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Executive Summary

The Eel River is the third largest river entirely in Califoiirhe. Eel River ecosystens, $almon and
steelhead populations, and other native fish and wildlife populations have been in decline for the past
century and a half. It has been transformed from one of the most productive river g€eosy along the
Pacific Coast to a degraded river with heavily impaired salmonid populations.

¢KS YAaaArzy 27T ( KcBordn&d andirtedratdNdor@vdiitmyandirécovarg effarts in

the Eel River watershed to conserve its ecological iiesite, restore its native fish populations, and

protect other watershed beneficial uses. ¢KS C2NHzy gl a O2y@SYySR Ay Wdz ¢
charter in June 2013.

The purpose of this document is to provide a summary description of issues the ERFdext &g
primary factors impairing salmonid recovery and ecological health of the Eel River.

lye Gl OtGAz2y AGSYaéd ARSYGAFASR o0& GKS 9St wA@SNI C2
organizations, not by the Forum as a whole.

Water Resoures

Water is extracted throughout the basin for domestic and agricultural supplies and for hydropower

generation at the Potter Valley Project. Water sustains multiple beneficial uses including supply,

preservation of fish and wildlife, and recreation. Cmtdl between instream needs and eot-stream

demands for water in the watershed are increasingly serious.

5SaLAGS GUKS FodzyRIyid o1 GSNI NBaz2dNOSasx GKS gFad Yli
winter baseflows and largmagnitude winterfloods during a seven month period spanning roughly

November to May. Only 1.5% of the annual yield comes during the five driest months between June and
October, and human demands peak as surface flows diminish.

Natural lowflow conditions in the Eel Rivbave been compounded by humaaused factors, the most
significant being: (1) sedimentation from timber harvest, landslides, and poorly constructed and
maintained road networks; (2) conversion of pristine old growth forests to crowded stands in asheavil
roaded landscape; and (3) increasing streamflow diversions as a result of legal water rights and illegal
diversions for marijuana production.

Substantial resources must be dedicated to enforcement to address the numerous, significant diversions
that continue to impair critical salmonid streams across the region. The lack of clear state policy
protecting streamflow and the resources and beneficial uses dependent on those flows, as well as the
lack of resources necessary to address these problems, catgdithe effort to recover salmonids.

Water Quality

Water quality in the Eel River encompasses a very broad and complex set of interrelated issues.
Concerns include excessive sediment and turbidity, elevated water temperatures, increased nutrient
impairment, and presence of blugreen algae. Sediment and water temperature have received the
most attention todate. In addition to the State Water Board monitoring programs, citin@mitoring
groups, private and public land managers, fprofits and tribes ar@ngaged in monitoring on a site
specific or landscape scale.
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Sediment Impairment and TMDL Implementation

The discharge of excessive sediment from hillslopes and unimproved road networks has caused severe
impairment to many watercourses and watershedshe Eel River. Naturally high sedimentation rates

have been weldocumented in the Eel River, and increased delivery and storage of sediment in stream
and river channels has been accelerated by numerous causes: forest management and timber harvesting
activities, road construction, agriculture, urban stormwater runoff, and marijuana production. Human
activities have major impacts on forest and aquatic ecosystems.

Fortunately, sediment sources and hillslope erosion and delivery processes are compagaisyetiy
identify and quantify, and restoration treatments are straightforward and have become increasingly
effective. State and federal resource agencies have focused extensively on this issue and have made
more resources available.

Habitat Restoratiorand Enhancement

Restoration of degraded stream habitats is a critical component of any recovery strategy for the Eel
WADBSNRA yIGdzNIf NBaz2dz2NDOSad alye 9SSt wA@BSNI g1 §SNAK
or more of poor land use practices. Wdiugh conditions in some have improved in response to

regulatory program development, habitat quality remains in decline in many Eel River watersheds.

Stream habitatestoration hasencompased four primaryareasof practice: 1) sediment reduction, 2)
riparianrestoration, 3) fishmigration barreer remediation, and 4) insteamwood placment to improve
habitatcomplexiy. Habitat restoration expentliresin the pastl14 yearshave totaled approximately
$280 million. TheNorth Goast region and the Eel Rer restorationprovides highly skilled jobs important
to the regional economy.

In spte of refined techniques and ittions spent on habitatrestoration, few targeted sdmonid
populations slow signsof recovery. Habitat restoration programs, by virtue of being competitive grant
programs, spread limited resources acrossentire regions. In contrast, The State of Oregon has
developed a restoration program that focuses on individual, high priority watersheds. tethphase
of habtat regoration in the EelRver, practitionersshould bring tieir individual andcollective expertse
together to plan and prritize restoration acions.

The Eel River Delta and Estuary

The Eel River delta and estuary is the third largest estuary in Califestisries are widglconsidered
important nursery habitat, contributing significantly to the early life history of many fish species,
includingsalmonidsThe Eel River estuary has been designated critical habitat for salmon and steelhead
under the Federal Endangered Spedes (ESA)Intact functioning estuaries provide watersheds with
additional habitat diversity, which promotes life history diversity, which can lead to greater resiliency
and productivity of salmonid populations at the watershed and regional sdatesgtem-focused

restoration is preferred over a narrower focus on a specific species or life stage.

The Potter Valley Project

Since 1908, upper mainstem Eel River flows have been regulated, and water has been diverted to the

Russian River Basin for hydrogledA O L322 ¢ SNJ I YR I ANX Odzf (G dzNB @Al t D3 9C
two major dams on the upper Eel River associated with the Project. Cape Horn Dam, which impounds

tly ' NERFfS wSaASNW2ANE aSNPWSa |a GKSwithhalskeSOdQa RA
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ladder. Scott Dam, which impounds Lake Pillsbury, has no fish passage facilities. Recent studies estimate
100 to 150 miles of potential anadromous salmonid habitat have been blocked by Scott Dam.

The Project stores winter runoff in Lake $tiliry, and then meters that water out through the year
(particularly summer/fall) for power production and irrigation delivery in the Russian River watershed,
and for fisheries protection in the Eel River. The current PG&E FERC license expires or2AQgdl I,
initiate the relicensing process, PG&E must file a Notice of Intent to File an Application for New License
by April 14, 2017.

A 2004 license amendment was issued based in part on a 2002 NMFS Biological Opinion. The BioOp
concluded that Projeabperations, as proposed, would have jeopardized the continued existence of
listed anadromous salmonid species. This amendment led to a significantly modified streamflow regime
below Cape Horn Dam to improve conditions for salmon and steelhead and proimety downstream
migration of juvenile salmon and steelhead, an annual monitoring program for salmonids and summer
water temperatures, and Sacramento pikeminnow suppression and monitoring.

Monitoring
An inventory of current monitoring activities providegramework for organizing and expanding future

efforts, including biological, habitat and citizbased monitoring. Monitoring provides essential
information to inform decisions and actions.

Biological monitoring is focused on anadromous fishes of gi®Eer (lamprey, sturgeon, salmonids), with
California Department of Fish and Wildlife undertaking most ESA monitoring, and the Wiyot Tribe leading
lamprey and sturgeon monitoring efforts. Some habitat monitoring overlaps with water quality monitoring,
including flow, temperature, and sediment. Citizeased monitoring primarily includes organized

volunteer efforts and provides highly useful data.

NMFS recommends monitoring the impacts of loss of habitat, hydropower operation, harvest and
overutilization hatcheries, disease and predation, inadequate regulations and natural causes on salmonid
persistence. All of these threats (except harvest) affect the broader biological community of the Eel River.

Community Engagement and Informatie®haring

The Eel Rer watershed encompasses a vast, rural area, with distinctly different human communities
within its boundaries. These communities have varying capacities and needs for collecting and sharing
data and conducting habitat restoration, water conservatiory ather actions recommended

throughout this Plan. The Eel River Forum recognizes that sharing information about watershed health,
as well as coordinating and empowering citizen efforts, are critical to recovery of the aquatic species and
health of the EeRiver watershed.
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1: INTRODUCTION: THE EEL RIVER AND THE EEL RIVER FORUM

¢tKS 9Stf WAGSNI C2NHzy KI & @l 1 Sobordingte dnd itelyrate OK I £ £ Sy 3 S o
conservation and recovery efforts in the Eel River watershed to conserve its ecologisgience,
restore its native fish populations, and protect other watershed beneficialuges ¢ KA a YA a
require a concerted, dedicated, and loigS NY SFF2 NI ® ¢KA & STF2NI A
amount of regulatory and restoration plaimy, onthe-ground restoration workand considerable
financial investment have all been put toward the Eel River over the past several decades, much of that
effort by current Forum members. Those past andgoing efforts have collectively described higtal

Eel River fishery and watershed conditions; surveyed habitat, sediment, fish migration, and riparian
conditions in the watershed; and established restoration and monitoring programs to improve instream
and watershed conditions. However, major chatjea remain.

The Forum was convened in July 2012 at the invitation of California Trout after having discussed the
concept with many current Forum members. From the initial meeting, however, thee2@iber Forum
representingpublic agencies, Indian tribegyrtservation partners, and other stakeholdé€fsable 1) has
clearly been the driving force. Following the initial meeting, the Forum conveimeteen subsequent
meetings. A Charter walopted in June 2018Beginning ilfNovember 2012a series of meetingwith
in-depth presentations and discussions spanned a broad range of issues central to salmonid recovery i
the Eel River. Thosssues includeddsinwide monitoring activitiesywater quality and impaired

summer instreamléws, sediment and TMQIotal Maimum Daily Loadjnplementation an overview

of the Eel River estuary, and a review of Pacific Gas & ElectrieG&E PotterValley Project. All told,

the Eel River Forum hapentnearly four yeargxecuting our Mission.

This first phase of the ERIver Forunihas thus provided a
broadreview ofsome ofthe main issues impairing the
watershed and its aquatic resources, brought forth from

Tablel. Eel River Forum Charter Members

California Trout

CA Department of Fish and Wildlife many different perspective§he purpose of this
CA State Parks document is to provide aummarydescription of issues
Coastal Conservancy the ERF &s agreed are primarfactors impairing
Eel River Recovery Project salmonid recovery and ecological health of the Eel River
Eel River Watershed Improvement Group - - Yy g - T
Environmental Protection Information Center This document is not meant to provide a comprehensive,
Friends of the Eel River in-depth description of all factors impairing salmonitis.
E“e”:ﬁ;féhe Vta“RDuzen R'(‘ger ton Distr this document, each of these issuesisnmarized,

umpoo ounty rResource Conservation DIsStri( A w A 2 v, 1A ~
Mendocino County Resource Conservation Disti N_‘B t e A y 3 2 y Fuer_SprelséhtaI!ungr&j S| _N‘n a
National Marine Fisheries Service discussionsandembellished with supporting information

North Coast Regional Water Quality Control Bogl  that may be available from literature, documents listed in

Pacific Gas and Electric Company our draft Charterand/or drawing uporour own
Potter Valley Irrigation District

Round Valley Indian Tribe co_IIectwe professmna_ll knowlgdgmd_ experience. As a
Salmonid Restoration Federation primaryoutcomeof this exercisgwe icentify a set of
Sonoma County Water Agency actionsor tasks thathe Eel River Forumembers

US Bureau of Land Management : : : :

US Fish and Wildlife Service support,and_whlc_hwould (_:(_)ntrlbut_e_ to improving

US Forest Service watershed/fisheries conditions, mitigating impairments,
Wiyot Tribe or solving the problem.

The initial focuss therefore (1) identification of issues the Forum wishes to focus on; (2) prioritization
of those issues to achieve a logical working order, and assembly of subcommittees or working groups as
needed; and (3) development of strategigsdactionsto address issueprioritizedby the Forum.
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Actionsdeveloped by thé=el RiveForumare meant tocomplement but not replicate existing or
ongoing watershed and recovery plans.

A preliminarysummary of the primary issues and related topresudes the following:

1 Streamflows: effect of winter and summer diversion on instream habitat, water right policy,
regulation and compliance, water conservation and flow restoratiefiects of forest seral
stage on low summer streamflows;

1 Sediment Impairmiet: 303d listings, Clean Water Act TMDL development and implementation,
forestry and roadelated sediment sources, suspended sediment and turbidity;

1 Delta and estuary habitat conditions: flooding and sedimentation of bottomlands, land

conversion from/to vetlands, tidegate and levee hydrologic effects on habitat, fish passage,

agricultural land uses, practices, and value, delta and estuary habitat restoration;

The Potter Valley Project;

Monitoring: salmonid BdangeredSeciesAct (ESA$tatus and trend o$pawning adult

abundance, population spatial structure, population diversity, and population life phase survival

monitoring, pikeminnow monitoring, water guality monitoring, fish habitat restoration

effectiveness and validation monitoring, tributary andimstem flow monitoring, and funding

for any of these efforts.

9 Fish passage migration barriers, fish species and life phase migration barrier assessment and

project prioritization;

Gravel extraction

Research needs: instream flow assessment methods, surflovetosses, summer flow and

rearing habitat quantification, pikeminnow suppression effectiveness;

1 Data management: need for a centralized spatially based database for regactenents,
information, KrisWeb;

1 Water quality: water temperature impairmenautrients and contaminants, toxic algae;

9 Stakeholder communications and collaboration throughout the basin;

1 Funding sources and needs.

= =4

= =4

¢KS aFOlAz2y AlGSYaé¢ ARSY (A Fdasidd oud By théd Fosm &s& rauph S NI C2
by the Eel Rigr Forum member organizations. As stated in our Charter Hel RiveForumis a

voluntary organization and has no powers or authorities beyond those already possessed by its member
organizations. The agencies, organizations, and interested parties toblgated to adopt or carry out
recommendations of thé&orum but will give due consideration to reasonable recommendations.
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The Eel River Watershed

The Eel River is the third largest rive
entirely in California, covering 3,684
square miles, and etains
approximately 3,526 stream miles
(CDFG 20107he mainstem Eel
River is approximately 197 miles
long and receives flow from 832
perennial tributaries. Numerous
large and productive subasins and
tributaries join the Eel RivgFigure
1), includingthe North Fork EelRiver
(286 mf), the Mddle Fork EelRiver
draining the Yolla Bolly Wilderness
(753 mf), the Suth ForkEelRiver
(689 mf) consideredas a Salmon
StrongholdWild Salmon Center
2012) and the Van Duzen River (42
mi?). The majority ofthe watershed

is privately owned and managed for "y
timber production, cattle and dairy ||
ranching, but also includes several )
State Parks, the Yolla Bolly \
Wilderness Areaseveral Native 3 .
American tribal landsas well as \(

Eel River Watershed P

Mddie Fork
EeiRives Basn

Upper BolRuer
Basn

portions of the Mendocino and Six
RiversNational ForestsThe river has
both State (1972) and Federal (198:
Wild and Scenic Rivetatus. There
are 97 miles (158m) classified as Figurel. Map of the Eel River Watershed, showing the seven maji
Wild and 28 mile¢45km) classified ~ Subbasins.

as Scenic along the river's course.

. CALIFORRWL TROUT
05 10 20 Miles
et

i 1
Servirs Layee S Scrcn Sat SEBCO. ROXA, Natonel Beogmphe. Calsrme AERE Secrermde, org a0t Sther corrbutors

The watershed is renowned for its high sediment loads, large rainthlced floods, and large annual
water yield. Thenean annual dischardger the Eel River at Scotia is approximately 5.8 mibliorefeet,
computed for this report by combining mean annual discharge estimates frordiited States
Geological SurveyJSG¥Scotia and Van Duzen gagsigtions(the NMFS 2002 BiOp reported a mean
annual dischargef 6.5 million a¢ft [FERC 200Q])The December 24, 1964 flood of mrd at Scotia was
752,000 cfsFewer than 100,000 people live in the Eel Rbaesin.

The California Department of Fish and Wildlife (formerly Fish and Game), in a 1965 report characterized
GKS 9SSt WAGDGBNXIRZ2NPAODPQOR® X¥FSU2RXAYLENILFY G FylFRNRY2dz
AAt OSNI 002K20 alfty2y IyR adGdSStKSIFR (NRdzi LINEBRdzOG A
(DWR 1965)The basin oncsustainedarge populations of Chinook and coho salmomtesi and

summer steelhead, and coastal cutthroat trout. In addition, there were small populations of chum and

pink salmon an@lsospring Chinookalmon (Yoshiyama and Moyle 201@xcific lamprey and green

sturgeon are also recognized as important napeciesHistorical accounts of the fishery in the Eel

River describe excellent recreational salmon and steelhead fishing, and large commercial harvests were
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taken from the estuary from BE8to 1922 (CDFG 2010[rish counts were conducted at Benbow Dam on
the South Fork Eel River from 1938 to 1975, and documented adult Chinook salmon, coho salmon, and
steelhead runs ranging between 2,000 and 20,000 fish annually. Recently, the UC Davis Center for
Watershed Sciences prepared an historical review of Eel &nagliromous salmonids’oshiyama and

Moyle 2010) in which theyestimated combined annual salmon arstieelhead runs in t Eel River
exceededne million adui fishin good yearg~800,000 Chinook salmon, ~100,000 coho salmon,
~150,000 steelhead).

The EeRiver ecosystem, its salmon and steelhead populations, and other native fish and wildlife
populations have been in decline for the past century and a half since the start cAEwencan

settlement in the region. Much of the decline in salmonid abundaneg be attributed to loss or
degradation of physical and biological conditions in the ecosystem caused by human activities (CDFG
1997), including commercial and recreational fish harvests and cannery operations, several periods of
large-scale timber harvet, land conversions for agricultural activities, water developments and
diversions, rural and urban residential development, introduction of-native predatory pikeminnow,

and a multitude of additionahinor factors. The Eel River has thus been tramsfeat from one of the

most productive river ecosystems along the Pacific Coast to a degraded river with heavily impaired
salmonid populations. The commercial fishery has been eliminated, and the recreational fishery has
been reduced to a catch and releasghiry.

Apart from this brief summary of the watershed, this document is not intendexbtoprehensively
describe historical or current watershed and fisheries conditions in the Eel River Besia.have been
numerous resourcagencyprogramsand stakeblder efforts over the past several decades, either
focusing orspecificwatershed or on specific issues, speciasd/or management actions.aken
collectively, hose effortsdescribehistorical and contemporary conditions along with thejor causes
of impairments. A condensed list of those effaisludesthe following:

1 The National Marine Fisheries Service (NMFS) has listed Southern Oregon/Northern California
Coast (SONCC) coho salmon (1997), California Coastal Chinook salmon (1999), and Northern
Caifornia steelhead (2000) as threatened under the federal Endangered Species AEindlhe
NMFS SONCC Cdbalmon Recovery Plan (NMFS 2eskcribes Eel River coho salnaod
identifies needed recovery actions. NMi&8 prepaed a draft Coastal Multipecies Recovery
Pan for Chinook salmon argleelheadas of October 201,5vhich include analyses of those
two species in the Eel River.

1 The California Fish and Game Commission also listed coho salmon as threatened in 2005. The
California Department of Fisnd Game CDFERecovery Strategy for California Coho Salmon
(2004) describes Eel River coho salmon and identifies recovery tasks for populations within the
Eel River basin. Thealifornia Department of Fish and Wildlife (CDBR&stal Watershed
Planning ad Assessment Program has developed watershed assessments falttiver, the
South Fork Eel,ower Eeland Van Duzen rivers, and is preparing a similar assessment of Outlet
Creek.

1 TheUnited State€nvyronmental Protection AgencyJ&PA) has listedlaeven sukbasins of
the Eel River as impaired t¢ime federal Clean Water Act 303(d) list, primarily for excessive
sediment and increased water temperaturé&som 1999 to 2007, thed EEPA and North Coast
Regional Water Quality Control Board (NCRWQ@ORILcted sediment source analyses and
water temperature modeling in support GMDL allocationsThese allocations have been
adopted for each sulbasin, but implementation plans have not been developgte Regional
. 2 NR | R anpiérSeRtatinkP8licydStament for Sedimemrmpaired Receiving Wers
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Ay GKS b2NIOK /21 ad wsS3mplgmentatiof ofthe Watef QualgyR | R2 LJG S
Objective for Tempér G dzZNB Ay GKS b2NIK /213G wS3IA2YyE AY H.

1 PG&BEowns and operates the Potter Valley Projeghich staes anddiverts water from the
Upper Eel River into the East Branch Russian River. Streaméteased to the Eel Riweere
increased beginning in 1979 for the protection of Chinook salmon and steelhead, as part of the
Federal Energy Regulatory CommisgIBERC) relicensing process for the project. In 2004, FERC
issued an amended project license incorporating the streamflow releases from the Reasonable
and Prudent Alternativef the NMFS Biological Opinion (NMFS 2002). In fulfillment of the FERC
license ad the NMFS Biological Opinion, PG&E conducts a series of annual studies to document
the status of fish populations and habitat conditions in the Upper Eel River. Ultimately, the
results of these studies will be used to determine the need for changa®jecp operations to
further protect fishery resources.

T ¢KS !'{ C2NBaid {SNBAOSQa {AE WAGSNE bliAz2ylf C2
Land and Resource Magement Plans (USFS 1R9he US Bureau of Land Management
(USBLMhas prepared Rsurce Management Plans for Eel River lands in their jurisdiction
(USBLM 1992, 1996; USDOI 1994).U%4 M has alsprepared watershed planning
documents for the South FoikelRiver North ForkEelRiver and the Van Duzen River, as part
of the NorthwestForest Plan implementation.

1 Green Diamond Resource Company completed an Aquatic Habitat Conservation Plan (GDRC
2007) andHumboldt Redwood Company has a maftecies Habitat Conservation Plan which
includes an Aquatic Conservation Plan as one of its el@ments for their timberlands in the
Eel River (HRC, formerly PALCO, 1999).

1 The UC Davis Center fdfatershed Sciences completedHstorical Review of Eel River
Anadromous &monids with Emphasis on Chinook Salmon, Coho Salmon, and Steelhead
(Yoshiyana and Moyle 2010). The Center for Ecosystem Management and Restoration (CEMAR)
synthesized available information to describe steelhead/rainbow trout resources of tHeieel
watershed (Becker 2010); additionally, CEMAR prepateel &iver Steelhead Rasition
Opportunities MemorandunA Review of Promising Actions for Restoring Steelhead in the Sub
basins of the Eel River Watersh@&cker and Smetak, 2010).

1 The Wiyot Tribe has completed a "Pacific Lamprey of the Eel River Basin: a Summary of Current
Information and Identification of Research Needs" (Stillwater Sciences 2010) and is currently
working on an Eel River Pacific Lamprey Barrier Remediation Plan and Limiting Factors Model,
funded through the US Fish and Wildlife Service.

1 The Eel River RecoydProject(ERRF¥ a broadbased community initiative to address water
conservation, nutrient pollutionand ecosystem recoverandhas galvanized community
involvement through several important events. The ERRP has coordinated two consecutive
years of dult fall Chinook salmon run timing and distribution in the river near Fortuna, has
coordinated a citizeftrased water temperature, nutrient, and water quality maning effort,
and has held two successiMater Day events 2012 and 2018 inform waterded residents
on water issues and the health of their watersheds.

