhead, yet even the mainstem has
gone dry in recent years just above Fernbridge in late summer. Flow depletion due to Pillsbury Dam
reduces mainstem habitat, but the South Fork Eel is now also flow depleted. The latter has become so
stagnant in recent years that blue green algae has proliferated that is toxic to dogs and makes
recreational use impossible. Dozens of formerly productive tributaries for fisheries now run dry in
summer and early fall. Because the Eel River watershed remains largely unpopulated and wild land, it
has a great deal more chance for recovery than urbanizing watersheds or those with extensive
agricultural activity.
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Figure 42. Thermal Forward Looking Infrared Radar Image (FLIR) showing the confluence of the Klamath River
(flowing from the top of the image to the bottom of the image) and the Shasta River (flowing right to left in the
image). The Shasta River is approximately 29 degrees C, which is well above lethal to salmonids. A warm
water plume is observed in the Klamath River below. From Mcintosh and Li (1998).

Monitoring, Data Management and Adaptive Management

Monitoring: The Policy calculation of protective base flows and water availability rely on fragmentary
historical flow data and flawed synthetic data and “additional data collection on small stream
hydrology and fish usage is needed to verify these relationships” (Lang, 2008). A major problem is
that all monitoring envisioned is on winter flows (October-March) when surplus water is theoretically
available, not on April-September flows that are known to be limiting fisheries.

There is a need for year around data collection in small and large streams throughout the region, with
the priority identification of stream reaches where surface flows are lacking but where historically
there was carrying capacity for salmon and steelhead. Band (2008) suggests gages “with real-time
capability, likely co-funded with the USGS to take advantage of the National Water Information
System (NWIS) real-time discharge system.”

McMahon (2008) recommends installation of inexpensive stage height and temperature sensors
(www.trutrack.com) that can be purchased inexpensively ($200) and are easy to install. He also
recommends that monitoring be focused on key salmon and steelhead reaches (biological hotspots).
Band (2008) pointed out the necessity of monitoring for Policy implementation:

“Monitoring and management of the finite water resource network calls for the development of
a more advanced sensor network to monitor stream temperature, turbidity, suspended sediment
transport in addition to flow. The State of California should be in the position to develop and
implement this type of network in collaboration with federal agencies and the university
system.”
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In other words, to fully deal with the questions of cumulative effects of water diversion and water
supply, many similar data elements are needed to those of other processes like the Clean Water Act
(TMDL), Endangered Species Act (ITP) and the National Forest Management Act. The SWRCB
WRD needs to co-participate with other agencies so that multiple objectives of different processes can
be met and the WRD benefits from corollary data collected by its partners.

The SWRCB WRD shows little technical capacity, other than that provided by consultants, and no
track record of extensive field data collection. There is no commitment to a schedule for monitoring
and the effectiveness monitoring section of the Policy shows bureaucratic reluctance. DWR shows a
similar lack of capacity with regard to ground water monitoring and regulation. Consequently, the
State should solicit emergency help from the U.S. Geological Survey to assess water supply and
surplus availability (see Conclusion for discussion on the need to re-organize WRD and DWR).

Data Management: Regardless of how data collection and agency coordination are structured, there
needs to be a common database for sharing results, trend monitoring and implementation of adaptive
management. KRIS projects submitted with these comments supply a great deal of useful data,
including GIS information The SWRCB Water Rights Division should consider using this tool, already
subsidized with over $1 million in public money, especially since the KRIS software allows easy cost-
effective updating capacity for trend monitoring.

If Policy implementation involves partnerships with private parties or groups, all raw data, computer
codes for models and other related information must be available to the scientific community and to
the public in electronic form. Without full transparency, no model or study output is scientifically
valid (Collison et al., 2003) and history shows that public trust resources, such as salmon and
steelhead, cannot be fully protected without the ability of the public to participate in oversight.

Band (2008) envisions using the data collected in the field to increase the predictive capacity of the
flow model:

“An integrated GIS-spatial watershed model that incorporates natural runoff production, stream
routing and all water diversions and return flows should be developed...... As part of an
adaptive management approach, the modeling system would provide a formal set of
expectations of different water resources policies in the watersheds.”