Current Status of Salmonid Populations

The current status of salmonid populations is difficult to estimate for the entire Eel River Dasin.

NMFS 2011 status review of North Coastal Ghirgalmon(Williams et al. 20119 2 y O f TR IScR of &
populationevel estimates of abundancécontinues to hinder assessment of its status. / 5 C2
currently conducts adult salmonid spawner surveys in Lawrence, Grizzly, Bull, Hollow Tree, Sproul,
Outlet, and Tomki creeks. They also operate the Van Arsdale Fish Station (VAFS) at River Mile 158, 12
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miles below Scott Dam at the end of anadromy. CDFG/CDFW has counted salmon and steelhead at VAFS
since the 1940s (Figures 2 and 3). Recent abundance trendbeenaipward (NMFS 2011; EG

2012), but best estimates indicate salmonid abundance remains in the rang&®8 af historical

Fodzy R yOS 6, 2aKA@LF YLl FyR a2eéf HistoricaNReviewof E@ RivierA & | Y I |
AnadromousSalmonidsoncludedK I & aO0O2K2 alfyY2ys [/ KAy22]1 atrtyzysz |
trajectory towards
extinction in the Eel

River basin, with only 3500
winter steelhead

being widely enough 3o
distributed and
abundant enough to
persist beyond the
ySEG pn &8
all Forum members
or the public agree
with this perspective.

2500

g

Adult Chinook Returns
g

1000
Considerableffort .

nasbeen madein Ml AR
recent years by 1ME 1950 1954 1958 1950 1966 1970 1974 1G7R 19A2 10B6 1000 1994 1UWE ROOX 2006 BOI0 P01

resource agencies,
private industries,
conservation
organizations, and
other stakeholders to
promote watershed

Figue 2. Annual adult Chinook salmon counts at the Van Arsdale Fish Station, 1
1946 to present.

restoration and 10000
LINPGSOG GK
fisheriesresources

and watershed
health. There have
been some
encouraging signs of
recovery, especially
with several strong
yearclasses of
Chinook salmon
returning to the river.
Chinook salmon adult
returns at Van
Arsdale Fish Station
have exceeded
historical retirns in Figure3. Annual adult steelhead counts at the Van Arsdale Fish Station, from 19¢
years 2012012 present.

coho salmon counts

at monitoring stations

Adult Steelhead Returns
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in the South Fork Eel River have remained steady. Looking forward, the Eel River offers a unique
opportunity for recovery; with concerted effort and continued restoration work, we have the
opportunity to take significant steps toward salmonid recovery and ecosystem protection.

The Eel River needs real and concedetiond® ! f § K2dza3K GKS 9SSt waygSNRa al f )
appear to be at less immediate risk compared to their southern neitgoe., central and southern

California) some populations are currentiktirpated and continued decline appears to be imminent.

Recent data show moderate increases in Chinook retuffisring the prospecthat with concerted and

coordinated restoratin efforts, recovery is achievable.
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2: WATER RESOURCES

Summary of the Issue

Water is perhaps the most important issue for salmonid recovery in the Eel River. Water is a valuable

and criticalresource, and is extracted throughout thasin for domestic and agricultural water supplies

as well as for hydropower generation at the Potter Valley Project. Water also sustains multiple beneficial

uses (defined by thelICRWQCB Basin Plan, NCRWZRCH) including water supply, preservation of

fish and wildlife resources, and recreation. The public trust dochid@O2 Iy AT Sa G KS adl 4SQ:
responsibility toprotect the trust uses of water, including fishing, navigation, commerce, and

environmental quality. The conflEbetweeninstreamneedsand outof-stream demands for waten

the Eel River watershed may not yet be intractable, but they are increasingly seriowsillalequire

sustained effort over years and decadesupportsalmonid recovery.

Eel River Hydrology

One promising faor is just how much water the Eel River carries. A cursory analysisuamdary of
available USGS and PG&E streamflow dais developed for this documefand appears below)
primarily to provide context for discussions of historical and contemporaw dlanditions in the Eel
River. Much more analysis of available data, as well as continued collection of existing and new
streamflow data, is needed.

Thebasinaveraged annual rainfall in the Eel River is approximately 60 inches, although fdasnd

match theseaverage conditions. Extremes are more typical in the Eel River. The headwater8afl

Creek watershed average 115 inches of rainfall annually, while the Eel River delta averages 35 inches
(from State of the Eel River 1999).

Themean annuatlischargdor the Eel Rivefthe average volume of water flowing out of the Eel River

watershed in a yeaiiy approximately 5.8 million acifeet (maf). Mean annual discharge was computed

for this report by combining yield data frolmK S ! { D{ UND § O 2WiIAAG-EZNOGY) SbDHe M M

W+l y 5dz Sy wA @SN y-&78B580) gabgeshid Esthiate tiffe@ frain!the Dational m

Marine Fisheries Service (NMFS) 2002 Biological Opinion (BiOp), which reported a mean annual
discharge of 6.5 milliona& G o6 C9w/ HWHnAnnnoO® , 2aKA_F Yl I yYRveagefS O0H.
annual runoff from precipitation in the entire Eel River watershed during the period-1993 was 6.5
YAfEA2Y | ONB FSSiz¢ o0OAGAY 3T {9/ itisdapgleardrdmivat RIF 01 F N.
data these higher yield estimates are derivétie highest recorded annual dischafgethe Eel River

was 12.6mafin 1983

This enormous annual water yield placks Eel River among the highest in the state. The mean annual
discharge for the upper Eel River watershed, estimated atAfadale Damis approximately 455,000

acTlid o006FaSR 2y dzyAYLI ANBR A yI?)ftesBouth Pork Edl Riverat A f f & 6 dzNEB
Miranda (USGS 1476500) has a mean annual yield of appmadely 1.33 maf; the Middle Fork Eel

River mean annual water yield is approximately 512 86f). By comparison, the Trinity River and

Russian River have meannual yields of approximateB/7and 16 maf, respectively.
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Extremes are typical of the EaV&.
Despite the abundant water resources
0KS @rad Yl 22NRGe

water is delivered during high winter il [TTTTT [11.

. . e wl | Armnual Maxmum Seres Raw Data | |
baseflows and largenagnitude winter 700,000 1 (Q1.5=1 19,000 cfs) g
floods during a seven month period = 00RO | Log. {nruml Nxiniar Sarins Fw Dot HER ,{
spanning roughly November to May. = T - -
[A&f S OmdpTy Gomihel § 300 HEEE =t
basin, averagin§90 mm annually35 B o | IR = = I I 0 O
inches), is highly variable because of 3 ; - f L :
seasonality of rainfall, infrequent large & %000 7 1= “j I
storms, and poor retention of waterin %, | Lo Ll 1 1T 1y
GKS olaiayd Xazal / L {
geomorphic standpoint, large flood 100,000 ” 1
flows are generatedypmoderately 43 R [ T
intense rain falling over the entire ! 10 100
basin for a number of days and, in RECUInCE Rl eers)
some cases, by snowmelt during warm
winter storms Little flood runoff is Figure4. Flood frequency curve for Eel River at Scotia (USGS 11

stored in the basin due to the steep ~ 477000)

slopes and constricted valley

o2ilb2Yaoe

Annual floods fregantly exceed 100,000 cfs in the Eel River, and last several days; the 1964 flood
exceeded’52,000 cfs at the Scotia gauge (FigdireAnnual hydrographs for eastern shhsins with
higher elevation headwaters (North Fork, Middle Fork, Upper Mainstem aboott Dam) also show
moderatespring snowmelt signature in mamyater years (Figur), but winter baseflow and rainfall
floodsdominate the majority of the runoff.

Water availability concerns in the Eel
River result from the fact that only 1.5% P
of the annual yield comes during the

five driest months btween June and

October (Table 2 Human demands ,
peak as surface flows diminish, placinc wes |
a disproportionate burden on natural -
systems already operating at the | '
extremes of their capacitystreamflows

in the mainstem Eel River below Scotia
typically fall below 100 cfs by the end ¢ 1

the dry season in October, before the | } .
first rains arrive. Anual minimum flows e ‘ . \
for the Suth Fork Eel River near ! M \
Miranda (USGS 3476500; drainage G e ey
area=537 mf) ranged between 1@nd E AT F ol W W & e ©
50 cfs across theZryear period of
record. Table 3ummarizes available
USGS gauging data for the Eel River.

Discharge (ch

Figure5. Annual hydrograph for the Middle Fork Eel River for water
year 2012.
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Low Summer Streamflows

Lowflow conditions were a common and natural hydrologic condition in the Eel River even when the
watershed was prite and streamflows were unimpaired. Analysis of precipitation and streamflow data
for the North Coast and in the Eel basin particularly suggests that the length and severity of low flow
periods in the Eel River have increased more than can be explajnedtiations in rainfall (Asarian

2014).

Table2. Monthly and annual runoff volues It is generally accepted that natural leflew conditions

at Scotia (USGS-#77000). in the Eel River have been compounded by human
caused factors, the most significant being: (1)
sedimentation from timber harvest, landslides, and
Average | Cumulative poorly castructed and maintained road networks that
Monthly |Monthly (ac-| cumulative | cumulatively has filled pools, reduced pool volumes and

(ac-ft) ft) Percent reduced hyporheic (suburface) flow, and increased
transient rates of water out of watersheds, (2)
Nov 274,374 274,374 5.3%| conversion of pristine old growth forests to crowded,
Dec 869,711 1,144,086 22.0%| thirsty stands in a heavily roaded landscape, (conversion
Jan 1,180,638 2,324,723 44.7%| of coniferdominated forests to younger and more
Feb 1,086,873 3,411,597 65.7%| densely stocked deciduowtominated forests that may
Mar 877,165] 4,288,762 825%| increase evapotranspiration rates and thereby lower
Apr 526,073| 4,814,835 92.7%

surface runoff) and (3) streamflow diversiomkich

May 228,999 5043834 97'1;%’ continue to increase as a result of (legal) appropriative
JJ‘:T Zg:?gg giz:izg 22:2;‘: a_nd riparian water"rights as well as unauthorized (illegal)
Aug s000] 5149128 99.1% diversions fo_r marijuana prod_uctlon. Eaph of these

Sep 7047|  5.157.074 99.3% factors contributes to fur.thc_e_r increases in water

Oct 38,451 5,195,525 Tooov| temperature, already a limitinfactor for salmon

adzZNDAGEE | yR adz00S&aa RdzZNAy3 (K
and dry falls. Stressful salmonid rearing conditions that occurred in some areas in late summer and fall

under natural, unimpaired watershed conditions have become more widespreadr tar a longer

period of the season, and have more pramzed and severe consequenceégater temperatures are

discussed in more detail @hapter 3 Water Quality

The severe stat@vide drought that began in 2013 and continued through 2014 has furtteagnified

the effects of alreadhamplified low flows, underscoring the extreme vulnerability of salmonid runs with
low population numbers. Numerous salmosbdaring streams across the region went dry earlier in the
summer season than had ever been seen befand springs and streams which had not failed in living
memory also dried up during this drought. Unprecedented demand for water has led to extremes of
human behavior (e.g, thefiof water from the Bridgeville School, a tank from a local volunteer fire
department, water from ponds along South Fork Mountain, water bags on the South Fork at Redway)
that underscore the urgent need to implement a reasonable and effective system of water regulation
across the region

Low summer discharges is a regivitle impediment to coho salmon and steelhead recovery, and has
been recognized as such by several state and federal resource agency programs. The Caiiornia

Recovery Strategy / 5CD wnnno aidladSay a! adzadlydadialt yY2dzi
dS3INI RSR +ta | NBadzZ G 2F 6+ 0SNI RAGSNEAZ2YEA XAYy &az2YS
RAGSNRAAZ2YAE YI& 05 aSOSNBoé ¢KS bacC{ {hb// /2K2 wSs
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KERNRE23IAO Fdzy QU A2y QX A yrésoddirkingFactar)tojusedile BohaB8INd A 2 V' 5
throughout the Eel River basin. NMFS (2014) also expressed concern regarding the downward trend in
summer bas#ow and reduced juvenile survivialthe South Fork Eel Riveand Outlet Creekperhaps

the two strongest and most important coho salmon runs in the Eel River basriNorth Coast Regional

Water Quality Control BoagNCRWQCE) I & A RSYGAFASR GKS (Gl a1 2F RS@St
jdzt t Ale 202SOGABSQ Fa I divedduld edsdkehdtdkaliydrologick S A y & (i NB
connectivity is maintained and protected in a manner that supports beneficial uses, including salmonid

fish populationdNCRWQCB Water Temperature Policy Statement 28483er review of thé&tate

2 | (§ SNJ . 2 IR&BrQRuss{ari RivErWatershatbyle and Kondol20000 O2 y Of dZRSRY & w2 K
there is general agreement that there is little if any water available for diversion in the dry season,

frequent winter flooding supports the view that water could be divertedame winter months without
KFENYTdzA te& | FFSOUGAYT AyailiNBlIY Fft2648 NBIdzZANBR o0& &l
River advocates asked the NCRWQCB to designate the Eel River and other North Coast rivers as impaired

for low flows under 8303) of the Clean Water Act, as other states have; the Board has so far declined

to list California rivers, in favor of developing statewide criteria for low flows.

The Eel River Forum

heard a presentation Table3. List of primary streamflow gages in the Eel River watershed operated by

USGS.

on general
hydrologic processes
in the watershed ad ) ) Datum of Period of | Period of

. Station Stati Drainage gage (ft d dend
pOtenUaI eﬁeCts Number ation name area (sq mi above recor regor enas

. (discharge) | (discharge)
from different land NGVD29)
use practices over  |Lower Eel
the past 150 years 11475000 EEL R A FORT SEWARD CA 2,107 217  |10/1/1955 Present
on streamflow and 11477004 EEL R A SCOTIA CA 3,113 36 10/1/1911 Present
water quality Brad 11478504 VAN DUZEN R NR BRIDGEVILLE CA 222 358 [10/1/1950 Present

11479560 EEL R A FERNBRIDGE CA 3,614 No data [10/23/1989 | Present
Job, January 2013).
h tices South Fork Eel
T ose prac 1147556(Q ELDER C NR BRANSCOMB CA 7 1391 |10/1/1967 Present
include timber 11475610 CAHTO C NR LAYTONVILLE CA 5 1650 |10/3/2007 | Present
harvest in general, 1147580( SF EEL R ALEGGETT CA 248 691 10/1/1965 Present
but more specifically 1147650( SF EEL R NR MIRANDA CA 537 218 |10/1/2007 | Present
the conversion of 1147660(Q BULL C NR WEOTT CA 28 269  |10/1/1960 Present
mature. conifer 11475704TENMILE C NR LAYTONVILLE CA No data [10/1/1957 |9/30/1974
! Middle Fork Eel
dominated faests to = [
11473904 MF EEL R NR DOS RIOS CA 745 902  |10/1/1965 Present
younger and more |5
pper Eel

den_sely stocked 11472004€EL R A HEARST CA 466 No data |10/1/1910 [9/30/1913
deciduous 11471500EEL R A VAN ARSDALE DAM NR POTTER VALLEBYZA No data |12/1/1909 |9/30/2012
dominated forests. 1147050(EEL R BL SCOTT DAM NR POTTER VALLEY CA 290 No data [10/1/1922 [9/30/2012
Road construction 1147215(EEL R NR DOS RIOS CA 528 1001 |10/1/1966 |12/31/1994
may also Contribute 1147220Q0OUTLET C NR LONGVALE CA 161 1018 10/1/1956 |11/6/1994

to lowering streamflows by intercepting shallow groundwater, thereby increasing the rate that
precipitation, surface runoff, and shallow groundwatiain from the watershed. Surface diversions

and groundwater wells for domestic water supply have also increased dramatically in recent years, and
are contributing to surface flow depletions in many streams. Finally, climate change may be altering fog
and precipitation patterns in the North Coast region.
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¢KS /! 5SLINIGYSYG 2F CAaK | yR 2 AfedflakgBaOIKISaE | f a2
marijuana production on private lands, and presented this information to the Eel River Forum (Bauer,
Januay 2013 see also: Bauer et al. 201€DFW and other agencigsg., see Carah et al. 201Bve
documented a variety of impacts, including illegal timber harvest and land clearing, construction of on
and offchannel ponds for water storage, soil erosamd sedimentation of streams, water diversions,

and use of fertilizers, toxic chemicals (pesticides and rodenticides) and diesel fuel powering generators.
CDFW has analyzed marijuaredated water demands in four North Coast watersheds, including three
tributaries to the Eel River, concluding that the cumulative effect of multiple individual grow operations
may be consuming more than 20% of the summer streamflow in these tributaries. (B2Eéf et al.
2015)used aerial imagery to estimate water demandasated with marijuana production in Redwood
Creek (a large stream that flows to the Pacific near Qridktlet Creekd tributary to the mainstem Eel
Riverthat includes the town of Willits and its envirgnand two tributaries to the South Fork Egier,
Redwood Creelwith its confluence at Redwayand Salmon Credlwith its confluence at Miranda In

the watersheds with more cannabis cultivati@the water demand for marijuana cultivation exceeds
streamflow during the lowf 2 g LIS NA&A 2 RO15)EDFWI2819) rékéntlylddcumented dead

coho salmon and steelhead in China Credkiljutary to Redwood Creek ihe Suth Fork EelRive), a
watershed highly impacted by marijuanelated water diversions. Mortalities likely resultedrm
severelyimpaired food availabilitydue to dry riffles (CDFW 2013).

The California Advisory Committee onrSah and Steelhead Trowmteighed into the issue, issuing a

f SGGSNI G2 /5C2 S5ANBOG2NI dzZNEAYI GKS 5SLI NlaaSy i G 2
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The Committee noted that marijuana cultivation can have negative consequences on fisheries and water
resources if it is conducted without adedeasafeguards.

Water Policy and Requlations Protecting Streamflows

State laws, including the California Water Code, California Fish and Game Code, and the public trust
doctrine require protection of salmonid and other aquatic resources. While water gualfiacts are
regulated by the North Coast Regional Water Quality Control Board, surface water diversions are
regulated by the State Water Resources Control Board (SWRCB). The Eel River Forum was presented
with an overview of water rights by SWRCB staff@srthy 2012). The presentation described (1)

riparian and appropriative rights, (2) the SWRCB programs for registration of appropriative water rights,
including Small Domestic Use, Livestock Use, and Small Irrigation Use, and (3) Statements of Use for
surface diversions. Information is available onlinéntip://www.swrcb.ca.gov/waterrights/board_infa/

To their credit, and with the encouragement of fisheries advocates, CDFW and SWRCB g desp

to the 201314 drought by substantially streamlining their review requirements for Small Domestic Use
registrations and associated 81600 permits. During the duration of the official Drought Emergency in
2014, the agencies were allowing applicantsédEcertify their compliance with general criteria for the
installation of water storage tanks. This allowed landowners to implement critically necessary water

aG2NI3S SAGK | YAYAYdzy 2F LI LISNB2NL T &aSOdNRYy3 62

interest in seeing water stored and streams protected. However, even the moderate response to the
streamlined permitting process stands in contrast to the number of diversions which continued without
permitting, adequate storage, or consideration of wateed impacts. While agencies may continue to
offer the streamlined permitting process in recognition of the scale of the mismatch between actual and
reported use, the fact remains that substantial additional resources must be dedicated to enforcement
to address the numerous, significant diversions that continue to impair critical salmonid streams across
the region.
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increasingly important topic in the past 15 ysaandare of central importance to the Eel River given its

large sizemany appropriative and riparian water rights, and uncounted undocumented and

unauthorized diversions. In 2004, Trout Unlimited and National Audubon Society submiedian

for Timely and Effective Regulation of New Water Diversions in Central Coast Stirzane&ollins,

Gantenbein, and Bonham, 2004) to the State Water Board, describing the inadequacy of state guidelines

and policy to effectively regulate watdiversions. The 200detitionnotedéi K & a ¢ KS { dF 4GS 2 I i
does not have written guidelines (namely, policies which guide substantive review of water right permit
applications) for the purpose of deciding how much water is divertible for water supply, and how much

must remain to protect thecold I G SNJ FA&AKSNA S& fagthadieéRe elch pidtel (1 A 2 Y € ®
relevant in recent years.

In 2002 the NMF8nd CDFW preparddraft Guidelines for Maintaining Instream Flows to Protect

Fisheries Resources in Midlifornia Coaal StreamgqDraft Guidelines). The Draft Guidelines were
prepared in response to the listings of coho salmon and steelhead and to address concerns that existing
State guidelines and procedures, compliance, and enforcement intended to regulate watey wigtes

usage, and instream flows were not adequate to protect and recover anadromous salmonids in coastal
watersheds. The Joint Guidelines proposed, for thefirstYS Ay / It AT2NY Al Qa O2F adl
measures intended to provide the minimum conditiarecessary for the protection of anadromous
salmonids. The Joint Guidelines include: (a) an allowable season of diversion (December 15 to March
31), (b) a prohibition on estream reservoirs, (¢) minimum bypass flows below points of diversion, (d)
maximumdiversion rates to avoid excessive cumulative diversions, and (e) fish passage and monitoring
requirements. As of 2014 the State Water Board has not formally adopted these Guidelines nor any
other regional water policies applying to the Eel River. In @&diseveral other critical issues remain
unresolved, including appropriate methods to treat unauthorized diversions in cumulative analyses,
compliance monitoring, and the scientific basis for determining minimum bypass (floe/ow which

must remain ira stream below a water diversioahd maximum diversion rates.

In 2010, following a lengthy and arduous period of legislative initiative (AB2121), technical investigation,
and policy development, the SWRCB adoptedRbécy to Maintain Instream FlowsNorthern

California Coastal Streanfidorth Coast PolicyThe North Coast Policy applies to watersheds from the
Napa River to Mattole River, but excludbe Eel River. In addition, the guidelines only apply to winter
diversions and do not acknowledge omgg spring and summer water extraction.

In response to take of salmon and steelhead by pumping for frost protection of vineyards in the Russian
River, theSWRCPRromulgatedRussian River Frost Regulatigfsost RegulationsT.hose regulations

were challeged by wine grape growers in Mendocino Superior Court, which rejected the regulations as

an unconstitutional overreach. lright v. SWRCBowever, the California Court of Appeals upheld the

Russian River Frost Protection regulations as a reasonableleie&c 2 ¥ GKS {dF 4GS 2+ GSNJ
and responsibility to regulate water diversions, particularly where necessary to protect public trust

resources like fish and wildlife.

ThelLightruling confirms the limits of fundamentally usufructory and relatiights to water, and the
primacy of the public trust doctrine as the safeguard of instream flélesvever these SWRCB policies
do not apply to the Eel River. Anden if applied to the Eel Rivehey still would not provide adequate
protection for thredened salmonid species and other aquatic resources and beneficial uses because
they do not apply to the summer loflow season.
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Brief summary

In summary, the natural summer leflow conditions annually occurring in the Eel River have
significantly worsene in recent years and decades, resulting from past and ongoing human land use
activities (e.qg., timber harvest, rural development, marijuana production), as well as the severe, though
not unprecedented, drought that has struck the region in 2013 and ldsélbonditions severely

OKI ttSy3aS 2dz@SyAtS alfyY2yARaQ OF LI OAGE (G2 &dz2NBAGS
Already threatened, salmonid populations are being further, potentially critically, impaired throughout
the region. Solutions tdhiese key environmental problems are made more difficult by the lack of clear
state policy protecting streamflow and the resources and beneficial uses dependent on those flows, as
well as the lack of resources (primarily state agency staff scientists)sagde address these

problems.

Proposed Actions for Eel River Forum

1. Expand CA Department of Fish and Wildlife, Regional Water Board, and State Water Board Division of
Water Rights staff to investigate, regulate, and monitor water rights and watersions, and to

establish instream flow objectives protective of fish resources in the Eel River wateTstestiDF\Wole

in waterrights has increased dramatica¥iyth the listing of anadromous salmonidie implementation

of SWRCB North Coast Policg doeint Guidelines, and efforts to regulate summer diversions using Lake
and Streambed Alteration Agreements. In recent years, CBd3/gained responsibility and oversight in

the water rights regulatory arenagviewing individualapplications andouring project sites making
recommendations foprotectivemeasures, and preparingermit terms.In addition, at the watershed

and cumulative effects scale, CDFW has gaiasgonsibility for conducing water availability analyses

and instream flow studies. Théorth Coast Regional Water Quality Control Bdaed identified the task

2F RS@GSt2LAY3I |y WAYAaUNBrY Ft2¢ oSN ljdz2tAGE 2062
would ensure natural hydrologic connectivity is maintained and protected iaraer that supports

beneficial uses, includinsalmonid fish populations (NCRWQE#&er Temperature Policgtatement
2013).Both these state agencies need additional staff scientists to accomplish planning, conservation,
and enforcement activities relate water and streamflow management.

2. Obtain explicit recognition from the SWRCB supportingrttegim applicationandtemporary
extensiorof the North Coast Policy to the Eel River. Interim policies and guidelines are needed
immediately, to clarify anémphasize the importance of protecting public trust resources from-over
allocation and oveconsumption. Oncanplemented(on an interim basis)specific water right
application projects that utilize these policies and guidelines should include adeauaitoring to

verify their effectiveness and protectiveness of salmonids and other beneficial uses of water. As an
interim policy/program, there should be adequate leewayrodifythese guidelines if they are not
effective.

3. Implement a basiwide progran to identify undocumented and unauthorized diversions

and develop a mechanism to bring them into compliance with state water rights requirements;
[(Roos/ 2f t Ayas DFyGSyoSAYyS YR .2YKIYX HannnOede¢KS {d
Ly@SaidaAal iAi 2 haytbdsn aopbphai méchadnism for this. SWB staff should

align their WIP with priorities with those identified by CDFW and the Eel River Forum. Water

users need to register their water use with the State Water Board, obtain a 1600 Agreement

from CDFWand identify bypass flows and diversion rates where applicable.

4. Establish an Independent Science Review Panel, similar to the Panel assembled to address

GKS /FTEAT2NYALF C2NBad tNFOGAOS wdzZ Sa Ay wmdoppy o[ A3
2F SEA&GAY3I NBIAdzZ F §2NBE YSOKIYyAAYAaQ Ay &aidtdsS LRtAOD
cumulative effects of multiple independent diversions within watersheds, and (2) oversee
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refinement of scientific methods for establishing bypass flows beleersion sites and

minimum flow thresholds protective of summesaring salmonids. A Marcd998

Memorandum of Agreement between NMFS and the state of California called for, among

20KSNJ NBldANBYSyiGasz I NBOGASG | yRaNB@Wewdizy 2F /[ A
their implementation and enforcement. That review wasecuted in 1999 (Ligon et 4999)

and provided a substantive technical basis for revision of the Forest Practices Rules adopted in

2009. A similar process would provide an objextisredible assessment of water policy needs

as well as guide development of instream flow sciefite approach used in the Mattole

River water conservation program and instream flow stidgBain and Trush, Inc. 2012

provides a potentially useful temgika (see point #7).

5. Prioritize water management and conservation programs in the Eel River at tiasimb

scale. Using the CalWater Hydrologic Basin scale watershed boundaries, determine the degree
of overlap between domestic water demand and salmgigulation abundance to effect the
greatest benefits for time and resources invested (i.e., a high priority would be to invest where
high value fisheries resources exist and where water demand is high). A strategic approach to
conservation efforts is neede

6. Conductnstream fow studies toestablish instream flowbjectives, bypass flows below
diversion sites, antlow thresholdsprotective of rearing salmonids durirtige spring recession
andsummer lowflow periods For water policy developmerand ba# planning instream

flows protective of water quality beneficial uses and public trust resources must be prescribed
throughout theregion as a first priority for resource protection and conservatidrese
streamflow studies and the resulting state watmolicy eventuallybuilt upon them must
withstand rigorous peereview, and must allosome degree ofegional extrapolation based

on common metricsi-or water rights holders and tank storage programs, robust instream flow
studiesare needed in order to @scribe minimum summer flows protective of juvenile
salmonids, so that water diverters know when to turn off their diversion pumps and to
consume stored wateiStudies that linlstreamflows to specific lifaistory stages and rearing
conditions is essentiaA multi-phased projects needed thatvill first develop a study plan

with local agency and stakeholder support, and then conduct the proposed stiltiegoal

of these studies is to provide working examples ofhgsical methods and supporting
biological datafor establishing minimum instreaftows protective of rearing salmonids during
summer lowflow conditions A highpriority need for instream flow studies is to link physical
habitat-based analyses with individual fish response (e.g., growtlsandval), fish population
response (e.g., recruitment and adult escapement), and stream ecosystem response (e.g.,
water quality and stream productivity). This linkage requires a robust fish sampling and
monitoring program

7. Rapidly expand water storaggNR ANJ Ya ® Ly f A Sdz 2RR g2yNJ ANYS Tidkf yf RIRWES A
approach to water conservation, agrad® 2 1 & @R G 6 RWINR | OK G2 YSSG 461 GSNJI
summer/fall dry season is being pursued in the Mattole River and elsewhere, where summer water
rights are foregone/traded for water storage facilities. A 2012 Salmonid Restoration Federation (SRF)
LINBaSydlFdAz2y FoadNrOG o0& GKS aldGidz2tSqQa {FyOidz NE
follows:

dn the Mattole River headwaters therens municipal water system and it is up to each landowner

to develop and operate their own water diversion and water system. Over the last decade, several

low flow years have underscored the need to change the timing of diversions and to develop a
community approach for managing cumulative impacts. Sanctuary Forest developed the Mattole
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Headwaters Storage and Forbearance prognamesponse to the severe low flows of 2002 and
outcomes from community meetings. This voluntary, incentive based program hetistaers

change their water use for the benefit of the river, fisheries and wildlife. Participating landowners
forbear from exercising their riparian water rights during the low flow season, and receive a water
storage system and water management guidedine ensure an adequate water supply. Over the

last 5 yeargprior to 2012] 750,000 gallons of storage have been installed along with 12

forbearance agreements and measurable improvements in streamidmthe Mattole the

development phase began with edsibility study to determine itie program would be effective.

The next steps included development of fisheries protection criteria, forbearance agreement,
landowner outreach and education, and agency collaboration and permits. Ongoing implementation
indudes forbearance and storage installation along with effectiveness and compliance monitoring.
Management of the program involves low flow season monitoring along with landowner notices and
technical support needed to ensure forbearance. The program has bery successful, with

increased water security for people and increased streamflow for salmonids. Education and
outreach have fostered community appreciation and pride in the program with many households
practicing conservation and installing some stg®an their owrg

This description of the Mattole watershed is illustrative of many locations in the Eel River watershed,
and provides a practical solution to the problem of water ealocation. Prioritization of this approach
should be given to sutvatersheds with coho salmon populations with potential for restoring and/or
maintaining cold summer streamflows.

8. Secure a reliable funding source and expand streamflow gaging throughout the Eel River
watershed. Efforts to address streamflow and water tengtere conditions in the Eel River

will require discharge and temperature data. Water conservation efforts also require
effectiveness monitoring in the form of flow data demonstrating improvements in surface
flow. Streamflow gaging technology is now avdgato allow local watershed groups to install
and operate gaging stations, bfuinding;education and outreach, and technical support are
needed to enable this critical data to be collected. In addition, d@no gaging stations
operated by the USGS netmxlbe maintained in perpetuity.

9. Investigate benefits of loAgrm land managemenbased strategies (e.g., forest thinning,
groundwater recharge) to increase summer baseflow.

10. Investigate feasibility and promote use of tax or other monetary ieesthat encourage
landowners to reduce summer diversions.
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3. WATER QUALITY

Summary of the Issue

Water quality in the Eel
River encompasses a vern
broad and complex set of
interrelated issued
which the following water
guality concerns are the
major focus: excessive
sediment and turbidity,
elevated water
temperatures, increased
nutrient impairment, and
presence of blugreen
algae (cyanobacteria). Of
these, sediment and
water temperature have
received the most
attention to-date due to
their inclusionon the
URt! Qa onoR
impaired waterbodies
and subsequent
regulatory programs
developed and
administered by the
UEPA and Regional
Water Board (see the
Summary ofClean Water
Act Enforcemensgection
immediately below). All
seven sukbasins of the
Ed River(Figure 6pre
listed as impaired for
sediment, six of the seven
sub-basins are listed as
impaired for water
temperature (excludes
the Van Duzen Riveand
several sukbasins are
listed for other water

quality constituents (Figure 6).
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Figure6. 2010 Clean Water Act (CWA) Map of the Eel River watershed and 303d
listings,from the State Water Resources Control Board

An extensie amount of information is available on the subject of wajaality impairment, especially
due to TMDL program development and implementation in the Eel Riits.section on water quality is

focused orwater temperatureand bluegreen algaeSediment ard flow conditions are addressed in

other sections of this documeriChapter2: Water Resources, Chapter3ediment Impairment and
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TMDL Implementation)Potential nutrient impairment and the additional 303(d) list of impairments are
summarized below.

Presentations to the Eel River Forum by Regional Water Board staff described water quality regulatory
programs and ongoing nmitoring programs (McFadin 201®IcFadin and Geppert 2013). In addition to
the State Water Board monitoring programs, citizaonnitoring groups, private and public land

managers, nofprofits and tribes are engaged in monitoring on a-sipecific or landscape scdkee

Chapter 8 Monitoring) Citizen monitoring is being used to supplement data from public agencies and
canbe used for tend monitoring and to help assess effectiveness of restoration.

Summary of Clean Water A&nforcement

¢KS /€ESFty 2FGSNJ ! OG 6/210 KFra Gé2 | LILINRIFOKSa F2NJ
National Pollutant Discharge Elimination System (NB)PErmit limits that are used for point source

end-of-pipe municipal and industrial wastewater discharge regulation. Forpoamt-source discharges,

a waterquality based approach is designed to achieve the desired uses of a water body. The Basin Plan

s KS 2FGSNJ . 2FNRQa 6F0SNI ljdzr t Ade O2yiNREt LA FYYAY
jdzt t Ale 202S0iGABSad ¢KS . lFaAy tfly A& daASR la |
documents are written or updated as neededdefine and refine the water quality objectives in Basin

Plans.

In the waterquality based approach, once a water body is listed on the CWA 303(d) list of impaired

water bodiesthe process to establish Total Maximum Daily Load allocations is initiafBdDA. is a
calculation of the maximum amount of a pollutant that a body of water can receive and still safely meet
water quality standards. Once the TMDL is adopted by the State Water Board, the Regional Water Board
staff write NPDES permits and manage rminpsources through grants, partnershjasd voluntary

programs to reach target TMDLSs.

Water Temperature

Water temperature is one of the most simple water quality parameters that can be measured and has
wide reaching impacts to riverine health. Watentperature is driven by solar incidence and stream
conditions, such as stream channel geometry and flow. Direct exposure to solar radiation can impact
water temperature. Shade provided by riparian cover helps maintain stream temperature and a lack of
riparian cover can drive temperatures up. Elevated sediment loads can lead to changes in stream
channel conditions that contribute to elevated water temperatures, such as wider, shallower channels,
and reduced intergravel flow. Sediment may mobilize in a strelamnel and settle into and fill deep
pools. Deep pools typically stratify and provide refugia in the cooler water at the bottom of the pool.
Sediment can fill these deeper sections and eliminate stratification, exposing salmonids and other
aquatic biota © the higher temperatures of the stream. Similarly, reduction in stream flow may result in
a reduction of pool depth, dry stream channels, and warmer water temperature.

Temperature directly governs almost every aspect of the survivedlafon and steelrad, andis such

an important requirement thathese species N 1y 26y | & @& O2 il stéelhéadrdll FA & K 0 ¢
affected in many ways by stream temperaturggluding metabolism, food requirements, growth rates,

timing of adult migration upstream,tiing of juvenile migration downstream, sensitivity to diseasel

direct lethal effect{Spence et alLl996.) There are a variety of chronic and dethal effects that are

likely to occur to salmon and steelhead species exposed to water temperaturtiesxiteed their

thermal tolerances. These effects include: reduced juvenile growth, increased incidence of disease,
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reduced viability of gametes in adults prior to spawning, increased susceptibility to predation and
competition, and suppressed or reversaddotification. Healthy fish populations may be able to endure
some of these chronic impacts, but the cumulative effect of ongoing exposure to impaired water
temperature conditions may eventually reduce the overall health and size of salmon and steelhead
population. NMFS (2014) rated impaired water quality, primarily based on unsuitable summer water
temperatures, as a high stress for all Eel River coho salmon populations (NMFS 2014).

According to the recently released Regional Water Board Water TempeRdlicy Staff Report
(Regional Water Board 2013):

GTemperature impairments in the watersheds of the North Coast Region are predominantly
associated with nonpoint sources of pollution, such as timber operations, agriculture,
streambed alteration, land convsion and other construction activities. Temperature
impairments are also associated with activities which do not generally involve waste discharge,
such as vegetation alteration, water withdrawal, and hydromodificaion.

Between 1999 and 2007, tHéSEPR S @St 2 LISR 4 G SNJ G SYLISNIY GdzNBE ¢a5[ Q&
subbasins in the Eel River. However, the Regional Water Board had not begun developing temperature
TMDL implementation plans for thesesadr aAya |a 2F wnngpd LyadSIFRZI 0SSOl
GSYLISNI G§dzZNB AYLI ANYVSyGa FyR 02YY2y a2dz2NOS FI O02N&
River], the Regional Board began developing a regiole approach for adressing temperature issues
(NCRWQCB013). Meanwhile, six environmental organizatiened the State and Regional Water

Boards for failing to develop temperature TMDL implementation plans for the Eel, Mattole, and Navarro

River watersheds. The suit resulted in a stipulated agreement in which the Regional Water Board

agreed to develop statialone TMDL implementation plans for the three watersheds concurrent with

the development of the regiowide policy.

The regioawide approach was first articulated in Order No-ZR1L20013,Policy Statement for
Implementation of the Water Quality Objéa for Temperature in the North Co&®tgion(2012) The
Order directs Regional Water Board staff to incorporate the Policy int¥hter Quality Control Plan

for the North Coast RegidBasin Plan). The Regional Water Board adopte®ttiey for the
Implementation of the Water Quality Objectives for TemperaturgéAction Plan to Address Elevated
Water Temperatures in the Eel River Watersflemperature Policy) into the Basin Plan In March 2014.
The Eel, Mattole, and Navarriverstemperature TMDLmplementation plans follow the approach
articulated in the regioswide Policy.

The Temperature Policy provides fobad-based approach to temperature control, relying on existing
authorities and mechanismg;reiterates the linkage among temperatureslar radiation, and stream
shade presented in north coast temperature Total Maximum Daily Loads (TNDRIirgkts the
incorporation of shade considerations in pernite., waste discharge requirements, waivers, 401
certifications, and NPDES permisid regional nonpoint sourcprogramsas appropriate; and itfirms

the need towork with other agencies taddresswater temperatures on a regiowide basis to reduce
impairments and prevent further impairmenthe Temperature Policy is intendedaddress three
primary water quality faiors that influence temperature: shade, sediment, and flow. The Temperature
Policy also directs the Regional Water Board to develop regida temperature trend monitoring and
implementation work plans. The temperatureetrd monitoring plan and temperature implementation
work plan have yet to be developed, but are expected to have bgsecific elements (McFadin, pers.
comm. 2013).
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The Temperature Policy recognizes the-specific nature of water temperature considexats, and

directs Regional Water Board staff to address temperature factors appropriately when implementing
permits. The Temperature Policy establishes a goal of restoring and maintaining riparian shade, but
acknowledges that situations exist where a sHerim reduction of shade is acceptable to achieve a
long-term benefit. TheStaff Report Supporting the Policy for the Implementation of the Water Quality
Objectives for Temperature and Action Plan to Address Temperature Impairment in the Mattole River
Watershed, Action Plan to Address Temperature Impairment in the Navarro River Watershed, and Action
Plan to Address Temperature Impairment in the Eel River Watesgleedically identifies restoration

and fuel loadeduction projects as examples of such attans. The Temperature Policy and related
documents can be viewed at:
http:/www.waterboards.ca.gov/northcoast/water_issues/programs/basin_plan/temperature_amendm
ent.shtml

Additional Impairments Aluminum, Dissolved Oxygen, and Mercury

Within the all ofthe forks and tributaries of the Eel River, there are the following impairments:
Aluminum (Middle ForEel RiverSouth ForlEel RiverMainstem and Lower EgdVers); Dissolved

Oxygen (Lower E&live); and Mercury (Upper Bingem EelRive). State and &gional Water Board

staff is developing a statewide water quality control program for mercury that will include a mercury
control program for reservoirs and mercury water quality objectives. Aluminum impairment is not
currently scheduled for a TMDL andikely from a geologic source as it appears to be closely tied to
sediment loading (Carter, pers. comm. 2014). The dissolved oxygen impairment in the Lower Eel River is
not currently being studied nor is it being scheduled to be studied by the Regiomnal @zmter, pers.
comm. 2014). According to the State Water Resources Control Board Dissolved Oxygen Fact Sheet
3.1.1.0, low dissolved oxygen is generally caused by increases in water temperature, algal blooms,
human waste, and animal waste.

Nutrient Asessments/Studies

There are no nutrient related impairments on the 303(d) list for any of the forks or tributaries of the Eel
River. The Surface Water Ambient Monitoring Program (SWAMP, see section with same name below for
more information) of the State Wat Quality Control Board is compiling nutrient data for the Eel River

that will be available on the database CEDEN in early 2015 (McFadin pers. comm. 2014). In addition to
GKS {GFGd§SQa ST 7T 2beded BRRAMNBiversitydased®S Betkikylinkittiesty

monitoring data for portions of the Eel River.

Historically Eel Rivesalmon and steelhead released mass quantities of nutrients, energy, and other
essential biomolecules into their natal watersheds through the process of reproductiose Tabnon
derived materials (marinderived nutrients) support the productivity of freshwater and riparian food
webs through release @&ggs and carcass decomposition gmdmote both primary and secondary
productivity and ultimately juvenile salmonid grdw(Bilby et al. 1996, Schindler et al. 2003, Kiffney et
al. 2014) Thelossof marinederived nutrients in Eel River watershddsonsidered a water quality issue
by the SONCEho salmon recovery plan (NMFS 20K cesalmorid spawning populations are
severely reduceavhich has likely resulted in resource limitations for salmeneigring food webs.
Additions of salmon carcasses and carcass analogs (pasteurized pellets formed from adult salmon) to
streams has resulted in increased food web productivitgluding juvenile salmonid growth (Claeson et
al. 2006, Janetski et al. 2009, Kohler et al. 2012, Kiffney et al. 2014).
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Cyanobacteria (blugreen algae)

Cyanobacteria (blugreen algae) are photosynthetic bacteria that are distributed globally in fratgw
saltwater, and terrestrial environmentSeveral genera alyanobacteriayrow in the Eel River:

Anabaena, Phormidium, Oscillatoria, Cylindrospermum, Nostoc, Nodularia, with occurrences of other
genera still being documented. These genera are natufallnd at low abundance in biofilms on rocks
and macroalgae. However, under certain environmental conditions, the cyanobacteria will bloom,
forming benthic mats growing on cobbles or epiphytically on green filamentous algae. Unlike the
Klamath River, therare no planktonic blooms of cyanobacteria in the Eel River.

Exposure to cyanobacteria and their toxins can pose risks to humans, pets, livestock, and wildlife. There
are many different cyanotoxins produced by cyanobacteria (microcystins, anatorodilarin,
cylindrospermopsin, etc.). In California, two frequently monitored cyanotoxins are the liver toxin,
microcystin, and the neurotoxin, anatoxin Exposure may occur by ingestion, dermal contact, or
inhalation. Risks to people may occur when redrgatn water where a cyanobacteria bloom is present,

or from consuming drinking water that uses a surface water source with elevated cyanotoxin
concentrations. Depending on the toxin, exposure to cyanobactaiacause rashes, skin and eye

irritation, gagrointestinal upset, and other effectsAt high levels, exposure can result in serious illness

or death. Since cyanotoxin molecules remain inside the cyanobacterial cells, ingestion of algal cells is
usually necessary to be exposed to high doses of toxiecules. However when an algal bloom is
senescing, then more toxin molecules are released into the water column as the cells walls break apart.
This may result in increased concentrations of the toxin in the water column. Chronic effects of low dose
expasure to microcystins seem to affect liver function, but are not well understt8EPA 2012)

However, microcystins are identified by the USEPA as potential tumor promoters.

Of the several dog deaths attributed to cyanotoxins in the Eel River, most olbilps showed symptoms

of anatoxira poisoning (Puschner et al. 2008, Backer et al. 2013). Monitoring data from summer 2013
showed higher levels of anatoxanin the water than microcystin (Bour@aregson, unpublished data).
Evidence is mounting that anatioxa is the more prevalent cyanotoxin in the watershed. Many different
species of blugreen algae can produce cyanotoxins. However, not all individual cells in a species will
produce the toxinTherefore field and microscope observations alone can oyidS NY¥ Ay S A F «a
G2EAO Oély2o0l OGSNALFE A& LINBaSyid G F aaxasS 2N A
production be identified and quantified.

Potential environmental drivers of benthic cyanobacteria mats are temperature, nutriemdsflav

regime. In warmer temperatures, cyanobacteria grow faster than other algal taxa, especially diatoms.
Some cyanobacteria species are also able to fix nitrogen from the atmosphere or grow faster at higher
nutrient concentrations. The small cell siffecyanobacteria means they have faster nutrient uptake

rates and may perform better in slow flowing waters when nutrient delivery rates are low. As of 2014,
no experiments have been conducted to identify causal relationships between environmental drivers
and cyanobacteria proliferations in the BVer However, it is likely that flow could have a significant
effect on cyanobacteria growth rates because flow affects several other environmental variables, such
as temperature and nutrient delivery. Becaudk®rv controls the abiotic environment algae experience,
changes in flow may have a large affect on the species composition of algal assemblages.