Adaptive Management: The National Research Council (2004), in recommending that adaptive
management be used to recover the endangered fishes of the Klamath basin, described it as follows:

“Adaptive management is a formal, systematic, and rigorous program of learning from the
outcomes of management actions, accommodating change, and improving management
(Holling, 1978). Its primary purpose is to establish a continuous, iterative process for increasing
the probability that a plan for environmental restoration will be successful. In practice, adaptive
management uses conceptual and numerical models and the scientific method to develop and
test management options.”

Dr. Carl Walters (1997) is credited with having coined the term adaptive management and has
followed 25 case studies of riparian and coastal ecosystem restoration projects around the world, but
found “only seven of these have resulted in relatively large-scale management experiments, and only
two of these experiments would be considered well planned in terms of statistical design.” He notes
that too little change in anthropogenic stressors is carried out in most cases so that natural variation are
not distinguishable from project effects.
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“Various reasons have been offered for low success rates in implementing adaptive
management, mainly having to do with cost and institutional barriers” (Walters, 1997).

The cost of monitoring associated with Policy implementation is not estimated nor are sources of
funding identified. The institutional barriers that might impede successful adaptive management are
well described above. The attempt to pass of monitoring costs to diverters (watershed groups) in
exchange for their helping shape water management is unacceptable. The WRD needs to calculate
staffing costs and define a partnership structure with other agencies that will satisfy data needs for
adaptive management.

If 500 or 1,000 illegal dams are removed, we would have the potential to make a difference on the
problem and would also frame an interesting and valid adaptive management exercise.

Instead of adaptive management, the SWRCB WRD has been exhibiting what NRC (2004) terms
deferred action:

“In the deferred-action approach, management methods are not changed until ecosystems are
fully understood (Walters and Hillborn, 1978; Walters and Holling, 1990; Wilhere, 2002). This
approach is cautious but has two notable drawbacks: deferral of management changes may
magnify losses, and knowledge acquired by deferred action may reveal little about the response
of ecosystems to changes in management. Stakeholder groups or agencies that are opposed to
changes in management often are strong proponents of deferred action.”

Conclusion

When one studies Appendix E (Stetson Engineering, 2007a), it becomes apparent that Dr. Bob
Gearheart’s (2008) characterization of his experience with water rights in the Upper Klamath in
Oregon apply to the Policy area: “water rights were 1) over allocated, 2) unmeasured, and 3) mostly
unregulated.” Implicit in the Draft Policy is that there is surplus water in North Coast streams in the
geographic area in question. An accurate inventory of water resources might find that many or most
streams are fully allocated, given changes in watershed hydrology and channel morphology in
conjunction with existing levels of diversion and groundwater use. When the geographic extent and
severity of the problem is fully assessed, one can see that Pacific salmon species will not thrive or even
survive into the future without profound change in California water policy and management.

Recommendations: If the Policy goes forward under current agency framework:

e Only consider diversions after December 15.

e WRD works with USGS to set up gauges for year around flow measurement region wide, share
all data in the public domain.

e No additional permits issued by WRD for streams that formerly supported juvenile salmonid
rearing but now are dry for any period of the year and were not historically intermittent.

e Conduct full inventory of all water extraction on the ground in cooperation with USGS,
including riparian rights, pre-1914 and illegal diversions within one year.

e Stop post-permitting of illegal diversions and make fines sufficient to be a disincentive.

e Work cooperatively w/ CDFG using 5937 and get flows back. Don’t reign in the wardens.

e DWR needs to work with USGS on collection of ground water data and more actively manage
the resource and data needs to be made public.
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e DWR should re-establish Watermaster Service so that it is done by a government agency not a
private party due to public trust protection needs and provide more effective service.

e WDR, DWR, CDFG and NOAA Fisheries need to create a participatory data management
system that has all data for the region, including spatial data, and can be used for adaptive
management.