A draft voluntary statevide guidance documer@yanobacteria in California Recreational Water Bodies:
Providirg Voluntary Guidance about Harmful Algal Blooms, Their Monitoring, and Public Notification
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(CDPH, July 2010 Draft) is available on the CA DPH website at:
http://ww w.cdph.ca.gov/HEALTHINFO/ENVIRONHEALTH/WATER/Pages/Bluegreenalgae.aspx

Surface Water Amigint Monitoring Program (SWAMP)

SWAMP is State Water Resources Control Boardnitoring programasked with assessy water

qualityin/ I £ A T2 NJY A I Q @Gee alsaiCRapt€): $/onidring)STR&program conducts monitoring

directly and thraigh collaborative partnershipand providesnformationto support water resource

management in California. I € AF2 Ny Al {2! at gl a ONBI (i &iRateifdta ¥ dzf FAf
unifying program that would coordinate all water quality monitoring conducted by the State and

Regional Water Boards. In addition, SWAMP promotéiaboration with other entities by proposing

conventions related to monitoring design, measusarhindicators, data management, quality

assurance, and assessment strategies, so that data from many programs can be used in integrated
assessments that answer critical management questions.

SWAMP monitoring evaluates the physical, chemical, and bibldgic A y G SINA (& 2F (GKS {dt
Regardless of scope, all effective monitoring programs are designed to answer specific assessment

guestions asked by resource managers. SWAMP statewideegiwhal monitoring programs are each

designed to address one orore of the following assessment questions for defined water body types

and beneficial uses:

¢ {GrdGdzay 2KIFIG Aa GKS 2SN ff ljdatAade 2F /I fAF2N
1 Trends: What is the pace and direction of change in surface water quality over time?
1 Problemidentification: Which water bodies have water quality problems and which areas are at
risk?
9 Diagnostic: What are the causes of water quality problems and where are the sources of those
stressors?

1 Evaluation: How effective are clean water projects ansgpams?

The SWAMP prograin@tatus and Trends Monitoring Programthe North Coast Regiomasdesigned

to rotate intensive monitoring through watersheds on a fixear cycle, as well as sample permanent
longterm stations on a quarterly basis. Thosealatclude typical water quality constituents such as
dissolved oxygen, minerals, nutrients (nitrogen and phosphorus), and heavy metals, as well as pesticides
in specific instanced.his program operated from 202013, but is currently suspended.

A 2 4 A x

(RWQCH) foryears2006 nnc ¢~ 2F (GKS RFEdGF O2ftftSOGSR o0&
The report demonstrated that, in general, the water quality conditionthe north coast region were
mostly of sufficient quality to meet most of the beneficial uses as outlined iB#sn Plan However,
data collected did not provide sufficient information for current 303(d) listed waterbodies to be delisted,
and instea added five new waterbodies to the 303(d) list for impairments due to excess water column
aluminum concentrations. These waterbodies were the Lower Eel River, Middle Fork Eel River, Middle
Main Eel River, South Fork Eel River, and Gualala River.

INnMarchh nny % b/ w2v/. {2!lat adGFFF A&aadzSR I NBLRNI
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Begnning in2008 through?013, the NCRWQCB determined that the Regional SWAMP Program should

SELI YR (KS Y2YyAU2NA¥BISOFFRAL AYAZAAYRNR ARSI A ARESdZY S
conditions in potentially clean and polluted areas and proddt to evaluate the overall effectiveness

of our regional water quality regulatory programs, while still maintaining the Status and Trend

Monitoring ProgramThe Status and Trends Monitoring Program has visited various sites within the Eel
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River watershedh every year from 2001 through 2011. In addition, the NCRWQCB SWAMP program
conducted a nutrient study in 2010 of the middle South Fork Eel River with sites located from Redway
through Myers Flat. The Statewide SWAMP Program has monitored severakesitegen 2008 and

2011 as part of the statewide Perennial Streams Assessment (PSA) and the Reference Condition
Monitoring Program (RCMP).

Eel River Recovery Project (ERRP)

The El River Recovery Projeista citizerbased watershed monitoring and educatigroupdedicated

to cleanup and improvement of the Eel Riysee alscChapter 8 Monitoring,and Chapter 9

Community Engagement and Informati@maring. Founded in 2011, ERRP has recruited community
members, Tribes and government agencies to collaleoost orrthe-ground monitoring and data
collection, primarily focused on water temperature monitoring, field observation of-gheen algae,

and documenting the early stages of thefaih Chinook salmon run. ERRP has organized and hosted
several communit outreach and education events, including three annual Water Days, to bring
technical and regulatory information to the public.

Subcommittees are currently tackling coordination witgencies and Tribegsommunity eucation

media atreach citizen waér quality monitoring, water@nservation algae appression boating

events, and riverleanup An important factor in their success is their ability to gain access through
private property. Numerousesidentshaveengaged as ERRP volunteers, allowedsstaetheir

properties, and joined us in the field to collect scientific data est@éblishphoto-monitoring sites

Citizen monitoring is being used to supplement data from public agenciesaaradiso be used for trend
monitoring and to help assess effagness of restorationA presentation to the Eel River Forum in
November 2012 described the past and ongoing monitoring efforts by ERRP (Desmond 2012). Several
reports by ERRP (Higgins 2011, 2012, 2013) are available oriite: /Atvww.eelriverrecovery.org

ProposedActions for Eel River Forum

1. Expand water temperature monitoring in priority areas, particularisatersheds and stream

reaches that currently support abundant coho salmon runs. For watalitgumonitoring expansion, the

Eel River Forum needs to work with the Regional Water Board TMDL program and the State Water
.2FNRQa /AGATSY az2yAd2NRAy3 tNRINIY (2 AYLIESYSyid a
needs to link to the SWAMP pragn andthe California Environmental Data Exchange Network (CEDEN
databasé.

2. Support ERRP efforts to expand cittbaised monitoring of water temperature and bhkgeeen algae.

¢tKS 9wwt Qa fFNBSte& @2t dzy i SSNI S vauabMlieatihk dataB& Y 2 y a i NI
can be used to supplement ongoing agency monitoring programs, particularly reaching locations

inaccessible to agency personnel. ERRP should pursue efforts to collect temperature data at sites

monitored previously (e.g., late 91 Q& & dzNI@Seéa o6& | dzvoz2f R / 2dzyie wSa
Fft26Ay3a I O2YLI NRaz2y 2F OdNNByld O2yRAGAR2YyA (G2 GK

3. Investigatetemperaturerestorationopportunities. Use TMDL shade model results to investigate
riparianrestoration opportunities. Shade modeling work that was completed for Eel River TMDLs
estimated both current and potential shade conditions, based on vegetation information. Significant
differences between current and potential shade conditions may repregotential opportunities for
canopy restoration to support cold water.
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4. Support expansion and continuation of SWAMP monitoring to track nutrients, cyanobacteria, and
algae in selected Eel River locations.

5. As a means to increase instream flowsimy the summer lowllow season and thus reduce summer
water temperatures, prioritize winter offhannel water storage within Regional Board temperature
TMDL programs (e.dJSEPAR&19h funding).

6. Provide input to the Regional Water Board on the contefithe temperature trend monitoring plan
and temperature implementation work plan.

7. Support ERRP as they seek to exgaritiidwater qualitymonitoring progranthrough grant
funding support.

8. Request that Van Duzen be officially recognizeimpaired for temperature to match
USEPA{ 2 w/ . Q& LidikeBtdidkiah Avithlthé dttnsisubbasins.

9. Establish aiered gyanobacteria monitoring progranwWith minimal training, identifying macroscopic
mats of cyanobacteria is possible. Usirtgeeed approach, staff from agencies or citizen volunteers
could document the presence/absence of cyanobacteria mats at specific monitoring sites throughout
the watershed. Only if cyanobacteria were identified as present, then samples could be collegted an
sent off to labs for more thorough species and toxin analyses.

10.Provide @lucational materls for the public and agencigsurrently there is a limited amount of
information about the characteristics of cyanobacteria in the Eel River. Between UgleBexikd the Eel
River Recovery Project, the amount of observational information that could be compiled into a website
or document is increasing. This could then be made available to the public, agencies, and NGOs to
inform them about how to identify andvaid cyanobacteria in the Eel River.

11. Integratealgal and cyanobacterial sampling into othese@arch and monitoring project&nowledge

of the spatial distribution of cyanobacteria in the Réberis still limited. Incorporating cyanobacterial
data mllection into other fish and water quality research programs would provide valuable information.
Examples includecollecting benthic algal samples, recording observational data of algae and
cyanobacteria, or collecting water samples for cyanotoxin arsalysi

12.Initiate experiments to understand cyanob&eial ecology in the Eel River. Implememanipulative
experiments in the field and lab to identify the effect of different environmental variables on the
physiology and ecology of cyanobacteria.

13. Asess feasibility and develop plan to supply appropriate amounts of mderiged nutrients
(through carcass analogs) to streams in order to increase growth and survival of juvenile salmonids.
Effectiveness monitoring could includetrient concentrationsn water (total and dissolved nitrogen
and phosphorus); periphyton and invertebrate productivity; salmonid growth, biomass and smolt
production; and the stable isotopes of carbon and nitrogen, which provide a tracer for salenwed
nutrients.
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4: SEDINENT IMPAIRMENT AND TMDL IMPLEMENTATION

Summary of the Issue

The discharge of excessive sediment into watercourses from hillslopes and unimproved road networks
has caused severe impairment to many watercourses and watersheds in the Eel River. According to
IA&af SQa -jodeir YRy 0TG4l S Y S vy ihE highdstSecdded averaje@Gspended &4 @
sediment yield per drainage area of any river of its size or larger unaffected by volcanic eruptions or
active glaciers in the contelimous United States (1,72¢ktn2/yr from 9,390 krfi Brown and Ritter,

1971)¢ Lisle attributeshigh rates of erosion and sediment transptirta unique combination otighly

active tectonics, the highly erosive Franciscan bedrock underlying most of the lighiseasonal
rainfalland intense storm eventand widesprea@nthropogenic disturbance of the ground surface

the last centuryand a halfNaturally high sedimentation rates have been wiltumented in the Eel

River, and increased delivery and storage of sediment in stegahriver channels has been accelerated
during the past 150 years by numerous anthropogenic causes: forest management and timber
harvesting activities, road construction, agriculture, urban stormwater runoff, and more recently by
marijuana production. Thee human activities have had major impacts on forest and aquatic ecosystems
and have impacted habitat essential to salmonid spawning, early development, fry and juvenile rearing
life stages.

Many decades of studies, published literature and reports ltleraonstrated that the discharge of
excessive sediment to streams and rivers damages pool habitat, degrades spawning gravel, reduces
permeability and water exchange in redd egg pockets, impairs benthic invertebrate riffle habitat and
productivity and thuseduces salmonid food resources, reduces hyphorheic flows, increases suspended
sediment and turbidity, and increases water temperatures. Instream habitat degradation also extends
beyond salmonids to numerous other fish, amphibian, bird, wildlife, and ieleate species. Many

other negative effects not listed here may also be attributed to increased sedimentation of streams and
rivers.

Roads associated with rural homesteads, ranching, and more recently marijuana cultivation, are major
contributors to sedirent loads in the Eel River watershé lands in the E&iverbasin were

subdivided from timber and ranch lands into smaller parcels now used for homes, the amount and use
of roads in the watershed increased. Residents developing tsite® often used ta old logging and
ranching roads for access to their properBometimes residents used old skid roads as driveways and
old landings for homsites. Impacts to fish from these roads come in two forms: chronic surface erosion
of fine-grained material duringvinter rainstorms that reduce the survival of fish eggrsd catastrophic
failure of road prisms during heavy storms that cause the potential loss of habitat for summer rearing.
Many of these roads were built for temporary logging usage and were notragbsigr longterm use.

Many other roads have been recently cangtted to afford access to honsites or other sections of a
parcel, often without knowledge of proper desigditen the design of road drainage into ditches and
culverts is poor and createtionic problems that require frequent maintenanaad further erosion of
hillslopes Landownersharing a common roacégularlyform agreements for road maintenance.

However, road maintenance is quite expensive, requires the use of heavy equipment emdheft
importing of durable rock, and thus is difficult for some residents to afford. In some counties,
regulations are in place for road gradjtgit these regulations are not enforced and few people are
aware of them. In addition, pollutants such as das® oil, and radiator fluid leak onto road surfaces

and then can be washed into streams during rains.
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Fortunately, sediment sources and hillslope erosion and delivery processes are comparatively easy to
identify and quantify, and restoration treatmendse straightforward and have become increasingly
effective as restoration practices have evolved. Additionally, state and federal resource agencies
(including Clrire, CDFW, NMFS, USFS,NMGRWQQOBave focused extensively on this issue and have
made moreresources available. Two primary regulatory venues have been used to address sediment
problems in north coast watershedghe forest practice rules promulgated by the State Board of
Forestry, and the Clean Water Act 303d listing and TMDL process ovesstenRegional Water Board.

A brief summary of the current status of these regulatory programs is provided here. The CDFW
Fisheries Restoration Grants Program (FRGP) has also focused considerable resources on sediment
remediation on both private and publlands in the Eel River. These efforts to reduce impacts of excess
sediment are detailed below.

California Board of Forestf@ Forest Practice Rules

Management of timber harvesting has long been a source of controversy in the north coast region. In
1970 / I £ A F2 NY A | -Nejidy BofeR Prackic Acv{BFRASNEgulate logging on private and
corporate land in California. The FPA created timeeSnber Board of Forestry (BOF) appointed by the
Governor and established the Forest Practice Rules JE® Rovide standards for forestry

management and environmental protection. (California Board of Forestry website:
http://www.bof.fire.ca.gov/). The California Department of Forestry and Fire Protection (Catire)
designated as the lead agency responsible for overseeing the FPRs.

The FPRs were frequently debated as to their adequacy in protecting watersheds and anadromous

salmonid populations, but with the proposed and eventual listings of anadromous salmtrédsPRs

came under increased scrutiny in the late 1990s. In 1996, the NMFS proposed to list the Northern

California steelhead ESU as threatened under the ESA, but deferred the final listing determination

pending the outcome of conservation measures egd by California. Those conservation measures

were specified in a joint NMFSA 1998 Memorandum of Agreement (MOA), and related primarily to
GaSOSNIf LINRPOGAAAZ2YA OFffAy3d F2N GKS NBOGASS YR NB
revisg 2F GKSANI AYLX SYSyYy(GlFdA2y FTyR SyF2NOSYSyid o6& Wt
65FR36074)he state andederal MOA speifically addressed steelhead in the Northern California and

Klamath Mountains Province ESUs within Califorkéapart of the 200010A, the State agreed to

organize an independent Scientific Review Panel (SRP) to undertake a comprehensive review of the
California FPRs, particularly with regard to their adequacy for protection of salmonid species.

The Scientific Review Panel wasied, conducted its review of the FPRs, and releasedldfsort of the

Scientific Review Panel on California Forest Practice Rules and Salmonid(Hgbitatt al. 1999 he

SRReport focused orwatercourse protection mesures, road construction and nma¢nance, and

winter operations limitations. fie SRP reviewed Tirar Harvesting Plan (THP) impientation issues,

especially RPF involvement throughout the THP process as well as THP review and approval procedures,

and developed recommendations for improygithis processt KS { wt Qa4 LINAYI NE O2y Of dz
Ctwa RAR y20 SyadaNB LINRISOGA2Y 2F IylIRNRY2dza al fyY
FyFrfeaAra | LIINRFOK OFLIoftS 2F aaSaaay3a OdtadzZ | GAGS
1999). Based in part on the scientific revieanpl report and findings ih999, the California Resources

Agency and CalEPA jointly presented BOF with a proposed rule change package designed to address
aK2NI O2YAy3a Ay (i KSBOF Gircula®diie pBaoded rild pAckag€iorwublid ¢ K S
review, held several meetings and two public hearings, but failed to take action to adopt any of the

proposed FPR changes.
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LY wnnnI GKS . hC Lilzi Ay L} I OS Ay l(@/NAues).theRNEI §Sy SR
Rulesestablisled requirements for Timber Harvest Plan disclosures and operational practices permitted

under the FPRs for commercial timber harvesting on private lands where state or federally liste

anadromous salmonid specie®fo salmon, Chinook salmon and Steelheaaye present or coultbe

restored.In 2006, the BOF appointed a Technical Advisory Committee (TAC), to review the T lrules.

¢!/ Q&8 LINRAYL NE OFralitdiduge resiéwsensiiré thelitddtlirg/ravievd veeadequately

completed, and advise the Board on its findings.

At the conclusion of this review process in 2010 the BOF approved the Anadromous Salmonid Protection
rules (ASP rules), which became effective January 1, 2010. The ASP rules are intendedtto prot

maintain, and improve riparian habitat for state and federally listed salmofids.S . 2 NRQ& LINRA Y|
objectives in adopting the ASP rules were: t¢lprotect and restore habitat conditions for coho salmon

and other anadromous salmonids in Califorriieer systems(2)to increase fish population abundance

(3) toimprove the conservation status of threatened salmonid speciasd (4) taneet Public Resources
Codeg§4553 for review and periodic revisions to FPRs. The main goals of the Board foe tfevisibns
included having an update based on science; providing a high level of protection for listed species;
having rules that contribute to anadromous salmonid habitat restoration; having consistency with

partner agency mandates; and promoting landaequity, flexility and relief opportunitiesBOF

CalFire 2008

While the ASP rules provide improvements to the FPRs for the protection of listed salmonids, several
shortcomings have been identified, including inadequate riparian canopy retentiodastds in norfish
0SFNAY3I adNBFYa 2dziaiARS (GKS Ctw RSFAYSR al2ySa 27
of Water, allowances for increased harvest activities closer to watercourses, and the lack of watershed

wide analysis of cumulativdfects including watershedcale rate of harvest evaluations to protect

waterbodies from impairment.

Regional Water Board TMDL Implementation

A Total Maximum Daily Lodd a calculation of the maximum amount of a pollutant that a body of water
can receie and still safely meet water quality standaréegional Water BoardNCRWQOBstaff
SYaAySSNA LINBaAaSYiSR |y 20SNWBASS 2F (GKS wS3IA2YyL
activities in the Eel River (McFadin and Geppert, February 2013)oldwirfig is a summary of

information presented to the Eel River Forum.

¢KS wS3IA2YyIFf . 2FNR RSTAYySa I & &BMmdt Beeiisedimédtdr A NER 4|
related water quality objectives or does not support beneficial uses because of toosadihente

Thesewater bodies are listed on thiederalClean Water Act Section 303(d) List of Impaired Water

Bodies All seven Eel River siilasins ardisted on the CWA 303(d) list as impaired due to excessive

sediment. TMDL allocationwere establishedy theUSEPAor each sukbasin over an eight year period

from 1999 to 2007, including the Van Duzen River (1999), SoutlEEbRive(1999), North Forkel
River(2002),Middle Forkeel Rive(2003), Upper Mainsteriel Rivef2004), Middle MainstenkelRiver

(2005), and the Lower MainsteEel Rive(2007).

Eel RivemMMDL sedimiet analyses were developed usingriaal photo analysis (large landslides)
modeling (road surface erosigrgnd @osion surveys in random plotSediment analyses identified
roads (surface erosion, crossings, slides, gulédes)imber harvest (slides, skid trails$ primary
anthropogenic sediment sourcesapacts of cattle grazing on sediment production were found to be
minimal (<1%).
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TheState Water Board angegionalWater Board have developed and adopted several Policies for
sediment(and emperaturg as part of itdNater Quality Control Plan for the North Coast (Basin Plan)
TMDL Policiemclude:

Nonpoint Source Policy (2004jheNonpoint SourcéNPSPolicywas alopted by the State Water

A~ X 4 A -

directed the Regional Boardis regulate nonpoint sourcethrough waste discharge requirements
(WDRs), conditional waivers of WDRs, pritlaibs, or certified thirdparty programs.

Sediment TMDL Implementation Poli@004) TheSediment Implementation Policy directs staff to
set watershed priorities for addressing sediment waste discharges at a watespleedic level, and
describes hovand when prioritized actions will be taken throughout the North Coast Region. In
addition, the Sediment Policy directs staff to:

1 Rely on regulatory authorities includistandard setting, permitting, and enforcement

1 Rely on norregulatory actions: grantshird party programs, MOUSs, outreach and education
1 Develop a workplan, guidance documents, monitoring strategy, and prioritize watersheds

¢tKS wS3IA2Yy It 2 SediBeNIWorR Pladdd@iBescurrant activities and planned tasks to
control exceshiumantcaused sediment. Task completion is depemntd®n resource availability
(NCRWQC#aff). The Sediment Work Plan contains:

Regional Tasks

Watershed Tasks

Priority Rankings for each Regional Task

Priority Rankings for each Watershed

Schedule / 1&/ear Tme Frame

Resource Needs: 19 additional staff needed.

Sediment monitoring plans have not been developed for the Eel River.

= =4 =4 =4 -4 -9

There are currentl21 Regional Water Boarstaff currently working on sediment issuésl River sub
basins were nolisted as higtpriority, rankingfrom 8 to 17 out of 17However, the lower mainstem Eel
Riverhasbeen on theUSEPANCRWQCPriority list for implementation funds, and theo8th Fork Eel
Riverwas added to the list in 2013. Implementation of the sediment TMDL hasfa@gty extensive in
the Eel River, and in the North Coast Region in geriehal Regional Water Board has used several
implementing mechanisms, including:

| Timber harvest regulatory progrdrfor THP and Noindustrial Timber Management Plaimsthe Eel

Rver watershed focuses on:

o The prevention and minimization of sediment from new potential sources associated with
conducting timber harvesting activities through a variety of design measures including silvicultural
and yarding methods as well as the timiand location of operations,

o0 The identification, prioritization, and treatment of existing and threatened discharges from
existing sources defined as Controllable Sediment Discharge Sources sites in the implementation
of Erosion Control Plans

! http://www.swrcb.ca.gov/northcoast/water_issues/programs/timber_operations/
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o Developmenof fuel management plans, and

o Implementation of monitoring and reporting programs that require harvest plan monitoring prior
to and during the winter to assess erosion control measures were installed per plan specification
and assess effectiveness.

f US. Forest ServicBrograni focuses on the preventing and minimizing of waste discharges through
the implementation of a variety of federal policies and guidelines directing project planning and
erosion control measures and relies heavily on existing pragrwithin the Forest Service utilizing
Best Management Practices (BMPs). The Forest Service program implements, in part, the assessment
and prioritization of restoration priorities and monitoring programs to meet the watershed
protection goals of the Noinwest Forest Plan. The Categorical Waiver covers a variety of activities
including:

o Timber harvesting related activities,

o0 Maintenance, construction, upgrades, stoproofing, and decommissioning of roads,

o Grazing,

o Fuel management and vegetation manigiibn,

o Restoration activities such as road decommissioning, instream habitat improvements, and forest
rehabilitation,

o Fire suppression, and

0 Recreation activities including use of trails for@fad vehicles.

Note: Mining activities are not covered undée Categorical Waiver.