In light of over-diversion, critical shortages of water for fish, inexorably rising demand for water, and
the rampant lawlessness of both surface and ground water diversion, it is clear that we have a regional
crisis. The data and the case studies above show that there is a complete dereliction of duty by the
WRD and a similar lapse in management of ground water by DWR.

In fact, much more profound reform is likely necessary, although there will be considerable opposition
from agricultural interests and intransigent bureaucracies involved. What is really necessary is:

1) Change California Water Law to make riparian diversions require a permit,

2) Have Legislature request Attorney General investigation into lack of enforcement of SWRCB
codes (1052, 1055, 1243, and 1375), including illegal extraction of ground water that is
connected to surface water (i.e. Big Springs, Shasta River)

3) Consolidate surface water and ground water management and Watermaster Service under one
State agency that has public trust as its over-riding objective, such as CDFG or Cal EPA.

4) Integrate planning with TMDL (Regional Boards), ESA/CESA (CDFG, NMFS), watershed
restoration efforts (NRCS/NGO’s), and NFMA and Northwest Forest Plan (U.S. Forest
Service/Bureau of Land Management) implementation to pool resources and all agencies and
processes targeting Pacific salmon recovery.

Given the institutional incapacity of both the SWRCB WRD and DWR, it is hard to recommend either
as a future lead agency under which water management would be carried out, and it is time to consider
shifting authority. Regardless of how bureaucratic responsibility might be reallocated, the new
management perspective must hold public trust protection as a priority and allow water extraction only
when it does not harm fisheries and water quality. Also under any scenario the USGS is needed
immediately to lead data collection and analysis.

Urgent action is needed in reform of water management to avoid a wave of Pacific salmon stock losses
due to climate change and recognized shifts in climatic regimes, such as the Pacific Decadal
Oscillation (PDO) cycle (Hare et al., 1999). That means substantially improved freshwater habitat
conditions by 2015-2025. It is time for State agencies to uphold the law, to begin cooperative work to
remediate over-diversion of surface and groundwater, and to not only prevent fish stock extinctions,
but to aim for restoration that provide a harvestable surplus of fish. Restoration of recreational
beneficial uses will improve regional quality of life. Healthier rivers will also contribute to economic
development related to tourism.

I would be happy to discuss any aspect of my comments with your staff.

Sincerely,
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Hypothesis #5: Surface flows in the Navarro River basin have been
diminished in recent decades, which reduces salmon and steelhead
productivity.

Surface flow in Pacific Northwest streams can be influenced by rainfall and
runoff patterns, dams and flow releases, but also by sediment yield. Streams
draining northwestern California watersheds may sometime lose surface flow as
a result of aggradation (Kier Associates, 1999). Coho salmon and Steelhead
trout are aquatic creatures and, therefore, reduction in flow may decrease
available habitat. Reduction in stream flows may also retard sediment transport,
increase water temperatures, decrease dissolved oxygen and otherwise
negatively influence salmonid fisheries productivity indirectly (Poole and
Berman, 2000), however, secondary factors are not considered in this
hypothesis. .

Support for the Hypothesis from the Navarro River Basin

The Friends of the Navarro Watershed and others (Volker, 1994) filed a water
rights complaint with the California State Water Resources Control Board
(SWRCB) Division Water Rights (DWR) for failing to adequately address
instream flow needs under the Public Trust Doctrine in the Navarro River
basin. In the complaint, Volker (1994) stated that:

"Illegal and unreasonable water diversions from the Navarro River and
its tributaries, primarily for agricultural purposes, have significantly
impaired instream fish and wildlife beneficial uses, to the point where
the river was literally pumped dry during August and September of
1992. Such illegal and unreasonable diversions threaten again this fall to
eliminate the natural flow of the river and its tributaries necessary to
sustain constitutionally and statutorily protected instream fish and
wildlife beneficial uses."
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Volker (1994) noted that the California Department of Fish and Game also had
concerns over flow issues and protection of fisheries and aquatic resources and
that as of 1992 CDFG was filing protests on all new water rights permit
applications in the Navarro River basin. CDFG (1994) explicitly recommended
that the "SWRCB consider classifying the upper Navarro River watershed as
fully appropriated during all but winter months."

The Mendocino County Water Agency (MCWA) (Jackson, 1991) presented
information to the SWRCB DWR that flows in relation to rainfall and runoff had
decreased in the Navarro River basin between 1951 and 1988 (Figure 1), while
"the pattern of declining annual minimum streamflow has not been observed on
the Garcia, Noyo or Ten Mile Rivers."

pr— mmmme | Figure 1. This chart shows the total estimated runoff

i ﬁ from the Navarro River watershed as calculated by

i Jackson (1991) on the left axis in millions of acre feet

.. | (MAF) and minimum daily flow in cubic feet per second

"""" = o~ |from the USGS stream gauge (11468000) near the
mouth of the river from 1951 to 1988. Water years are
defined from Oct 1 to Sept. 30 (i.e. water year 1951 =
Oct 1, 1950-Sept 30, 1951). Jackson (1991) found that
there was a pattern of lower surface flows for the
amount of runoff between 1950 and 1988. A comparison
of flow versus runoff for the water year 1955 (0.94 MAF
and 6.2 cfs) with 1985 (0.99 MAF and 3.3 cfs) and 1988

(1 MAF and 1.1 cfs) illustrates this pattern.

ol 8 et i

The SWRCB DWR (1998) published the Report of Investigation on the
Navarro River Watershed Complaint to address the instream flow issue and its
effect on the decline of salmonids in the basin. Although the study did not agree
that there was conclusive evidence that flow reductions related to agriculture
were harming salmonids, flow measurements were taken that appear in Table 1.
These data indicate that several tributaries lost surface flow and that many others
had flows less than one cubic foot per second, despite the fact that both 1995
and 1996 were high rainfall years.
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Table 1. Minimum flows measured at various locations in the Navarro River
basin by the SWRCB DWR in 1995 and 1996. Flows are presented in cubic feet
per second (cfs) with Dry indicating loss of surface flow at a location.

Stream/Station 1995 Minimum Flow 1996 Minimum Flow
Rancheria Creek @ Fish

Rock Road <03 cfs e
Anderson Creek @

Highway 253 03 cfs P93 ek
Soda Creek (@ Highway Dry Dry
253

Robinson Creek @ Mt

View Rd Dry o
Con Creek @ Anderson

Valley Way <009 o
Anderson Creek on Best D D
Property v ?
Rancheria Creek Above <5 ofs 2.6 cfs
Anderson

Andersqn Creek Above <0.3 ofs <0.3 cfs
Rancheria

Indian Creek @ Highway <25 ofs 2 cfs
128

Navarro River (@ Hendy <5 ofs <5 cfs
Woods

Navarro River @ Husch <3 cfs 5 cfs
Mill Creek @ Highway <0.25 cfs 0.2 cfs
128

North Fork Navarro @

Hwy 128 <l cfs <1.5 cfs
lflz}énn Creek @ Highway Dry <0.5 cfs
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NF Navarro River near

Di : -k SP <2.5 cfs <2 cfs

A survey of water rights applications at the State Water Resources Control
Board’s Division of Water Rights (SWRCB DWR) in May, 2002, found 237
records on file for the Navarro River basin (Figure 2). By comparison, the
nearby Garcia River watershed had only 12. Water appropriations are granted
for different seasons at different amounts for multiple uses, which can all come
under the same water rights application. In addition, "the SWRCB identified
121 reservoirs in the Navarro River Watershed without any apparent water
rights" (SWRCB, 1998). Figure 3 shows typical off stream and on-stream
storage reservoirs. The SWRCB (1998) concluded that the Navarro be listed as
fully appropriated between April 1 and December 14. The SWRCB DWR
(1998b) subsequently formally recognized the Navarro as fully allocated in
summer.

= . Figure 2. This is a map of water rights information from
the State Water Resources Control Board displayed with
USGS 1:100,000 hydrography, KRIS sub-basins, and a
grayscale hillshade. Water rights listed may not be
complete, since not all rights are registered, particularly
riparian rights. Also, some water users may be extracting
water or building retention ponds without permits.