9 California Department of Transportation (Caltrai®)e Caltrans permfor storm water discharges
National Pollution Discharge Elimination System (NPDES) permit, lyd29120011-DWQ covers
storm water discharges from all Caltrs ownedViunicipal Separate Storm Sewer Systems (MS4s),
vehicle maintenance, equipment cleaning operations facilities and any other facility with activities
that have the potential of generating significant quantities of pollutants, and certaiprstanm water
discharges.

1 Five Counties Road Management and Activitie®May 2013, the North Coast Regional Water Quality
Control Board adopted Order No. R0130004, Waiver of Waste discharge Requirements and
General Water Quality Certification for County Rddahagement

i California State ParkS.he State Parks have been engaged in a variety of sediment reduction
activities over the course of the past decade and a half. Projects have included inventorying
sediment sources, road rehabilitation and decomnaisgg, instream habitat projects. Plans to do
floodplain reconnection and restoration are also of interest and priority to the Park. Currently, most
of the State Park projects are covered by the National Pollution and Prevention DisSlyatgm
(NPDESJtorm Water Permitting PrograrBtateParks has inventoried abandoned and service roads
in most of the major watersheds that it owns and manages in the South FoRieg|Humboldt
Redwoods State Park, including Bull Creek, Canoe Creek, Mail ridgadaithardson Grove State
Park (Durphy Creek); Standish Hickey State Recreation Area (Mill Creek); Sinkyone Wilderness State
Park(Indian Creek, which drains a minor portion of SWSP to the Eel Rive). Ibasial treatment
mileage since about 1997 thaffects the EeRiveris as followsHumboldt Redwoods State Paito
miles, nearly all in Bull Creek, this is abou#386 of the needed road treatment for Bull Creek;
Standish Hickey State Recreation Aféaniles;Sinkyone Wilderness State Padrtion within the Eel
River basin5 miles; Benbow Lake State Recreation A€eh mile. This work was part of California

% http://www.waterboards.ca.gov/northcoast/water_issues/programs/timber_operations/timber_waiver/#rl
20100029
3 http://www.waterboards.ca.gov/northcoast/wate issues/programs/non_point_source/5C/
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{GFrGS tIFEN1aAaQ O2YYAUYSyld (2 NBad2NrdA2y FyR SyKIly
prior to the TMDL process, and is listed heseaacomplementary effort.

The Regional Water Board has also identified several implementation gaps, which include:

9 Activities on Federal lands under the Bureau of Land Management.

9 Private rural roads not associated with waivers or WDRs (e.g. ruidéngisl, ranch, and timberland
roads not associated with a timber harvest plan or fadustrial timber management plan)
Regional Water Board staff are currently developing an implementation approach to address such
roads. Using a partnership and outodestrategy and not necessarily a permitting strategy,Riueal
Roads$ducationand QutreachProgram (Rural Roads Program) will be a critical step in begitming
address this significant source WP Soollution in the North Coast Region

1 Compliance Regional Water Board staff have expressed there are insufficient staff resources to
adequately ensure compliance with existing programs with water quality standards and address
implementation gaps.

Current Status of Sediment Reduction Efforts

The sedimentssue in the Eel River is challenging because of the size of the watershed and immense

scale of the degradation, the relatively high cost to treat erosion and excessive stored sediment

problems, and the large time commitment required to accomplish meanirggfd measurable recovery.

The two regulatory programs/processes described above are addressing the primary causes of excessive
sedimentation in the Eel River as thoroughly as possible with available resources. However, continued
implementation of sedimenteduction projects begs the question: How much real progress has been

made in reversing sediment impairment? To what extent have sediment reduction efforts implemented

under the revised FPRs and tNERWQQBa& ¢ a 5[ LINBINI Ya VYS{ edidf NASGaz 32
resource managers? In the Eel River, these key questions have yet to be answered.

A good example of a north coast watershed in which answers to these questions are being pursued is

Redwood Creek, the

watershed encompassing

Redwood State and Natiah

Parks. Redwood Creek is a

280 mf watershed, less than

8% of the Eel River basin

area. The Redwood Creek

Watershed Group and

Redwood State and National

Park scientists have made a

notable effort to

demonstrate the financial

investment and restoration

effort required to make

significant progress in

Figure7. Overall progress in sediment reduction efforts in Redwood Creek sedimentreduction (Figure

CA (Bundros and Short, 2011.) 7). According to Bundros and
{K2NI oOoHnammMO a/ 22 LJS
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efforts to control and prevent erosion from logging roads in the upper Redwood Creek watershed (areas

upstream ofthe park) stirSR Ay SI Ny Said Ay wmoppcdeé ¢KS yltfeasSa |

work completed through 2009, thus spanning 14 years of implementation effort. In summary:

T a! 62dzi MmHn YAfSa w2F NRBIR&a6 KI@FS 0SSy rmaJANI RSR |

T aXNRFR GNBFGYSyda KIFI®S NBRAzZOSR GKS LRGSyGAlf asSR
watershed by about 531,000 cubic yards. This is about 30 percent of the potential sediment yield
estimated at assessed sites or about 19 percent of the estichimtal for the upper watershed.

Ta/2YLX SGSR ¢2N)] KIa NBRIZOSR LRGSYyuAlrt aSRAYSyd f
required 60 percent load reduction. However, 71 percent of the total reduction occurred in the lower
watershed, on park lands, comygal to a 29 percent reduction in the upper watershed, mostly
private lands. While both represent significant reductions, more work is needed in the upper
watershed to more fully distribute load reduction throughout the watershed.

Tac2d0lf TFdzgoRetagivd@ F2NJ £t O
erosion control projects in the Yager Environmental Stewards

upper watershed t_h!‘oth 2009 Sediment Prevention Sites and  wwscs - copi 2009 (30)
was about $5.8 million.

M NRCS - EQIP (45)

. Funding Sources

Landowners have contributed g ™ NRCS - CCPI 2010 (36)
about 33% of the funds. To date, 1060 sites have been completed o

1 aC2NJ ¢l 6SNBEKSR with public and private funds. MNACS=CCR 2031 1)
g2N] Aa ySOSaal ™ NRCS - CCPI 2012 (18)

(Bundros and Short, 2011.)

as 30
The Yager/ Vabuzen Environmental / 3
Stewards (YES) have enacted a

705

OFW - FRGP Phase | (232)

®DFW - FRGP Phase || {187)

successful approach to community
and watersheédscale responsto
sediment impairment, thél\CRWQCB
TMDL listing, and the potential for

increased regulatory burden. YES is e
collaborative group of ranching RGO PR TRk
landowners who occupy the middle
4
5 /"
35
48

M OFW - FRGP Phase Il (63)

' W DFW - FRGP Phase IV (64)

portion of the Yager Creek w Water Board - 319¢h) (RCD) {8)
watershed, and who have taken a
proactive approach to salmonid

.
44 448 ™ Water Board - 319(h) (YES) (44)

conservation by (lincreasing their - RWMP (44)
technical understanding of the cause
and solutions to excess . o M Private - NTMP (43)
) ) ) NRCS = Natural Resources Conservation Service;
sedimentation, (2) forming EQUP = Environmental Quality Incentive Program
. . CCP| = Cooparative Corsarvation Parmership Initiative ™ Private - THP (35)
partnerships with state and local DFW = Calornia Dapartmantof fh ard WAt
agencies to successfully address FRGP = Fisheries Restoration Grant Program; . v
g y IRWMP = Integrated Regional Water Management Plan; 8 Privats - Maintesrance (3)
regulatory challenges, an@) NTMP = Non-industrial Timber Management Pian
developing and implementing DI  Sites Remaining {yieiding more than
. . . 10 cubic yards of sediment) (705)
sediment reduction projects and Yager Erwircamental Stewards, 2013

: a_t Qa 4z impﬁﬁts.yoh YA e Figure8. Overall progress in sediment reduction effoin Yager
sediment and water quality (Figure  creek, CAYager Environmental Stewards 2012)
8). In 2003, YES and Pacific

Watershed Asociates conducted Watershed Assessment and have implemented six road sediment
reduction grant projects through 2011. In addition, the YES community group has also:
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Developed grazing systems to protect soil conditions,

Placed fencing to protect watercages from cattle grazing,

Developed livestock watering systems to protect riparian areas,

Located minerals and supplemental feeds away from riparian areas and watercourses,
Upgraded ranching roads to mitigate sediment delivery and improve drainage,
Developel YES Ranch Road Maintenance protocols that include annual inspection and
maintenance, and

1 Implemented photo and topographic monitoring on upgraded road systems.

= =4 =4 =4 -4 =9

Integral to this work is the technical expertise that has been developed in the past sgeeaalesn

sediment source assessment, watershed restoration, and erosion control for protection of upland
salmonid habitat. Information presented to the Eel River Forum at the February 2012 meeting by Pacific
Watershed Associates (PWA) engineering gesidgm Leroy demonstrated the technical capabilities

of local restoration practitioners to implement practical, sciet@sed solutions. In addition to the
YagerCreek Van DuzermRiverwatershed, PWA is planning and implementing innovative sediment

reduction efforts in several sutvatersheds of the &@ith Fork EelRiver including Hollow Tree, Standley,
Indian, Piercy, Bear Pen, Wildcat, Dutch Charlie, and Redwood creeks. Those projects range from simple
site investigations and erosion control projects togscale watershed assessments and sediment

source investigations, and highly complex restoration and sediment control efforts.

Numerous other groups (including several Eel River Forum members) have been implementing sediment
projects for many years, atuding the Eel River Watershed Information Group, Resource Conservation
Districts, Humboldt Redwood Company, Mendocino Redwood Company, GDRC, andrbikers.

experience illustrates that land and watershed managers have the necessary technical knowlgdge a
skill, but still need more financial and technical resources than are presently available to make a
significant difference in sediment reduction efforts. Given this present situation, strategic planning and
implementation based on clear prioritizatios greatly needed.

Proposed Actions for Eel River Forum

1. Obtain adequate resources for the Regional Water Board to expand their planning and
implementation efforts for sediment TMDL implementation in the Eel River. The Regional Board states
they coulduse 19 additional permanent staff dedicated to implementing sediment reduction efforts.
Activities pursued by this staff may include:
1 Development of monitoring plans and programs for collecting and interpreting sediment water
quality data;
! Developmento8dzA Rl yOS R2O0dzySyida |yR .atQa FT2NJ LINARJI G
1 Development of TMDL action plans, including sediment and turbidity monitoring, identification
and supporiof sediment source control projectdparian fencing and revegetatioreeds

2. Develop a Road Assessment Database (RAD) (similar to the Passage Assessment Database) and
treatment priorities for each sediment impaired Eel River-sabin. Compile and analyze available data

on sediment assessment and reduction efforts comgdeto-date, including sedimergource

inventories, road decommissioning and sediment reduction work completed. Prioritize the next phase of
implementation effort on a suwatershed scale (e.g., HUO units),using a GIS spatial analysis based
ondensity@ SNRaA2y aAiadsSa yR LRGSYGAlIf OdzydzZ I §AGS aSR
Prioritize subwatersheds using risk analyses, based on erosion threat and risk to salmonid resources.
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Other prioritization criteria:

9 Large contiguous watershedsamaged by a single entity;

9 Historic and current abundance of anadromous salmonids and restoration potential,

1 Excessive sediment identified as a limiting factor for fisheries recovery and/or an impediment to
water quality;

1 Residential population and road dsities¢ densely populated rural communities whose year
round road use could result in increased fine sediment loads and chronic impacts are candidates
for significant watershed improvement with surface drainage and surfacing improvements;

1 Natural sources

Concentrate sediment reduction efforts in high priority locations to complete all needed sediment
reduction work within each sutvatershed in a shorter time period. Allocate annual funding to this
effort.

3. Develop a riskased prioritization of areafor sediment control projects. The ribksed prioritization
would take into account where aquatic resources are and their condition (i.e., refugial population, stable
population, at risk of extirpation, etc.), as well as the level of threats in upstezaas, such as high/low
natural loads, high/low anthropogenic loads, past efforts to address sediment loads, etc. Thasesk
prioritization can be used to objectively identify the watershed areas where sediment control projects
are most likely to ackie objectives.

4. Developa guidance document on sediment waste discharge control for use by the public, landowners,
organizations, the Regional Water Board and staff, and other agencies involved with sediment control.
The following can be used as a netid1) projects in the Eel River by PWA, ERWIG, and YES, and (2)
projects outside of the E&iverwhich are relevant due to their regional context, including those in
Redwood National and State Parks and California State Parks, and information devsiaped

Redwood Community Action Agency (RCAA) for the Mad River TMiBlguidance documestould

include examples of sediment waste discharge sites, sediment control practices, and road management
practices; suggested content of a comprehensive invgntdrsediment waste discharge sites and a
comprehensive erosion or sediment control plan; sediment assessment methods; suggested
prioritization criteria;and monitoring guidanceNCRWQCBediment policy 2004). Another related
consideration is a mandate tha basirwide erosion control plan be in place for sediment impaired-sub
basins.

5. Develop an effective outreach approach to engage private landowners ifreétzdd sediment
NEYSRAIFIGAZY SFTF2NIad ¢KS al Gdid2f SSwEa (12N HiNI2Y 1/ 2Rizy
aSYyR20Ay 2 [/ 2 d#f(idéd prdgrain@aéuld previde useful models or templates for

conducting outreach and planning with private landowners to conduct sediment source inventories and
LINAZ2NRAGAT S aAGS GNBIF INBSy| @ NP WD 2y2 B 2vNF| AR 3R (/KE S INN
treat sediment sources, integrate design criteria where applicable, design and implement road upgrades

and stormproofing, conduct turbidity monitoring in the posgtroject phase, and supports sediment

modeling. In addition, Pacific Watershed Associates, through grant funding from the State Water

Resource Control Board, has recently updated the Handbook for Forest, Ranch, and Rural Roads A Guide

for Planning, Designing, Constructing, Upgrading, MaintainingCéosing Wildland Roatig819(h)

funding could be a possible fit with this landowner engagement effort.

‘A copy of the this handbook can be located#p://mcrcd.org/publications/
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6. Develop a regional sediment monitoring program that fits with available resource levels, and begin
implementing a baseline data collection progrémestablish a mechanism for measuring progress in
sediment reduction efforts. Monitoring must link sediment reduction to a biological response,
demonstrating improved conditions for beneficial uses. This program should include (1) a database of
past andongoing suspended sediment and turbidity monitoring data from the Eel River, (2) a TSS and
turbidity monitoring program at a feasible scale that matches monitoring funding limitations, and (3) a
program to survey crossections at bridge crossings and atlsaiitable locations to track change
(recovery) of coarse sediment. This type of water quality and sediment monitoring is relatively
expensive but does not necessitate that data be collected everywhere. Several index sites selected to
represent a range ofatershed conditions will be useful now and in the future as restoration measures
improve sediment conditions.

7. Accelerate sediment remediation and stream chamakhbilitation efforts in the South Fork Eel

w A @ BulDréek watershed. Bull Creek has experienced industrial timber harvest since the mid
1960s and is a prime example of a recovering watersHdus entire42 square mile watershed is

publicly owned, has very little human population or development, g has great potential to

provide high quality instream salmonid habitat. The State Park is preparing for implementation ef large
scale floodplain restoration work in several segments of the mainstem Bull Creek. This work should be
prioritized for full implementatiorg the investment wil be longlasting and valuable. The &4

streamflow records at the Bull Creek ga@sSGS #1147660@nd the database developed by State

Parks personnel also provide a valuable opportunity for establishing a-4sazdel monitoring program

in Bull Creek. & C 2 Qo&o Recoveilan (2004¢ section 8.1.11.5) tasks BRE01 and 02 respectively
support completion of storm proofing, and habitat enhancement and tree planting in the Bull Creek
watershed. In collaboration with CDFW, State Parks developed angéagdilowing upland sub
watershed sediment treatment priorities based on an assessment of the entire Bull Creek watershed.
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5: HABITATRESORATION AND ENHANCEMENT

Summary of the Issue

Restoration of degradestreamhabitatsis a critical componerdf any recovery strategy for the Eel

Rivef datural resourcesStream labitat restorationhas become one of theestdeveloped aspects of
salmonid recovery efforts in the Eel Rivand is essential toebuildingsalmon and steelhead
populationsthroughout theregion Many Eel River watersheds have been dramatically degraded from a
century or more of poor land use practicgee Chapter :lntroduction. Although onditions insome
watershedge.g.,Bull Creek, Yager Creekproul Creek, Hollow Tree Crek&yeimproved in response

to several decades of regulatory program development, elements of habitat queditginin decline in
manyEel Rivewatersheds.

TheNorth Coast region and the Eel Rer
restoration practitionershave, in many 3 California Department of Fish and Game
respects,pioneered an industy Fisheries Restoration Grant Program (FRGP)
dedicaed to watershed and habitat Completed and Ongoing Project 1981-2011
restoration. Snall-scde experimental
projects began veral decaces ago that
entailedanchoringwood in steams,
replantingconifer forests, and

controlling sdiment runoff. This industry
now provides highlylslled jobs
important to the regional economy.
Through these effortgestoration
practitioners have advanced to a high
level of scientificandtechnicalcapability,
guided regulaory reform, and developed
computer software and database
padkages. These comonpracticesare
detailed in theCalifornia Stream
Restoration Manual (CDFG 2010), which
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providesthe basisfor statewide 4

programmatic environmental jL

compliane. Publishingestablished

guidelines has helpeithe formation of e = im

reliable funding pogramsto annually —

support habitat restoration efforts s coperive ronc g o s Do

(Flgure9) Marine Fisheries Commisscn. Z £ .

TheCDFWFisheres Restoration Grants @ o @ ﬁ" @ L

Program is a multi-agencyinvesmentin _ _ . .
habitat restoration acivities Figure9. Habitat restoration projects completed throughout

California with funding from the Fisheries Restoration Grant

Traditionally, stream &bitat restoration
Program

hasencompased four primaryareasof
practice: 1) sediment reduction, 2)
riparianrestoration, 3) fishmigration barrier remediation, and 4) insteamwood placement to improve
habitatcomplexiy. TheFRGP prografmeganin 1981 and hagrimarily tackled these four areasof
restoration practie since itsinception. Theprod NI Y Q& ¥ diythe nigd-B903aNiBsdit of an
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infusion of funding associated with thESAlistingof sdmonids (3271 andthe Pacific Coast Salmon
Recovery FundMore recently, FRGRexpendiuresin the pastl4 yearshave totaled approximately
$280 million (CDFW 2013Db).

However, in spte of refined techniques andillions spent on habitat restoration, few targeted

sdmonid populations stow signsof recovery. Little restoration effectiveness monitoringata has been
collected thatlinks habitatimprovementsto increased sdmonid abundance. R¥oration strategies
havefocusedon a Elatively limited se of habitatconditionsand Ife hisbry requirementsto the

exclusbn of other critical needs (e.g., streamflow protection). In addtion, habitat restoration programs,
by virtue of being competitive grantprograms, offer a pieemeal appoach that spreadslimited

resources acrossentire regions.In contrast,The State of Oregon has developed a restoration program
that focuses more healyi on individual, high priority watershed# the next phaseof habtat

regoration efforts in the EelRiver,regoration practitionersneed to bring their individual andcollective
knowledge and experse together to help plan and puritize restoration actions.

Current Status oHabitat RestorationPlanning

Some salmonid watershed attribute indicators of concern have been identified by NMFS recovery
documents which apply to steelhead, Chinook salmon, and coho salmon (NMFS 2014, 2015a, 2015b).
The genedlized habitat issues facing the Eel River include the following:

Estuary: Quality and Extent

Habitat Complexity: Large Wood & Shelter

Habitat Complexity: Percent Primary/Staging Pools & Pool/Riffle/Flatwater Ratios
Hydrology: Baseflow & Passage Flows

Pasage/Migration: Mouth or Confluence & Physical Barriers

Riparian Vegetation: Composition, Cover & Tree Diameter

Sediment: Gravel Quality & Distribution of Spawning Gravels

Water Quality: Temperature

= =4 =4 =4 -4 -8 -8 9

Other watershed attributes, such as turbidity, floodplaomnectivity, dams, diversions, and diking only
affect some watersheds, or only one salmonid species (but not all). The size of the Eel River watershed
(and its problems), and the differing needs for each salmonid life stage make it difficult to mioritiz
habitat restoration taskd-abitat trend monitoing is discussed in ChapterMonitoring.

Currently,FRGP funding for habitat restoration is focused on recovery actions identified by SONCC coho
salmon recovery plan (NMFS 2014). A much smaller amowgnaof funding is available specifically for
steelhead through the CDFW Steelhead Report and Restoration Card prddnaNMFS recovery
documents SONCC coho salmon recovery ptarastalmultispeciesecovery plardraft) assigra

priority level for eacthabitat restoration actiorusing Conservation Action Plang (The Nature

Conservancy 2005The relative importance of each habitat restoration actioturn determines FRGP
fundingavailabilityfor stream habitat restoratiomprojects

The fourprimary areasof FRGMabitat restorationhave beerexpanded to includes) floodplain and
off-channel habitatsg) thermalrefugesand 7) restoring instream flows. These expandegasare
apparentin the 2014 SONCC coho salmon recovery plan, which includesatem actionsfitting these
categoriesRestoring instream flows is an important component of habitat restoratind is discussed
in Chapter 2Water Resources. Suppinginstream flow practiesrequiresa breadth ofexpertisein
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training andeducation, planning andengineering design,regulaory canpliana, construction
management and mplementation, and post-project assesment.

In addition to habitat restoration actions outlined by NMFS salmonid recovery documesiggiicant
planningeffort is currently being @nductedby the CDFW Qoastal WatershedPlanning and Asssment
Program (@VPAP. TheOWPAPIs mnducting fislery-basedwatershedassesments along thelength of
the Calfornia mast. Assessment basinsare chosen as study aeas based upon the nature of the socio-
economic and naturalresource problemswithin them. TheCDFWRecovery Strategy for California Coho
Salmon(2004)and Stelhead Restoration and Management Plan for Califorli@96)are alsouseful in
selecting basinsOWPAPhas devdoped assessment methods, protocols and report outlines. The GNPAP
hascompleted assesments of the Salt River (CDFW 200%e Lower Eel Rivewatershed CDFW2010),
the Van Duzen River wéershed (CDFW2013), the South Fork EdRiverwatershed (CDFW 2014nd is
working onan Outet Creek wadershed assessment a$ 2015.

Theassessment program's productsare designedo meet these stategicgoals:

9 Organizeand provide existing information anddevelop baline data to help evaluate the
effectivenessof variousresource protection programsover time;

1 Provide assessment information to help focuswatershed improvement programs and toassist
landowners, localwatershed groups,and indvidualsin devdoping sucessful pojects. Thiswill
help guide supprt programs, such ashe COFWFistery Restoration GrantsProgram, toward
those watershedsand pioject typesthat canefficiently andeffectively improve freshweter
habitat andleadto improved salnonid populations;

1 Provide assessment information to help focuscooperative interagency, nonprofit, and private
sector appoachesto protect watershedsand streamsthrough waterdied sewardship,
conservation eaements, andother incentive programs;

1 Provide assessment information to help landowners and agenciesbett er implement lawsthat
require specifiasessments suchasthe State Forest Practice Act,CleanWater Act, and Sate
Lake and Streabed Alteration Agreements.