Figure 3. This aerial photo of agricultural development in
the Navarro River basin near Mill Creek shows ten water
storage ponds of different types, which are typical of
water storage in the Navarro River basin. Vineyard
development in the Navarro River watershed has put
added pressure on water availability for salmonids. Photo
by Rixanne Wehren.

The California Department of Fish and Game conducted habitat typing surveys
of North Fork Navarro River tributaries which demonstrate that surface flow in
the Navarro River basin may be lost as a result of aggradation (Figure 4). There
is very little water diversion in the North Fork Navarro because it is timberland
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with a low density of residential settlement or agriculture.

Figure 4. This chart shows habitat types by length for the
North Fork Navarro River basin with frequency of pools,
riffles, flatwater and dry reaches displayed. The
extensive dry reaches in the North Branch North Fork,
Camp 16 Gulch and Tank 4 Gulch all demonstrate that
surface flow may be lost when a stream is buried deeply
in sediment. Data from CDFG.

During field reconnaissance of the Navarro River basin in 2001 and 2002, the
KRIS IFR team noted extensive reaches of the Navarro River and its tributaries,
which lacked surface flows in summer and early fall (Figures 5-9).

Figure 5. This is a view of temporary road blocking
Beebe Creek near Highway 128 above its convergence
with Rancheria Creek. This crossing formed a dam
which caused flows to pond on the upstream side and to
block downstream flows. Dry reaches constitute a
constraint on salmonid production whether the origin of
flow loss is diversion, aggradation or changes in runoff
patterns as a result of cumulative watershed effects.
Photo by Pat Higgins, 9/21/01.

Figure 6. Shearing Creek enters Rancheria Creek from
the left in this September 2001 photo, with both streams
lacking surface flow at this location. Photo by Patrick
Higgins, 9/21/01.

Figure 7. Flynn Creek at Highway 128 lacked surface
flow in late September 2001, as illustrated by this photo
taken just upstream of the highway bridge. The very fine
particle size of the stream bed indicates sediment of
recent origin burying Flynn Creek and causing it to lose
surface flow. Flynn Creek is a North Fork Navarro River
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tributary, a sub-basin that has little agricultural
development or domestic water use yet has diminished
fish habitat, possibly because of loss of surface flows.
Photo by Patrick Higgins, 9/21/01.

Figure 8. Robinson Creek, a tributary of Anderson Creek,
looses surface flows in late summer as indicated by this
September 2001 photo. The cumulative loss of rearing
habitat for salmonids due to dry reaches is significant.
Photo by Patrick Higgins, 9/21/01.

Figure 9. This 1s a view looking downstream on the
lower mainstem Navarro River near Flume Gulch during
low flow conditions on September 21, 2001. The USGS
flow gauge indicated that the average flow on this day
was 1.1 cubic feet per second. The mainstem Navarro
begins to get stagnant at this flow level as indicated by
the algae on the margins of the stream. The shallow
flows and wide stream channel combine to exacerbate
water temperature problems in the mainstem. Photo
courtesy of Pat Higgins, 9/21/01.

Topics Supporting the Hypotheses

The following is a list of Topics in KRIS Navarro where you can see data in its
context, Metadata and associated Info Links. The large-case letters in
parentheses indicate KRIS sub-basins.

(MN) Flow: Navarro River - Runoff vs. Flows, 1951-1988
(BW) Map: 5B Water Rights Locations, Navarro Project Area
(BW) Tour: Anderson Valley air photos 2001

(NF) Habitat: Habitat Types by Length North Fork Navarro Sub-basin 1996
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(RC) Tour: Upper Rancheria Creek and Tributaries Channel Photos 2001 Part 3
(RC) Tour: Upper Rancheria Creek and Tributaries Channel Photos 2001 Part 4
(NF) Tour: Flynn Creek Dry Season Photos 2001

(AC) Tour: Robinson Creek channel photos 2001-02

(MN) Tour: Mainstem Navarro River photos 2001

Alternative Hypothesis: Factors other than flow are causing the problems
related to salmonid productivity in the Navarro River basin.