Habitat trend monitoing is discussed in ChapterMonitoring.

Beaver(Castor canadengisand theirlandscapealtering activitiesare a unique aspect of salmonid
habitat restoration The SONCC coho salmon recovery plan identified beaver trapping as a major
activity responsible for the decline of coho salmon (NMFS 204) activities of beavdrave nany
benefits to salmonid habitatd.he construction of beaver ponds historically contributed to increased
channel complexity and floodplain connectivity. Juvenile coho salmon utilize beaver pdmd as
guality off-channel rearing habitat in both summencwinter.Beaver ponds also store cool water for
later-season release (Parker 1986), reduce downstream turbidity (Naiman et al, £€8g&nd riparian
forests (Pollock et al. 2007), and reduce erosive perturbation (Parker 1986). Stuéieldok et al.
(2007, DeVrieq2012, and Andonaegu{2000 have shown that using beaver for habitat restoratien i
both effective and efficientBBeavers are largely absent from the Eel River, but have been recently
sighted in Outlet Creek, Ten Mile Creek, and in tbmiy of Cape Horn Dam on the mainstem Eel River
(Lanman et al2013, Riverbend Sciences 201Akreasing channel complexity via increased beaver
abundance is a recovery action identified by the SONCC coho salmon recovery plan (NMFES 2014).
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Proposed Acionsfor EelRiver Forum

1. The EelRiverForum will thoroughlyreview the Stateand Federalrecovery plans and thir
analyses of stresses, threats,and prority recovery acions. The Eel River Forum will identify
new habitat restoration and enhancement amis to be considered for adoption into the State
and Federal recovery plariBhe beadth of experience and knowledge from the goup can be
valuableto provide input to the agencies that will substaniyadxpandon the prority actions
needed for habitat restoration.

2. ldentify changes to existing prioritizatianethods for habitat restoration and enhancement
projects.For example,hie recent South Forkel RiverCWAP discuses likely limiting factors but
does not provide any clarityn order of importanceor for what life-stagesLimiting habitat
factorsneed to be explainewith details onthe mode ofaction and affected life stageawithin
a population dynamics context.

3. Implement a habitat monitoring progm, as discussed in ChapteM8onitoring.
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6: THE EEL RIVER DELTA AND ESTUARY '

R

Overview

Estuaries are highly productive ecosystems,
providing habitat for a rich assemblage of
aquatic and terrestrial specigand ae acritical
transition zone between riverine and marine
environments. The Eel River de#tad estuary
(Figure D), generally considerethe area
downstream of the Van Duzen Rivaanfluence
is the third largest estuary in California, coveri
approximately 33,000 acrd3abled) (Salt Rver
BR 2011CDFW 2010

A diverse fish and shellfislssemblage,
including economically valuable species, such ~<
salmonids and Dungeness crab, depend on the
natural functions and habitat diversity of the
estuary ecosystem (Tab®. Sensitive plant

species identified ithe Eel River Estuary include Humbaldt @ 2 ¢6f Q& Of 2SNE t 2Ay 4w
0SF1Z 2SadGSNYy &alyR allJzNNBeszx [ey3doeSgschiasseraSs aSl O
Eicher 2012) The area supportgear roundbird usewith 200 species of birds documented using the
delta Monroe et al. 1974) Furthermore, the area is an important stawer point for migratory birds of
the Pacific Flywagnroute from Patagonia to Alaska.
) ) The importance of estuss
Table4. Tidal marsh and estuary areas estimated by various sources. to numerous fish specids
well established. Estuaries
Eel River Delta (up to the confluence with Van Duzen) Aben Source havehighprimary ard
(acres) L.
R 2 R secondary produdtity and
Total Eel River delta area 33,000 SR EIR . .
are widely considered
Tidal marsh (1854/55, 1890) 10,000 :f:::l":j;;’gg'm important nursery habitat,
| contributingsignificantly to
Tidal area (1870) 6,525 f;;'.[‘;’:ftkw“ the early life history of
Tidal area (1970) 2,200 ([));:F)-E::{SSAP many fISh Sp.eCIGS' InCIUdmg
P8 salmonidqSimenstad et al.
Tidal marsh (2007) 874 Laird et al. 2007 2000 Beck et al. 2001)
Tidal area (1989) e Healey (1982) proposed the
— O2 y OS Lstwariget &S
Tidal prism reduction 60% reduction I‘:’a s LJQ y- I‘:’a é y- (‘j é é A y- & KA

Figurel0. The mauth of the Eel River in 1951. (from
Shuster aerial photograph collection).

marshes and estuaries are

considered a requisite rearing habitat for juvenile salmonids. Factors hypothesized to contribute to the

importanceof estuarinehabitat for juvenile salmonidimclude 1) higher growth rates reulting from
abundant invertebrate foodourcesand favorable water temperature) predationavoidance,
potentially resulting from higler turbidity of estuarine watersand3) a favorable transition area fdhe
physiological adaptation from freshwatey seawater §moltification.

47| Page



EEL RIVERCTION PLAN

FINAL REPORU16

Table5. Fish and amphibian species inhabiting the lower BedrRnd

estuary [adapted from CDFW 2010].

Anadromous
Coho Salmon Oncorhynchus kisutch
Chinook Salmon Oncorhynchus tshawytscha
Steelhead Trout Oncorhynchus mykiss C
Coastal Cutthroat Trout Oncorhynchus clarkii
Chum Salmon Oncorhynchus keta
Eulachon Thaleichthys pacificus
Pacific Lamprey Lampetra tridentato
Green Sturgeon \Acipenser medirostns
White Sturgeon \Acipenser transmontanus
American Shad \Alosa sapidissima
|Longfin Smelt Spirinchus thaleichthys
Threespine Stickleback Gosterosteus oculeatus
Coastrange Sculpin Cottus aleuticus
Prickly Sculpin Cottus asper

Freshwater

California Roach* Hesperoleucas symmetricus
Sacramento Sucker*® Catostomus occidentalis
Brown Bullhead* lAmeiurus nebulosus
Sacramento Pikeminnow* Ptychochelis grandis

Green Sunfish* Lepomis cyanelus

Marine or Estuarine Dependent
Pacific Herring Clupea harengus polasii
Pacific Tomcod Microgadus proximus
Topsmelt \Atherinops affinis
Bay Pipefish Sygnothus leptorhynchus
Red-tail Surfperch \IAmphistichus rhodoterus
Pile Surfperch Damalichthys vacca
Walleye Surfperch Hyperprosopon argentum
Shiner Surfperch Cymatogaoster aggregato
Pacific Sardine Sardinops sagox
Northem Anchovy Engroulis mordox
Surf smelt Hypomesus pretiosis
Kelp greenling Hexagrammos decarammus
Cabezon Scorpaenichthys marmoratus

Pacific staghorn sculpin Leptocottus armatus

Ringtail snailfish Liporis rutten

Jack mackeral Trachurus symmetricus

Saddleback gunnel Phoks ornato

Pacificsandlance \Ammodytes hexapterus

Tidewater goby Eucyclogobius newberryi

Bay goby Lepidogobius lepidus

Sand sole Psettichthys melanostictus

English sole Parophrys vetulus

Speckled sanddab Citharichthys stigmaeus

Starry Flounder Platicthys stellotus
Amphibians

Pacific Giant Salamander Dicamptodon tenebrosus

Northwestern Salamander |Amybstomao gracile

Rough-skinned newt Toricha granuloso

Tailed Frog Ascophus truei

Pacific treefrog Hylo regillo

Red-legged Frog Rana auroro

Foothill Yellow-Legged Frog Rana boylei

Bullfrog Rana catesbeiona

Western Toad Bufo boreas
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The Eel River estuaiy essentiahabitat for all

juvenile salmonid speciemd has been Juvenile Chinook Salmon Mean
designated critical habitat for salmon and Fork Length
steelhead under th&ederalEndangered Species ¢ 1800+
Act ESA The Eel River estuary is teeuthern £ 160.9

~ 1400 - : g
extent of the known range of Coastal Cutthroat £ 1200. 1
Trout, a littlestudied species that is gaining g 100.0 il i
attention through the efforts of the Coastal 3 20.0 ‘ i plower
Cutthroat Trout Interagency Committee. The 'E 60.0 - : @ middie
significance of estuary habitat for juvenile = 500 ;
Chinook salmon isvell documented (e.g., Reimers E 288 4| Qupper

1971; Haley 1982; Kjelson et al. 1982icholas
and Hankin 1988jVallaceand Allen2012).
Chinook often exhibit extended periods of
residence in estuaries before migrating to the Figurell. Mean fork lengths of juvenile Chinook
ocean. Working throughout coastal Oregon salmon captured from lower, middle, and upper
Nicholas and Hankin (1988) found that juvenile ~ sampling sites in the Eel River estuary in 1994.
Chinook salmon seldom returned as adults if they

entered the ocean at less than 100 millimeters in leng#stuaries provide productive habitat where
juvenile growth is often accelerategarticularly in thedte-spring earlysummer. Fish that are larger at
ocean entrance often survive significantly better than smaller flSannata and Hassler (1995)
demonstrated thajuvenileChinook salmon increased in size in the Eel River estuary avey spd
summer nonths(Figure 1).

AUG
SEP |
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Traditionally, juvenile coho salmon were not thought to use estuaries other than to migrate through
them on their way to the ocean. However, more recent work (e.g., Miller and Sadro 2003; Wallace and
Allen 2007; Koski 2009; Roni ¢t2012; Antonetti et al. 2014; Bennett et al. 2014; Jones et al. 2014) has
shown that throughout their range, juvenile coho salmon exhibit more diverse life history pathways
than traditionally believed, including significant use of estuary habitat. efample, sampling

salmonids in strearestuary ecotones in Humboldt Bay, CDFW has identified at least three different
types of juvenile cohealmonlife history that use tidal zones (Mike Wallac®FW Personal
communication, 2013). The life histories mtified are:(1) extended summer rearing of afecoho

salmonin freshwater zones with suitable water temperatures, (2) extended winter rearing, potentially
by an entirely different cohort of agécoho salmonduring which increased stream runoff exparis
boundaries of the freshwatedlominated zone, and (3) brief rearing of spring-dge brackish zones for
smolting.

Observing similar estuary life history pathways, other researchers (e.g., Bennett et al. 2014; Jones et al.
2014) have been able to shahat juvenile cohasalmonusing estuaries survive to contribute to the
returning spawner populationintact functioning estuaries provide watersheds with additional habitat
diversity, which promotes life history diversity, which can lead to greateigasyl and productivity of
salmonid populations at the watershed and regional scafegonetti et al.(2014), working in the

Klamath Basin, have shown that juvenile caslatmonfrom throughout the Klamath Basin, sometimes

from more than 280km away (Sha$kaver), migrate downstream during the fall and winter to access

low gradient wetland and stream habitat adjacent to the Klamath River estuary. These fish overwinter
in this habitat before migrating to the ocean the following spring. Maintaining KlaRia#r estuary

habitats and their connectivity to adjacent freshwater habitats is not only essential for local populations
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of cohosalmonin the Lower Klamath Basin, but for cakamimonpopulations throughout the entire
watershed.

Estwaries have also @ shown to be important for juvenile steelheadsing regression analysis of

scale radius and fish length from adult steelhead returning to spawn in Freshwater Creek, Ricker (2003)
estimated the length at which steelhead smolts entered the ocegnis aalysis indicated the average

size at ocean entry of returning adults was 194 nahereas the average smolt length at tharAboldt

Fsh Action Gouncil Freshwater Credkap was 156 mm. Rické2003)speculated that steelhead spend

time growing in the estug before entering the oceanBond (2006) showed thatgh growth ratesof

juvenile steelheadh anestuarine lagootincreased ocean survival of fish using the estuary for extended
periods compared to fish that did not.

Given the presence of the Wt Tribe and the importance of the Eel River as a subsistence and cultural
resource to the Tribe, restoration actions in the estuary and throughout th&ielshould be

considered for multspecies benefits, ensuring that projects do not negativelyaichpther species (for
example, fish passage projects that may create adequate passage for salmonids may not be sufficient for
lamprey passage or meet the needs of tidewater goBgpsystenfocused restoration is preferred by

many practitioners ovea narrower focus on a specific species or life stage.

Historical ®nditions

The Eel River delta and estuary historically provided a broad diversity of habitats, including a freshwater

zone from the head of the delta (approximately at the Van Duzen Riveueoc#) to the upper extent

of tidal reach; a brackish ecotone composed of open water, an immense network of tidal channels and

marsh surfaces; and a marig®minated zone subject to daily tidal prism, wave energy, and ocean

salinity. This report refers tahisexpansive delts6 & ( dzt NB SO2 G2y S aAyvyLXeée Fa GKS
a 47 mf watershed draining the Wildcadills to the southflows intothe Eel Riveestuaryjust before

the Pacific Ocean, and was historicallyaaigableslough channel. Tde northof the Eel River mouth

McNulty Slough draingortions ofthe northern floodplain.

The indigenoudViyot People derive their name from the Eel River, which in their language meant

G LIt S the immense quantities afalmon obtained by them & N®  FF ff Ay GKIF G &GNB
(Humboldt Times, September 23, 1§54ntil being violently displaced by Euwfanerican settlers in the

late 1800s, a large number of Wiyot villages thrived alongside the banks of the river.

From 1853 to 1922 the estuary suppatita large commercial fishery that supplied fresh salmon and
steelhead to markets in California, the east coast, and outside the country. Estimates of the annual catch
approached 2 million pounds of salmon and nearly 500,000 pounds of steel@B&d\2010). The

estuary also provided a popular and productive sport fishery for salmon and steelBB&3¥\2010) and

was once considered one of the best angling streams for salmon and steelhbad8A (Coupe and

Taylor 2009)

Coastatutthroat trout are the oty nonstocked species that has been observed in any abundance in
the Wildcat tributaries and the Salt River. Cutthroat trout were found to be abundant in streams
tributary to the Salt River; specimens-Z63 mm in size were collected from Russ, Reasciand
Williams creeks (Dewitt 19%4In addition, the 1984 CDFW Coastal Cutthroat Inventory biologists noted
that the variable physical appearance likely indicated an estuarine (tributary to estuary and back) or
anadromous life history. The presencecofstalcutthroat trout in the lower Eel River system is
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supporting evidence that theteelhead and cohsalmonwould also be present as cutthroabut are
not known to be the only salmonid to occupy the an area.

Current Condition in the Estuary

The Eel Rerestuary has been significantly transformed over the last 150 y&b$W 2010 he Josiah
Gregg partyarrived atthe Eel River in late 18480. The Shaw brothers skeid on land in Ferndale 1852

and on afterward madehe first land changesonsising of fern clearing for pasture and farm crop

plots. HumboldtGounty records show that in 185&e federal government allowed and encouraged
wetlands and tide areas to be filled arehted for property security. Levees and water diversions were
built to improve agricultural uses of the land by reducing tidal incursion and buffering against large flood
events.The network of levees and tide gates in the Eel River estuary has blocked the ebb and flow of
tides and has reduced the volume of water (tidal prigmghanged during tidal cycles. This wholesale

land conversion transformed the estuary from a rich and diverse natural landscape to a highly managed,
homogenous landscape composed primarily of agricultural lands. In 1870, the tidal area was estimated
to be 6,525 acregTable 4. By 1970, the estuary, inclusive of sloughs and side channels, was reduced to
2,200 acresa 67% reduction (DFSERSSAP @4 4). In 1989, the Soil Conservation Service estimated
that the Eel River estuary was only 40 percent obiitginal size.

This wholesale land conversion corresponds to a general decline in the quality and quantity of the
estuarine environment, a marked reduction in the tidal prism, and a decrease in inundated area.
Urbanization in and around the towns of Fdate and Fortuna has also led to a loss of estuarine habitat
as well as a loss of agricultural lands.

Tidal prism is estimated to have been reduced by approximately 60 percent overall. This reduction, in
combination with accelerated sediment deliverytte delta system from the watershed, altered

sediment transport and storage processes in the estuary, which in turn has caused significant sediment
aggradation, and a sharp reduction in channel capacity of the Eel River and adjacegradisnt

tributaries. These changes have resulted in increased flooding of agriculturalliaadslition, there

has been a dramatic loss of wetlands and habitat diversity (Downie and Lucaly 200

I al NOK Hnamo LINBaSydalraazy (2 K SoftheXbastal Wat&skadC 2 NHzY
Planning and Assessment Program (CWIPRAR)ded key findings and recommendations of themwver

Eel River Watershed Assessment, including: an ovenfi¢ghe Eel River estuary, historical conditions,

fishing industry and beneficiakes, current fish distribution and habitat conditioMore detailed

information describinghe Eel Rivedelta andestuaryis available fromthe COF@®@ t | t Qa S0 &aA G S
(http://coastalwatersheds.ca.goV includingthe 2005Salt River Watershed Assessment and280

Lower Eel River Watershed Assessmé&ht Salt River Esgstem Restoration Project HiRs detailed

descriptions of the Salt River watershed and proposed restoration.

Degraded estuarine habitabaditions have contribwgd to the substantial population declines of all
species of salmonids thaistoricallyused the Salt River basin and the Eel River. Yoshiyama and Moyle
(2010) estimate that contemporary salmonid population abundance in the Eel\Ratershed is less

than 5% of its historical abundance. The commercial fishery has been eliminated and the recreational
fishery has been significantly reduced and is now catch and release only.
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Agricultural Lands in the Delt&stuary

The Eel River dehestuary is also one of the largest and most important agricultural areas in Humboldt
County, providing local communities and the County with tax revenues, jobs, a traditional rural lifestyle
and preservatiorof open spaceApproximately 4,300 acresf this area is protected under the

Williamson Act, and agricultural lands generalare protected by several County and State lause

policies and ordinances (Humboldt County General Plan of 1984; The Coastal Act of 1976). Despite these
protections, recentrends in agricultural land conversion, primarily due to urbanization and land
development and secondarily due to public acquisiti@me led to concern over loss of agricultural

lands and the overall sustainability @gricultural activities

The convesionof the Eel Rver estuary to agricultural lands carried out in the nineteenth century
brought wealth and prosperity to the Eel River delta and estuary region. However, maintaining
agricultural productivity in this dynamic landscape has required cohgtffort. These agriculturdands

are subjected to immense tidal forces, large floods, and sedimentation rates that rank among the
highest of any rivers in the world. In addition, the Eel delta is in close proximity to the Mendocino Triple
Junction, andhe entire estuary is prone to tectonic subsidence during ksieismic periods, and large
earthquakes in c@eismic periods. In theecentpast,less regulatory scrutiny allowearicultural
operators to use mechanicatjuipmentand other means to maintaiproductive pasturdands.

However, in recent decades, water qualitypairment ESA listedpecies, andountyland-use

restrictions have rendered routine maintenance operations challenging and often infeasible. Working
lands have slowly degraded and gioal solutions are more elusive.

Restoring the Eel River Estuary

The SH River Ecosystem Restoration Project, led by the Humboldt County Resources Conservation
District (HCRCD), landowners, and a team of technical scieigistisyo-phased projecthat will

attempt to reverse the environmental degradation in the Salt River and reduce impacts to agricultural
flyYyRA® ¢KS LINRP2SOG gAftf NBa dymddiculiuka$ands dufing floodh @S NI &
events by dredgin@ miles of the SalRiver, create sediment basins to trap incoming fine sediment, and
implement upland restoration actions to reduce sediment inputs from surrounding forested watersheds.
Theproject also seeks to restore aquatic and wetlands habitats across tiver/riparian corridor miles

and approximately 300 acres of tidal wetlamslforwardthinkinggroup of stakeholders on the Salt River
developed aradaptive management plathat will allow maintenance of this managed landscape by
providing regulatory permit coverador 10years after the project construction is completed.
Maintenance activities are triggered by thresholds in aggradation and sediment storage in the system.

Additional natural resource enhancement projects are underway in the lower estuatryhe Widlands

/| 2y aSNDEYOWRBSNI 940dzr NBE t NB a SThEERI Rivef RstubryiPrésésve€ 2 Qa h O
(Preserve) occupies 1,255 acres of the Salt River basin and is located at the southwestern edge of the Eel
River Deltaadjacent tothe Pacific OceanRestoration on the Preserweill contribute to the restoration

of coho and Chinook salmahrough providing suitablsalmonidrearingconditionsin the estuary The

900 acre CDN Ocean Ranch Unit, with planning and design initiated in 2@dlllrestoreadditional

estuarine wetlandsTogether, nearly 3,000 acres of higdlue tidal marsh, estuarine habitat, freshwater

wetlands, and agricultural lands are slated for conservation and enhancemeaddition, the Wiyot

Tribe currently plays an active rdlerestoring the health of the Eel Riyéryy conducting monitoring and

seeking opportunities to remove invasive speciédse Wiyot Tribe relies on the Eel River as a

ddz0 aAa0GSyOS FAAKSNEZ YR GNROFE YSYo Stalitom2 aSSt Ay
hooks in the estuary.
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Figurel2. The Sh River Ecosystem Restoration Project.

These projects take a significant step toward restoring estuarine and seasonal freshwater habitat in the
lower Eel River and promoting collaborative working relationships among the ranching and dairy
community, resoure managers, and conservation scientists. This has been achieved, in part, by
developing projects that consider broader community needs, such as assisting agricultural operators
overcome regulatory burdens to allow routine maintenance activities on threpgrties as well as
addressing the need for drainage of agricultural lands to improve productivity.

Restoring the Eel River delta and estuary will provide significant benefits to salmonid populatiens.
Eel River has a highly simplified, highly medigstuary if we take on the hard work of
GO2YLX SEAFTeAyIé (KS S&lGdzr NBEXT &l fY2YyAR LR2LMzA | GAR2Y A

Sea level rise and its impacts to the Eel River estuary are an important consideration. Much work has
been done to understand and anticipate impato nearby HumboldBay;however, this work has not

yet been done for the E&iver, although there may be many similarities. Differences between the two
estuary areas include size and complexity of estuarine channels, hardened areas (Humboldt Bay is
bordered by several large communities with infrastructure that is fortified by riprap and other hardened
structures and the Bay mouth is bordered by two jetties), and other impacts of human use, including
dredging in Humboldt Bay which is not present in teéMGver estuary. It is therefore difficult to

extrapolate Humboldt Bay modeling to other areas of the north coast, including the Eel River. However,
sea level rise is crucial to consider when planning and implementing estuary restoration and
enhancement pojects or planning for the future of the Eel River estuary.

Brief Summary
In summary, impacts to the Eel River dedtgtuary include:
1 Reduction of tidal prism (seaater volume)
91 Loss of estuarine open water, slough channel, and tidaland and saltnarsh habitat
1 Loss of hydrologic connectivity (reduced and altered drainage patterns)
1 Excessive sedimentation and channel aggradation
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Water quality impairment (eutrophication, temperature and dissolved oxygen impairment)
Reduction of native fish species @ligity (richness and abundance) and an increase in non
native fish species

Loss of fish migratory access

Loss of riparian habitat

Shortage of large wood throughout the dekstuary area

Sea level rise

= =

= =4 =4 =

The cumulative effecof these watershed impactsnduding (1)a severely altered and degraded
estuary,(2)increasingly burdensome constraintsdgriculturaloperations that were routinely

performed in the past(3) severely depressed salmonid populations that rely on the estuary for rearing
habitat, and(4) the threat of sea level rise, all point to the present need to pursue more unified and
strategic solutions to restoration in the Eel River estuary.

Proposed Actions for Eel River Forum

1. Obtain bathymetric survey data and tidal stage data in thetanainstem Eel River upstream to
approximately the Van Duzen River, within the major lower river slough channels, and in tributaries.
Data may be available from existing sources or may require new data collection effort. The bathymetric
data will complerent the coastal LIDAR data and should be merged to develop a Digital Elevation Model
(DEM) of the Eel River delta and estuary. These data sets are needed for modeling sea level rise, for
conducting flood assessments, and for natural resource enhancememiipg.

2. Map all water management infrastructure throughout the Eel River delta and estuary, including
tidegates, slough channel and tributary stream crossings (bridges and culverts), ditches and other man
made waterways, and dikes and levees.

3. Condut a sea level rise (SLR) vulnerability assessment of the Eel River estuary to estimate changes to
GKS f26SNJ 9SSt wA@OSNRa adz2NFIFOS 4SSN tS@Sta FyR (K
SLR. The SLR Assessment should include estimatdsemiie water level return intervals, such as the

10-year or 106year flood level, and tidal datums such as mean higher high water under different rates

of SLR, as well as estimate the response of the shallow groundwater zone to incremental SLR. The

resuling SLR Assessment should include inundation maps for areas vulnerable to sea level rise and
increased groundwater levels in response to different rates of SLR.

4. Assess habitat and agricultural preservation goals for the Eel River delta and estitayisthe SF

Bay Area Goals Project prepared by the San Francisco Estuary Institute (Goals Project 1999). This project
would map current land uses, identify opportunities to preserve valuable prime agricultural lands, and
identify opportunities and costraints to restoring natural resources and habitats where agricultural

lands are of diminishing or marginal value. This information would provide input to an updated Local
Coastal Plan as well as a sea level rise vulnerability assessment as discussddsihg\:|S, the coastal

LiDAR topography, and tidal data (collected as described in task above), map the Eel River delta into
KERNRBf23IAOFItfe O2yySOGSR WySAaAKOo2NK22RaQ ola gl a
zones within which managebbnatural resource and agricultural enhancement projects can be

proposed.

5. Promote habitat restoration throughout the delta and estuary: (1) Use levee setbacks or remove
levees and modify or remove tidegates to increase tidal prism and restore cavityeof slough
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channels with tidal marshes and floodplains; (2) Establish streamside protection zones to encourage
growth of riparian vegetation to help stabilize stream banks; (3) Armor severely eroding banks with
bioengineering techniques that secureda wood pieces into banks and integrate live trege the
stabilization project(4) Where feasible, install livestock management fencing, acquire conservation
easements, restore salblerant vegetation species; (5) Address fish passage problemseghties and
other water management structures; and (6) continue education and outreach, and fish monitoring.

6. Establish water quality monitoring stations along the Eel River mainstem, to collect tidal stage, salinity
and temperature, nutrients and pHnd other parameters.

7. Rovide incentives to private landowners to keep the streams that run through greperty

productive for fishMany streams in the delta region flow through ranches. These ranches are
commercial enterprises geared toward usthg land to raise livestock. The condition of the streams in
this region, with respect to fish habitat and water quality, has been diminished from this use of the land.
Although the land is private, the fish are a public resource. Solutions must le¢edngwards the

wants and needs of the community.

8. Rotect soil qualityin the Eel River delta and estuamopsoil is the key to agricultural production on
ranch lands. By retaining topsoil, landowners can maintain the productivity of their lamg=| s
improve the fishery productivity in the streams. Ranching, soil, and fish are interdependent.

9. Continue to promote/expand conservation easements and land acquisitions that would promote the
removal or maodification of tide gates and levee®ider to restore tidal prism and tidal wetlands.

10. Manage water by protecting instream flows and manage sediment loading inttrerias

tributaries to support coastal cutthroatdut at a minimumwhere management for the 1+ colsalmon
life history ma be unattainable.
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7:THE POTTER VALLEY PROJECT

Summary of the Issue

Since 1908, upper mainstem Eel River flows have been regulated, and water has been diverted to the

Russian River Basin for hydroelectric power and agriculture via Pacific Gas @antl&led / 2 YLJ y & Qa
(PG&E) Potter Valley Project. The Potter Valley Project (Project) isree§vatt storage and diversion

project thatfunctions as an intebasin transfer system, diverting water from the upper Eel River into

the East Branch Russian Riveroas a hatural divide (Figurgé3 and 14). There are two major dams on

the upper Eel River associated with tAmject. Cape Horn Darwhich impounds Van Arsdale Reservoir,

was constructedimcpny G2 aSNBS | a (GKS t NP 2afelcapaciy oRVa SNE A 2y
Arsdale Reservoir is approximately 194fta€ape Horn Dam is equipped with a fish ladder, which was

modified in 1987 to improve passage of Chinook salmon and steelfiéacbriginal fish screen at the

Project diversion was constructé 1972, and an improved fish screen was completed in 1995. The

diversion tunnel capacity is approximately 300 cfs,

but is typically not operated at more than 250 cfs. f e .i

Scott Dam, which impounds Lake Pillsbury, was
constructed in 1921 to provide storagerfine

Project. The operational storage capacity of Lake
Pillsbury has decreased over the years from
approximately 94,000 aft to 75,000 aeft. The
reservoiris rapidly filling with sediment and by 2022
will be roughly 27 percent fille@NMFS 2002). Scott
Dam has no fish passage facilities.

z%

The drainage area above Scott Dam is approximate
288 mf, which is about 7.8 percent of the Eel River
Basin. Approximately 92 percent of the drainage
area above Scott Dam is in the Mendocino Nationa
Forest and Snowlountain Wilderness. Highest
elevations are nearly 7,000 feetnd approximately
38 square miles (13 percent) of land are over 5,000 == ~
feet in elevation. Above 5,000 feet, snowpack is e b
usually dependable and can remain through May ai Figure 13. Map of Eel River and Russian River

into June many year3he headwaters of the Eel watersheds, showing location of the Potter Valle

River receivan average of 70 inches of rain per yee Project.

Il OO2NRAY3 G2 GKS baC{ HnAaH .A2t23A0It hLAYyA2YyI a=
(1982) reported that prior to construction, 35 to 45 miles of spawning and rearing habitat existed above

Scott Dam which gqaported 2,000 to 4,000 fall Chinook salmon and winter steelhead. However, recent

studies by the Mendocino National Forest (USFSUR1 M 1995) estimate 100 to 150 miles of

potential anadromous salmonid habitat have been blocked by the dam. Abundantaésteelhead

(landlocked after the construction of Scott Dam) were documented in and above Lake Pillsbury by CDFG
surveys (CDFG 1993 stream surwepublished data). Habitat to support winter and summer

steelhead, spring and faChinook salmon, and pdbly @ K2 &1 f Y2y A& Od2NNByidfte of

The Project stores winter runoff in Lake Pillsbury, and then meters that water out through the year

(particularly summer/fall) for power production and irrigation delivery in the Russian River watershed,
and for fidieries protection in the Eel River. The originaly®@r license for the Potter Valley Project was
issued by the Federal Power Commission in 1922. The license was renewed in 1983 by the Federal
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Energy Regulatory Commission (FERC) after a protracted s#tigggrocess, and was then amended in

2004 (FERC 2004). The current PG&E FERC license expires on April 14, 2022. To initiate the relicensing
process, PG&E will be required to fillatice of Intentto File an Application for New License by April
14,2017.

o ~ . The 2004 license amendment was partially based on

—&13:?’-&5 # NMFS Biological Opinion (NMFS 2002), which

2~ = concluded that Project operations, as proposed,

would have jeopardized the continued existence of

listed anadromous salmonid species. NMFS then
2TFSNBRYFEOWSBSEFR t NHZRSy (! ¢

YR WwSFaz2yrotS FYyR t NUzZRSy(d a

intended to protect salmon and steelhead and avoid

jeopardy. The RPA and the RPM, which were

incorporated into the amended FERC license, include:

a significantly modified stamflow regime below

Cape Horn Dam to improve conditions for salmon and

steelhead, the release of warmer surface water from

Lake Pillsbury during the late winter/spring to

promote timely downstream migration of juvenile

& salmon and steelhead, block waterfrelease at the

= discretion of the resource agencies each year, an

" annual monitoring program for juvenile and adult

1 salmonids and summer water temperatures, and

Sacramento pikeminno@Ptychocheilus grandis

- Gk

¢ b AN v =4 suppression and monitoring.
Figure 14Schematic view of the PG&E Potter
Valley Project looking southwest from the The regulated lotlNBE 3A YS NXBIljdzANBR 6@ ba
Mendocino National érest headwaters. the Project requires flow releases that attempt to

mimic the pattern and timing of the natural
KERNBINI LK 2F GKS dzLILISNI 9Sf wA@SNI 61 @NAIKSRE (2 a
hydrograph with sufficient éws for fall and winter migrations, spring emigrations, and in some years
wi286 LINPJARS AYLINRBOSR adzYYSNI NBINAYy3I KFEoAGEG Ay 0
2002). Project flow regimes have attempted to mimic the pattern and timing of theralshydrograph
since 1979. The RPA flow regime reflects a modification of these earlier regimes based on the results of
monitoring studies and watenodelingefforts. Minimum flows are specified in the RPA for three
different locations within the ProjecEel River below Scott Dam, Eel River below Cape Horn Dam, and
East Branch Russian River below Potter Valley Powerhouse.

Minimum flow requirements in the Eel River below Scott Dam are specified in Section B of the RPA.
These minimum flows range from 2960 cfs between June 1 and November 30, and range from 20 to
100 cfs between December 1 and May 31 depending on water year classification. Bottom releases from
Lake Pillsbury result in elevated flows and artificially cold water temperatures in th@ld2ong reach
between the Project dams from late spring through fall, which help sustain high quality rearing habitat
F2N) 2dz@SyAftS /| KAy221 alfy2y IyR aiSStKSIR® |1 26S0S
by discouraging juvenile outmigiah in spring until the point at which downstream mainstem Eel River
GSNJ GSYLISNF GdzNBa YIe& 06S02YS AyK2alLWAdGloftS® tDs

gl 9
g GSND Fft2¢6 NBESIaS adNIrasS3IaAsSa G2 SyoO2dzNI IS GAYSH
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Minimum flow requrements in the Eel River below Cape Horn Dam are specified in Section A of the RPA.
They are relatively simple in concept, although the actual mathematical computation is more

complicated. The goal of the minimum flow requirements is to mimic the paaecdtiming of the

natural hydrograph. Flow releases during fall, winter, and spring are determined on a daily basis by
measuring the daily inflow into Lake Pillsbury (irfthcconverting this daily volume into aday running

average flow rate (in cf$d serve as an estimate of unimpaired flow, and then using this unimpaired

Ft26 SaGAYIGS G2 O02YLWziS 'y GAYRSE Ft26éd ¢KS AYR
Gndt F 9SSt !''YAYLIANBR Cf26éd ¢KS whESNBERIWTAARAKSR |
WOI LIQE 6 KAOK FNB | LILX ASR (2 G4KS AYyRSE Fft2g (2 RS
F2ff26SR G2 02YLWziS GKS YAYAYdzy Fft2¢6 NBIIdZANBYSyYyGyY
minimum flow requirement is equivalemsd the floor; (2) if the index flow is between the floor and the

OF L GKS YAYAYdzy Ff26 NBIddZANBYSydG Aa SldAagdlrtSyda
the cap, the minimum flow requirement is equivalent to the cap. The resulting miniroum f

requirements based on the floor and cap values also depend on antecedent conditions and the overall

water year type; these flows are summarized in Section 5 (p§9%&nd in Table 8 (pg. 99) of the NMFS

Biological Opinion, as follows:

9 October 1¢ November 30: From October 1 to October 15, the cap is linearly increasing from a
@ tdzS Sljdzrt G2 GKS LINBZA2dza aadzYYSNI Ff26¢ ORST
hOG20SNI Mmp® ¢KS Ff22NJ Aa fAYSIENI& AyiONHd azy3ad ¥
September 30 to the fall floor flow on October 15. The fall floor is equal to 25 cfs or the previous
GadzyYSNI Fft26é¢ 2y {SLIWISYOSNIon 6KAOKS@PSNI Aa 3N
cap is 140 cfs, and the floor is equal to the fall flogfirted above.

1 December X March 30: The cap is 140 cfs. The floor is 100 cfs, except when the cumulative
AYFE26 AyiG2 [111S tAftfaodNE A& SEOSLIiAz2ylLftfe 2
100 cfs, in which case the floor is 25 cfs.

1 April 1¢ May 15: The cap is 200 cfs. The floor is 100 cfs, except when the cumulative inflow into
[F1S tAffaodiNE Aa SEOSLIiAzZylffe 26 | yR (KS LN
which case the floor is 25 cfs.

' May 16¢ July 30: the floor is exponehtl f f & RSONBIFaAy3d FTNRBY Ada g f dz
Ft26¢ 2y 1 dzadzad mod ¢KS OFLI NBYlFAya Oz2yadalyd I
SELRYSyiAlLtte RSONBlIasSa FTNRBY wnn OFa (G2 GKS aa

f August Ic September 30:thecapandKS Ff 22NJ I NB 0620K Sldzrt G2 0K

CKS GadzYYSNI FE26¢ Ad G(GKS YAYAYdZ -Sdp@ndberNditddsh NBY Sy i
0KS wt! YR Aad4 RSLISYRSyl 2y OdINNByYyd FyR LINBGJA 2dza
rangefromo OF& RdzZNAYy 3 +SNE S5NE g+ GSNI@SIFENBR G2 op OFa |
Tt26¢ NBIlAANBYSyda 6SNB SailofAaKSR (2 | LIINBEAYI G

Actual Project flows are usually higher than the minimum required flows, for several reasons. PG&E
releases flows higher than the required minimums (byl0%fs) as a buffer to reduce the risk of
releases dipping below the minimum flow requirements, resulting in temporarycoompliance.
Although accretion flows are relatively small during summery tten provide substantial additional
discharge to the river during the late fall, winter, and spring. Lastly, when Lake Pillsbury is full, the
reservoir spills, and outflows from Lake Pillsbury mirror inflows.
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Annual Hydrographs and Water Volumes

Sincethe 2004 license amendment, unimpaired inflows to Lake Pillsbury are estimated in order to
compute flow releases below Cape Horn Dam. As a result, unimpaired daily average flow estimates are
available for the Eel River at Cape Horn Dam for water yearstd@fé present. These annual

hydrographs provide a baseline for comparing daily flow releases and for computing annual flow release
and diversion volumes. Annual hydrographs of estimated unimpaired flows, regulated flow releases
below Cape Horn Dam, andity flow exports were plotted for each tife postRPA water years.

Example hydrographs for a Dry water year, 2008, and a Wet water year, 2011, are shown inlbigures
and 16. Unimpaired,exported, and released annual volumes fzater years 208-2012 arepresented in

Table 6 It should be noted that a reinterpretation of the RPA rules governing diversions during spring
has resulted in a reduction in diversions beginning with the 2007 water year. Thus, current Project
operatiors are best reflected in Tabbby

water years 2002012. Water Year 2008

The historic average annual diversion base
on PG&E data for the period 1922 was
155,000 adt; elsewhere, the historic
average has been reported as 160,00€tac
(FERC 2000). Since the 2007 i b &

reinterpretation of the RPAhe average 1 |

annual diversion has dropped to 77,000 ac | 'f J 'w-J‘\J —

ft. This water volume currently averages T N T I TTY
approximately 21.9% of the estimated SRR AR R I BURRTIRTORRR A

unimpaired flow in the upper Eel River at

the point of diversion (i.e., Cape Horn Figure 15Annual hydrograph for the Eel River below Cape
Dam), and 1.8% of the estimated Horn Dam showing the estimated daily unimpaired flow, th
actual flow, and the oubf-basin water transfer for a dry
water year, 2008.

e Ay Row by oM

unimpairedflow in the Eel River at Scotia.

Block Water

Block water for release at the discretion of
CDFG to directly benefit salmon and
steelhead was originally made available
through the 1983 FERC Project license.
Such releasesvere made on 17 occasions
between 1985 and 1996. Eight of these
release events were made in fall/early
winter targeting upstream migration of
Chinook salmon adults; eight were made ii
spring targeting downstream migration of
juvenile Chinook salmon and steelhead;
and a single releasevent was made in
summer targeting maintenance of habitat
for juvenile steelhead.

Water Year 2011

Averags 2y Sow e <hs

Figure 16Annual hydrograph for the EelMer below Cape
Horn Dam showing the estimated daily unimpaired flow, th
actual flow, and the oubf-basin water transfer for a wet
water year, 2011
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The RPA and license amendment extended the availability of block water and required PG&E to
annually provide 2,500 acife i 2 F 6 1 SNJ F2 NJ NBt Sreefagencies eachiviie®8 R A 4 ONXE
@8SIFNE oO0bacC{ HnnHO D deyelopedblock atebralgage procgdrreés/ edpEdite
responses and implementation of releas@s specified by these procedures, any stakeholder (including
NMFS and CDFW) can contact eitN&FS or CDFW to request the release of block water. Contact is to
be made first by phone and then by

Table6. Water volumes computed for the Potter Valley Project  email or fax with a written biological

from available PG&&nd published data from California Data justification. NMFS and CDFW jointly

Exchange Center (CDEC) for water yearsigb#tS RPA flow make the final decision regarding

Unimpaired Annual Regulated Annual Annual PVP Out Percent of bIOCk water releases and then contact
Inflow to Lake  Release below Vai of-Basin Diversiol ~ Unimpaired PG&RBo order such releases. In 2012,
Pillsbury (ac-ft) Arsdale (ac-ft) (ac-ft) Diversion NMES and CDF%VGIOpedeOCk
water guidelinesntended to help
WY 2004 531,684 396,780 138,205 26% d
WY 2005 498514 354900 128,506 26% determine when block watereleases
WY 2006 989,008 894,230 108,378 11% would benefit salmon and steelhead in
WY 2007 215,873 144,623 83,350 39% the Eel River
WY 2008 288,173 217,198 71,068 25%
WY 2009 199,123 129,452 60,024 30% A z .= = . oA ,
WY 2010 466,666 378,186 76,580 16% ¢KS FTANRU G. 0t 201} g1 USNE
WY 2011 643,169 545,609 100,776 16% the 2002 RPA occurred in Ma§12.
WY 2012 262,661 210,607 68,575 26% The flow release was developed to
Average 454,986 363,510 92,829 24% mimic a spring rain runoff event to

encourage fish to emigrate, and
enhance survival of downstream migrating juvenile Chinook salmon and steelhead fromthiee12
reach between Scott and Cape Horn dams. The releaseprised of warmer surface waters from Lake
Pillsbury, was made during the period of May 18 to May 24, ainttied with the new moon on May
20 (Figurel?).

Conclusions based on this
block water release were
as follows (Butler 2012):

i Release
encouragel
Chinook salmon
emigration, did not
encourage
movement of
youngof-year
steelhead

i Release
encouraged adult
lamprey to migrate
upstream

1 Data prompted
improvements to

el Fover Delow Var Asdwe Dischage

fish ladder to Figure 17The WY2012 block water release hydrograph from the Potter Vall
increase ability of Project [from Butler 2012 Presentation to the Eel Russian River Csionjis
lamprey to

successfully migrate through ladder
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1 The blek water release minimally
impacted storage in Lake Pillsbury
1 Release increased flows X danotns yaars with no data BKS - wid

downstream of Van Arsdale 350 CKS-hatchery
X No Data

Chinook salmon armvals at Van Arsdale Fisheries Station

potentially benefiting salmon and
steelhead entering the Eel River
from tributaries downstream of
Cape Horn Dam (e.g., Chinook
salmon and steekad from Tomki
Creek; Chinook salmon, coho
salmon, and steelhead from Outlet

Fish Numbers

2

Creek) 1 008
In the spring of 2013, NMFS and CDFW
attempted an alternative spring flow e | & R | U
release strategy. The 2,500 adtef block i 18 88 8 8 %8 8§ 1§
water was not utilized due to low water Searon Startiag Your

availabiliy, and instead PG&E made warm

water surface. releases from Lake Pillsbury Figure 18Adult Chinook salmon counts at Van Arsdale
through a radial gate at the top of Scott Fisheries Station on the Eel River at Cape Horn Dam for tl
Dam, while minimizing bottom releases period of record, 1922014

0§KNRdzZAK GKS WySSRf S

release strategy failed, as there was

inadequate water storaga Lake Pillsbury

to sustain the surface releases. Elevated ‘
water temperature targets intended to ‘ o
stimulate Chinook salmon to emigrate 1 OHatchory
from the 12mile reach below Scott Dam : j 0 ,
were not achieved. A ‘ , D Eatinaten o g0 b

In the spring of 2014, NMFS and CDFW - 1 ‘
again requested the rebse of warmer : Ml . A ‘
surface waters from Lake Pillsbury to TR T ( I :
stimulate the timely downstream 1 AT 4
migration of juvenile Chinook salmon. Ml | . ‘ { Lm J !
From April 30 to May 29, PG&E ‘ et | 1IER I
incorporated surface releases into the tote MUY ﬂl ‘]‘l"““ Lot m
release at Scott Dam at varying

percentages to achieve Itget Figure 19. Adult steelhead counts at Van Arsdale Fisheries
temperatures of about 1%. A significant  Station on the Eel River at Cape Horn DantHe period of
increase in emigration of juvenile Chinook record, 19222014.

salmon and steelhead was achieved duriny

these releases. Due to the continuing drought conditions in 2014, NMFS and CDFW requested use of
the block water to improvéabitat conditions for juvenile steelhead during the late summer and fall.
PG&E increased releases at Cape Horn Dam from approximately 10 cf28at0during the period of
August 15 to October 10. These releases helped sustain cooler water tenmesrahd greadr

amounts of rearing habitat.

i
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Status and Trends of Fishery Resources in the Upper Eel River

In association with the operation of the Potter Valley Project, there has been extensive monitoring of
fishery resources and habitat conditiomsthe upper Eel River watershed from 1979 to the present

time. Study efforts have included adult salmon and steelhead counts at Van Arsdale Fisheries Station

0 Cape Hom Dem aadder 1]

@ Toorkl Ce Estirrade

NN

|
] J |
. |
| =
— ——il - -Ul,
T w s

3 SR REEREERERE
1?(!.‘1"}!'&?::‘.’:5“

¢,4mL_J,J

SCAR (r TWA 2prATI O MR AU (VOGN

Figure20Adult Chinook salmon returns to the upper Eel River watershet
based on counts at the Van Arsdale Fisheries Station and carcass surve
Tomki Creek for the period of record, 192814.