The SWRCB (1998) favors this alternative hypothesis having stated: "the cause
of the anadromous fish decline may be principally due to factors other than flow,
and there is not enough information available regarding the needs of the fishery
in the summer."

Monitoring Trends to Test the Hypotheses

To adequately address flow issues in the Navarro River watershed and test these
hypotheses, a water balance analysis is necessary to investigate seasonal and
yearly trends in precipitation, river flows, groundwater storage, and actual
diversion volumes. Such an analysis could directly address water appropriation
and instream flows as limiting factors for salmonid production. A comparative
analysis involving other watersheds would also help clarify issues in the Navarro
River basin by characterizing the local water budget in a regional context.
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REDWOOD AND MAACAMA
CREEKS FLOWS



Patrick Higgins
Consulting Fisheries Biologist
791 Eighth Street, Suite N
Arcata, CA 95521
(707) 822-9428

December 29, 2008

Ms. Traci Tesconi

County of Sonoma

Permit and Resource Management Department
2550 Ventura Avenue

Santa Rosa, CA 95403

Re: Pelton House Winery Application #PLP05-0010 from Jess Jackson and Barbara Banke
Dear Ms. Tesconi,

I have reviewed Application # PLP05-0010 for a development of the Pelton House Winery for the
Maacama Watershed Alliance and provide comments below on why the project proposes substantial
risk to coho salmon (Oncorhynchus kisutch) and steelhead trout (Oncorhynchus mykiss). My
conclusion is that there needs to be a full Environmental Impact Report (EIR) under the California
Environmental Quality Act because of the need for study of cumulative effects of surface water and
groundwater diversion on coho and steelhead in downstream areas. Existing cumulative effects in the
Redwood Creek watershed are widespread and the project may contribute to these effects in ways that
cannot be mitigated satisfactorily to meet CEQA requirements. Approval of a new discretionary use
permit in a conservation area (Sonoma County 1979) where this project’s specific land uses have
previously been denied would also be a growth-inducing impact and potentially detrimental to critical
habitat. Mitigation measures for the cumulative or growth-inducing impacts of this project have not
been addressed in the Mitigated Negative Declaration.

In addition to the proposal itself, I have reviewed the Sonoma County (2008) proposed Mitigated
Negative Declaration for the project and the November 10th, 2008 revised document, and | have also
read or reviewed numerous other related documents, including those by Brelje and Race (2008), Siegal
(2008), Richard Slade and Associates (2008), North Coast Regional Water Quality Control Board
(NCRWQCB 2008, 2008 a), National Marine Fisheries Service (NMFS 2008), LSA Associates (2006),
Curry and Jackson (2008) and Wiemeyer Ecological Services (2008). The project has two discrete sites
and that are geographically separate and Figure 1 is adapted from Curry and Jackson (2008) to make
the scale of impacts more clear.

My Qualifications

I have been a consulting fisheries biologist with an office in Arcata, California since 1989 and my
specialty is salmon and steelhead restoration. 1 authored fisheries elements for several large northern
California fisheries and watershed restoration plans (Kier Associates 1991, Pacific Watershed
Associates 1994, Mendocino Resource Conservation District 1992) and co-authored the northwestern
California status review of Pacific salmon species on behalf of the American Fisheries Society
(Higgins et al. 1992).



Figure 1. USGS topographic map showing the parcels involved in the Pelton House Winery project and the location of both
sites slated for development (arrows).

Since 1994 | have been working on a regional fisheries, water quality and watershed information
database system, known as the Klamath Resource Information System or KRIS (www.krisweb.com).
This custom program was originally devised to track restoration success in the Klamath and Trinity
River basins, but has been applied to another dozen watersheds in northwestern California. The
California Department of Forestry (CDF) funded KRIS projects in six northern California watersheds
as part of the North Coast Watershed Assessment Planning effort. The Sonoma County Water Agency
(SCWA) also funded regional KRIS projects (IFR 2003), including one for the Russian River (KRIS
Russian), in order to provide a seamless regional coverage for coho salmon recovery planning. The
NCRWQCB served in an oversight capacity on the latter project for quality assurance and quality
control. | draw extensively on information in KRIS Russian River and all data are available with
metadata on-line at www.krisweb.com.

I have recently addressed the problems of illegal diversion of water in northwestern California,
including Sonoma County, on behalf of the Redwood Chapter of the Sierra Club (Higgins 2008) in
commenting on the California State Water Resources Control Board (SWRCB) Water Rights Division
(WRD) Draft Policy for Maintaining Instream Flows in Northern California Coastal Streams
(SWRCB WRD 2008). I draw on those comments herein, but also am providing them in their original
form as Appendix A.



My comments on Mendocino County’s updated Draft General Plan (Higgins 2008a), also for the
Redwood Chapter of the Sierra Club, are included as Appendix B and are not only relevant to the
Pelton House Winery project but may also be useful in your own plan updating process.

Pelton House Proposal and Negative Declaration Regarding Mitigation of Impacts
Sonoma County’s (2008) Draft Mitigated Negative Declaration (MND) for the Pelton House Winery

has language regarding CEQA compliance that serves as the focus of these comments, because
assumptions are not met and the deficiencies are sufficient to warrant a full EIR on the project.

Migration of Native Fish and Wildlife Species: The MND states that the project may not:

“Interfere substantially with the movement of any native resident or migratory fish or wildlife
species or with established native resident or migratory wildlife corridors, or impede the use of
native wildlife nursery sites.”

The response is rhetorical and inadequate: “The project site and surrounding areas are partially
developed with existing structures, vineyards, and fencing. The project development does not include
any work within a creek or wildlife corridor.” In fact further withdrawal of water from Yellowjacket,
Kellogg, and Redwood Creeks, which is a likely side effect of this project, is a highly significant
impact to migration of coho salmon and steelhead adults and juveniles. The underlying issue being
ignored here is contributions of the Pelton House Winery to cumulative effects of surface water and
groundwater withdrawal on aquatic resources.

Endangered Fish and Wildlife: The CEQA question captured in the MND regarding endangered
species is as follows:

“Does the project have the potential to degrade the quality of the environment, substantially
reduce the habitat of a fish or wildlife species, cause a fish or wildlife population to drop below
self-sustaining levels, threaten to eliminate a plant or animal community, reduce the number or
restrict the range of a rare or endangered plant or animal or eliminate important examples of the
major periods of California history or prehistory?”

Coho salmon in the Redwood Creek drainage and in the Russian River as whole are on the verge of
extirpation (CDFG 2001, Good et al. 2005) and they are present in some years downstream of the
project. Withdrawing water from the alluvial aquifer at the convergence of Kellogg and Yellowjacket
Creeks will very likely affect flows downstream in Redwood Creek. The tactic in the Initial Study was
nothing more than denial, claiming that mitigations will lessen impact to less than significant, but the
project proponents actually fail to deal with the subject of endangered coho very near the project site
(NMFS 2008, CDFG 2001). The project and MND should at least consider these impacts on the scale
of the Maacama Creek watershed where both coho and steelhead face local extirpations due to
extensive dry stream reaches and major problems with habitat quality (CDFG 2005). See discussion of
Status of Pacific Salmon species.

Cumulative Effects: CEQA requires full recognition of interaction between land uses past, present and
foreseeable:

“Does the project have impacts that are individually limited, but cumulatively considerable
(‘Cumulatively considerable’ means that the incremental effects of a project are considerable
when viewed in connection with the effects of past projects, the effects of other current
projects, and the effects of probable future projects)?”
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Once again, there is no analysis in the MND: “No cumulative or long-term impacts have been
identified that were not fully mitigated.” Numerous other projects with substantially greater impact that
are already permitted or built are acknowledged but with the false assumption that all their impacts
have been fully mitigated as well. Figure 2 shows the location of the proposed project with annotations
illustrating the existing high level of cu