(VAFS) at Cape Horn Dam,
salmon carcass surveys,
downstream migrant trapping,
summer juvenile reang
monitoring, pikeminnow
monitoring, water temperature
monitoring, an instream flow
study, and a critical riffle study.
Study results are summarized in
the following reports: VTN
1982; Beak 198&EC (Steiner
Environmental ConsultinggEC)
1987, 19881989, 1990, 1991,
1992, 1993, 1994, 1995, 1996,
and 1998; and PG&E 2006a
2007ae, 2008ae, 2009ae,
2010ae,2011ae, 2012ae,
2013ae, and 2014a.

Records of adult Chinook salmon and

steelhead returning to VAFS have been ke| Kdncls 0 sreys

since 1922Kigures 18 and 19, respectively).

To supplement these counts, salmon carca =
surveys have been conducted in an index

reach of the Eel River downstream of Toml
Creek (4 miles below Cape Horn Dam) anc

several index reaches in the Tomki Creek
watershed. Theambined results of counts

at VAFS and carcass surveys in Tomki Cre

nmity, flmh par km

yield an index and distribution of historical
fish returns to the upper Eel River

(=15

watershed (Figur@0). Returns vary greatly
over the years (Figures, 19, and20) due -

to the effects @ a variety of factors

including: Project operations and flows,
natural flow conditions, natural flood

events, illegal water diversions, summer
meteorological conditions, timber harvest,
livestock grazing, agriculture (including
marijuana cultivation), imoduction of
invasive species (e.gacramento
Pikeminnow, artificial propagation of
salmon and steelhead, and ocean conditior
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Summer fish rearing
surveys conducted by e . S
backpack electrofishing

in the Eel River 20200 4

between Cape Horn
Dam and the Middle
Fok Eel River provide
an index of juvenile
steelhead and
pikeminnow
populations from 1980
to the present. Lineal
densities of steelhead
and pikeminnow at two
longterm monitoring

Dernity. Sah pov bom
1 4 + +
=
————— ]

'
pr ]
[e—e———]
=
e

sites, Eel River below B RNNNBER R RN NANN 120 33608 060 BEEBEERE
Cape Horn Dam (a site
with suitable Figure 22Juvenile steelhead and pikeminnow densifie$ish/kmduring summer

temperature conditbns  at an index site in the ERiver at Emandal for the period of record, 198114.

for steelhead) and Eel

River below Emandal (a site with unsuitable temperature conditions for steelhead), show the variation
in steelhead and pikeminnow densities between rgeand between sites (Figurets @nd22). Factors
affecting the distributiorand densities of steelhead include summer water temperature and the
occurrence of pikeminnow. Temperatures increase in the Eel River in a downstream direction reaching
limiting levels for steelhead through much of the reach between Cape Horn Dam anddtlke FMork
(Figure23).

l OO2NRAY3 G2 GKS baC{ O0HnAnnHO .A2ft23A0Ff hLAYA2YZ
Eel River system
around 1979. Since
that time, this
introduced predator
has colonized much
of the mainstem,

and has infested the
Van Duzen River and
the South Fork Eel
(Brown and Moyle
1991), both major
tributaries. CDFG
(1999 unpublished
data) has conducted
snorkel surveys of
various reaches of
the Eel River and

Degrees Centgrace

Figure 23Daily mean water temperatures at selected sites in the Eel River from at

South Fork, a”f_j_ Lake Pillsbury to the Middle Fork Eel River during the summer of 2013
reports a prevailing
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trend that where large pikeminnoware found, steelhead are not found, and that the converse trend is

also apparent. The implication is that Sacramento pikeminnow have displaced summer rearing

steelhead, possibly aided by adverse habitat conditions for salmonids. Salmonids are knoven to be
component of the pikeminnow diet in the Eel River (Brown and Moyle 1997), and it is reasonable to

assume that salmonids are preyed upon, and face competition from pikeminnow. In fact, it is widely

held that pikeminnow constitute a major obstacle totN&S 02 ASNE 2F al f Y2y ARa Ay

Proposed Actions for Eel River Forum

The following actions associated with the operation of the Potter Valley Project were identified for
consideration. It should be noted that most of these actiontlikégly be addressed during the
upcoming FERC relicensing process, which is currently scheduled to be initiated in April 2017.

1. Evaluate the effectiveness of flow releases in the mainstem Eel River below the Potter Valley Project.
Minimum flow releaes werdirst increasedn 1979 through a Project relicensing study agreement, and
then further modified over the years based on the results of various studies. Currently, minimum flows
are those requireby NMF® wt ! @ | O2 Y LJ NJudirgpgiredafnual gdBographdiwity I G S R
actualflows below Cape Horam requires a detailed analysis to determine the effect of flow releases

on Chinook salmon and steelhead spawning and rearing habitat, and water temperatures. There is a vast
amount of data availale for this type of analysis from monitoring studies conducted by PG&E and its
contractors from 1979 to the present (VTN 1982; Beak 1986; SEC 1987, 1988, 1989, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1998; PG&E 268€62007ae, 2008ae, 2009ae, 2010ae, 2011ae, 2012ae,

2013ae, 2014ae). One study of note for this analysis is thetream Flow Studgonducted by VTN

(1982) to quantify the amount of potential habitat available for various life stages of Chinook salmon
and steelhead as a function dfsamflow. However, updated spawning and rearing hakilav

relationships may be needed to improve the applicability of this study; this could involve the
development of a new set of habitat suitability curves based on a review of existing curves or the
collection of sitespecific data. Regardingring rearing and outmigration flow and temperature

conditions the NMFS Biological Opini@dMFS 200tates that the RPA flows would provide

"improved conditions" for salmonigbut the Biological Opinion ds not discuskow this was or could

be quantified, and whether or not the improvements are enough to promote speegzs/ery.

Additionally, the NMFS Biological Opinion stafes ©7) "After ten years of monitoring, the summer

flow component of the RPAilvbe reevaluated based on results provided in annual reporst'.

important task would be to determine @ngoing monitoring will provide an adequate basis

conducting this evaluation.

2. Prioritize the block water release schedule to considengmeleases first, then summer, fall, or

winter releases as a secondary priority. NMFS and CDFW have management authority to determine

block water release schedules, and have specified that using the block water during the spring

outmigration period to sthulate juvenile Chinook salmon emigration from therfife reach below

Scott Dam is the highest priority use of block water. Currently, the block water allocation is reset on
hOG20SNI M YR Aa aal GSRE (KNP dz3I K pilidity spAng feleasds.y R 4 A Yy
However, if conditions do not warrant augmented spring releases, the opportunity to use the block

water is compromised, making block water use in fall and winter unlikely. A solution would be to change

the date when the water alleation is reset from October 1 to March 1 or April 1. This would allow PG&E
FyR 3SyO& YIylFr3aSNE (2 20aSNBS (GKS LI ad sgAydiSNRa
reservoir full?), and develop a preferred spring flow release hydrograph fdvigiwest priority use of

block water. Then, if block water is not used in spring, the 2,500facmild be used to supplement

summer flow releases for improved steelhead rearing or released in late fall or winter for improved
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upstream migration of adulti@nook salmon. In this manner, better decisions could be made to benefit
critical life stages of Chinook salmon and steelhead throughout the year. In addition, agency managers
shoulddevelop a broad set of objectives and continue to experiment with fldeasee approaches for
different water year conditions. These objectives can be developed with a broader stakeholder group to
allow more innovative input on block water release objectives.

3. Reevaluate pikeminnow abundance monitoring and suppressiornrsfimssociated with the Project.

The NMFS RPA requires that PG&E implement a pikeminnow abundance monitoring and population
suppression program in the Project area. PG&E established three monitoring sites in the Eel River
between Scott and Cape Horn daraed has been employing raft electrofishing techniques annually

from 2006 to 2014 (with the exception of 2011 due to safety issues associated with marijuana grow
activities) to monitor pikeminnow abundance. Additionally, PG&E monitors pikeminnow abundance
annually at seven backpack electrofishing sites and nine snorkeling sites between Cape Horn Dam and
the Middle Fork Eel River as part of a summer rearing monitoring program. Based on the results of
these monitoring efforts, it has been speculated that pilkenow abundance may have stabilized

and/or declined over the years; however, the results are not conclusive. In 2006, PG&E began

AYLIE SYSY(GAy3d LAISYAYY26 AdzLILINBA&aA2Y STF2NIaA dzaAy3
juvenile steelhead, so theffort was halted. No other acceptable technique has been identified through
consultation with NMFS and CDFW; thus, no subsequent suppression efforts have been attempted by
PG&E. In light of the neconclusive monitoring results and the lack of an acabla suppression

technique, the pikeminnow abundance monitoring and suppression efforts should-®eateated.
Consideration should be given to-seoping themonitoring program, possibly using direct observation
techniques to target development of an @afidance estimate or index of abundance in the Eel River
reaches between Scott and Cape Horn dams, and between Cape Horn Dam and Outlet Creek. Tracking
annual abundance could provide important information on population fluctuations potentially related to
Project flow releases. Additionally, a thorough review of pikeminnow suppression techniques and their
efficacy in the upper Eel River watershed should be conducted.

4. Reevaluate the salmonid habitat capacity of the Eel River watershed above Scott Btimatés of

the extent of salmonichabitatand numbers of returning fisim this area differ significantly in past

efforts. The VTN (1982Mitigatioy’ { G dzZReé¢ SAGAYIF GSR KA alUmnbdbk OF f &AL oY,
salmorimile and94 steelhead/mileand curren potential spawning densities at 35 Chinook salmon/mile

and 42 steelhead/mile, based on adult salmon and steelhead returns in the Eel River below Cape Horn

Dam and in Tomki Creek. Habitat area estimates in the upper watershed were based on limited aerial
reconnaissance surveys conducted by PG&E and VTN, which estBbatedles of spawning and

rearing habitatabove Scott Dam. Combinitige spawningdensitieswith habitat area estimateabove

Lake Pillsbury and areas inundated by Lake Pillgiosidedestimates ofhistorical production of 2,499

Chinook salmon and 3,356 steelhead and current potential productidn?a0 @inook salmon and

1,499 steelhead NMFEBiological Opinion (NMFS 2002) referenced\ieNstudyand suggested

estimates o0f2,000 to 4000 fall Chinok salmon and winter steelhead. NMFS (2002) also referenced

studies by the Mendocino National Forest (USFSURILM 1995)whichestimated 6100 to 150 miles

of potential anadromous salmonid habitat blocked by the daffihe Mendocino Naticad Forest
document (pg. 19) stated ! 6 2 dzi mnn YAES& 2F Yyl RNRY2dzA FAAK KI 0O
NBGdz2NYyAY 3 al f Y&iwen thefiBparityln@dSificértintyRrdidese estimates, an updated

and refined evaluation of habitat available abowké Pillsbury is warranted. Methods used should be

compatible with estimates from other areas of the Eel River Basin, and ideally across basins, to place

habitat amounts in context.
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5. Evaluate the water dynamics of Lake Pillsbury to learn more abewtidracteristics of the source

water for downstream releases, particularly temperature and dissolved oxygen. Lake Pillsbury is the
storage reservoir for the Project and serves as the primary water source for the Eel River downstream of
Scott Dam, partidarly during the dry summer and fall months when natural accretion flows are at
reduced levels. Thus, the quality of the water in the upper Eel River is highly dependent on the
characteristics of the water released from Lake Pillsbury. Water can beeelé@m Lake Pillsbury by

two means: 1) through the needle valve at the base of Scott Dam, which takes water from the bottom
of the reservoir; and 2) through a series of radial gates and slide gates along the top of Scott Dam, which
takes water from thesurface of the reservoir when storage is high enough to reach the spillway level of
the dam. Typically, the storage level reaches the spillway sometime during the winter/spring runoff
period and remains high enough to allow surface releases for varyigdgeof time during

winter/spring, depending on the water year type. The gates along the top of the dam are required to
remain in the open position during the winter/spring period until April 1, per requirement of the State
Division of Safety of Dams ftéy April 1, in years of sufficient storage, surface releases can be managed
by means of the gates. During the late spring, summer, and early fall, the reservoir stratifies, forming a
cold water pool at its lower levels with reduced dissolved oxygendeueleases from this cold water

pool through the needle valve at Scott Dam produces artificially low water temperatures in the Eel River
downstream. These cold water releases provide excellent nursery habitat for juvenile steelhead
between Scott and @& Horn dams during summer, but can also delay the emigration of juvenile
Chinook salmon and steelhead until downstream conditions become inhospitable. To help better
manage the source water in Lake Pillsbury and make appropriate releases for the protdathinook
salmon and steelhead in the Eel River downstream, existing water temperature and water quality data
from Lake Pillsbury and the upper Eel River should be evaluated, and the collection of additional data
andmodelingshould be considered.

6. Evaluate the potential of using PG&E watershed lands along the Eel River between Scott and Cape

Horn dams for creating a salmon/steelhead interpretive park and for implementing habitat restoration

in tributary streams. The Stewardship Coiljra private norprofit foundation, was formed as part of a

PG&E Settlement Agreement with the California Public Utilities Commission to oversee the conservation

of 140,000 acres of PG&E watershed lands in perpetuity. Over 7,000 acres of watershealdands

AyOf dzZRSR Ay (GKS 9Sf wWA@SNItflFyyAy3a !'yvAald 2F GKS {1
which is located along the Eel River between Scott and Cape Horn dams. The Stewardship Council is
currently in the process of donating some of sedands to the Potter Valley Tribe and the U.S. Forest

Service. However, the bulk of these lands will be retained by PG&E subject to conservation easements.

The Stewardship Council also has $15 million that will be used to fund enhancement projduts on t

140,000 acres of PG&E watershed lands. Funding for enhancement projects can be received through

GKS {(0SéFNRAKALI / 2dzyOAf Q& 3INI YOG LI AOFGAZ2Y LINROS
and implementation of habitat restoration are actiei$ that could qualify under this enhancement

program. An interpretive park could include the development of streamside trails and signage regarding
salmon, steelhead, and other aquatic resources in the watershed. Restoration activities could include

the implementation of improved fish passage at road crossings of tributary streams and erosion control
measures to reduce stream sedimentation. The potential for pursuing such activities along the Eel River
0SG6SSy GKS (62 RI Ya dzsRbantemdatPprogramSigoldie avildated. / 2 dzy O A
7. Review the vast amount of fisheries, hydrology, and water temperature information that is available

for the Project area to gain a more thorough understanding of the status of fish populatitims upper

Eel River watershed and the effects of Project operations. Over 30 years of fisheries monitoring has
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been conducted since a major change was made to the Project flow regime in 1979 to mimic the pattern
and timing of the natural hydrograph, dri0 years of monitoring has been conducted under the current
RPA flow regime that was implemented in 2004. A variety of analyses of the monitoring data have been
conducted, particularly in relation to the previous relicensing effort that resulted irathended license
issued in 2004. Additionally, numerous recommendations regarding Project operations, particularly the
flow regime, were made by various parties during the previous relicensing effort, and continue to be
made postrelicensing. Finally, aitibnal data beyond that which has already been identified could

likely be found through an extended literature search. PG&E, state and federal resource agencies, and
other stakeholders should embark on an effort to assemble and review all pertineralaeailata.

8. In preparation for the upcoming FERC relicensing process for the Project, begin a collaborative effort

to discuss and consider potential changes in Project operations and other protection, mitigation, and
enhancement (PM&E) measures foradromous salmonid populations in the upper Eel River. The

current Project license expires on April 14, 2022; the relicensing process will officially begin by April 14,

2017 when PG&E is required to file a Notice of Intent to File an Application foL.idemse (NOI).

COw/ Qa LYyGSaINIGSR [AOSyaAy3d tNrOS&daa F2NJ LINRP2SOG N
steps that provide for collaboration amongst the project owner/applicant, resource agencies, tribes,
non-governmental organizationsther stakeholders, and FERC. The primary steps in the relicensing

process include:

1 Applicant files a NOI and a Pagplication Document. There-Application Documenincludes
available information about the project and its effect on resources, aaedihed plan for
developing the license application, and a list of preliminary studies and issues.

1 FERC conducts public scoping, which includes preparation of a scoping document, scoping
meetings, a site visit, and preparation of a revised scoping docubas®d on public and
agency input.

1 Applicant prepares study plans to address information needs and resource issues. The steps
Ay@2t SR Ay (GKAAa LINRPOS&aa AyOfdRS adl(1SK2f RSNAC
preparation and filing of proposed stugjans, meetings to discuss proposed study plans and
NBEaz2f @S adGdzRé RAAIFIANBSYSyiGaz LI AOIYy(iQa FTALAY
Study Plan Determination.

9 Applicant conducts studies and prepares license application. The steps inwothédprocess
AyOf dzZRS | LILX AOFy G Qa LISNF2NXIyYyOS 2F (KS addzRASa
NBL2NIa 6AGK CO9w/ FyR ailF{1SK2t RSNA F2NJ 02YYSy
preparation and filing of draft license applicatioittvFERC and stakeholders for comment, and
FLILX AOF yiQa LINBLI NI GAZ2Y YR FAEAYI 2F FAYLE A
stakeholders.

T Cow/ LINRPOS2a84 tAOSYyaS LLXAOFGAZ2Y® ¢KS &G SLA
thel LILX AOF GA2YyS COw/ Q& Y2GAFAOFGA2ZY 2F F LILX AOL &
52t A0AGFGA2ZY 2F AYGSNBSYyGA2ya FYyR O2YYSyGas CO9
LIdz2NB dzZ yi§ (2 GKS briaA2ylt 9y @A NRsH¥cSighbhthe t 2 A O8

application.

In the years leading up to the formal relicensing process, PG&E, state and federal resource agencies, and
other stakeholders should engage in discussions focused on relicensing issues that could contribute to
recovery efforts for anadromous salmonids in the watershed. Such discussions, based on the
collaborative review of pertinent available information discussed in Item 7, would better inform decision
making during relicensing by helping to identify potentizhiges to Project operations or
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implementation of additional PM&E measures for the benefit of anadromous salmonids in the Eel River,
while balancing beneficial water uses in both the Eel River and Russian River watersheds.

Actions Identfied but Not Agreed Upon by Members of the Eel River Forum

One additional action was identified for potential inclusion during the development of this chapter:
O2yaARSNI GA2Y 2F GKS [/ 2yaSNBIGA2Yy wSO2YMISYRI A2y A
Project operations (NMFS 2002), including Project decommissioning. However, agreement could not be
reached amongst the parties of the Eel River Forum for the acceptance of this action.

The identified action is as follows:

Consider the ConservatiotsSRO2 YYSYRIF A2y a 2F bacC{Q .A2ft23A0Fft hLIRA
2002). PG&E, state, and federal resource agencies, as well as other stakeholders, should engage in a
LINEOSaa (G2 RA&aOdzaa yR O2yaARSNI bacCc{Qa /2yaSNDI (A

/ wm d dhdlild veduire PG&E to use its resources to widely disseminate information relating
to Sacramento pikeminnow suppression efforts that might rely on public participation for
AYLE SYSYy (Gl A2y ®ET

/| WH ® GCOw/ &aK2dz R NBI dzA NB  tvéysie indéxeseciodsyoRhel y y dzl €
Eel River, Tomki Creek, Outlet Creek and any other stream reach deemed significant by fishery
0A2t23Aa0a0ET

/ wo ® GCO9w/ &aK2dz R NBIljdzANS tDg9 G2 Ayadlftt 3113
described intheorigifa 5hLkbaC{ LINRLZAl f X ® 545 FTNRY GK!
direct measure of the unimpaired flows targeted for release by the flow schedule, provide a

better means to index pulse flow timing, and build a form of redundancy into the unimpaired
flowSAGAYI GA2Y LINPOSRAZINBXET

pu

/[ wn @ GCOw/ aK2z2dzZ R addzReé (GKS FSIFraAoAfAade |yR
removing the Potter Valley Project in order to restore unimpaired flows and restore access to
historical salmonid spawning and rearing halsted aid in the recovery of listed salmonids in

GKS 9SSt . IFaAryde

Notes of interest for each of these action items include:

CRL1. Suppression activities for Sacramento pikeminnow are currently on hold, pending
identification of suppression methods thateanot harmful to juvenile steelhead.

CR2. Salmon carcass surveys are being conducted annually in index reaches of the Eel River and
Tomki Creek, under a requirement of the FERC license.

CR3. Currently, daily unimpaired flows at the Project are bmitaylated through a mass
balance equation using changes in Lake Pillsbury storage levels and flows measured at
downstream Project gages-(H, Eel River below Cape Horn Dam; aiidéb Botal diversion flow
through Potter Valley Powerhouse). A gage sitdomki Creek near its mouth was maintained
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from 1985 to 1995 as part of a Projeelated fisheries monitoring study. Mean daily discharge
data are reported for this period by SEC (1998).

CR4. Project decommissioning is likely to be raised during tt@mipg Project relicensing
process.

The primary argument in favor of accepting this action was that all actions that may contribute to the
recovery of anadromous salmonids in the watershed should be considered, even those that may be
addressed duringite upcoming FERC relicensing process. Arguments in opposition to accepting this
action included: this set of actions, particularly Project decommissioning, is not within the purview of
the Eel River Forum and will be addressed during the FERC religemsiags; and parties dependent

on water deliveries to the Russian River for various beneficial uses could not agree to considering
cessation of these diversions.
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8: MONITORING

Summary ofthe Issué

Theobjectiveof this chapter is to describ@ngoingmonitoring activities in the Eel Rivand tosummarize
the status of fish populationg\n inventory of current monitoring activities is necessamprvide a
framework for organizing and expandifugure monitoring efforts. This chapter considers threégpes of
monitoring: biological monitoringhabitatmonitoringand citizerbased monitoring.

Eel River stakeholders need informatiwith whichto track progressof efforts to recover threatened
biological resourcesMonitoring provides essential inforrian to inform decisions and actions. We have
more detailed information today on Eel River aquatic resources than we did 50 years ago, yet the status
YR GNI 2SO02NE 2 ¥remandnclénsS AdvandedisrbiitaringNdetocisland S a
technologes have the potential to provide abundant dasaplanning and integration of monitoring

efforts is critical

Biological monitoring is focused on anadromous fishes of the Eel River (lamprey, sturgeon, salmonids), with
California Department of Fish andlalife (CDFWundertakingmostEndangered Species AESA

monitoring, and the Wiyot Tribe leading lamprey and sturgeon monitoring effédsie labitat

monitoring overlaps withvater quality monitoringincluding flow (see Chapter Water Resources),
temperature, and sedimeniThe State Water Board and Regional Water Boasisee water quality

monitoring Citizenbased monitoring cameasureboth physical and biological aspects of the Eel River,

and primarily includes organized volunteer or ragency &orts. Citizen groups includ&el River

Recovery Proje¢dERRR}Yhe Wiyot Tribe, Friends of the Eel Riwrd Friends of the Van Duzéiver

Citizen monitoring can provide highly useful daswell as provide opportunities to conndae

communityd 2 G KS 9SSt wAJD&bdddes 6 dzy Ry i y I {dzNI €

Several organizations currently conduct biologimahitoring nthe Eel Riverdsin. Pacific Gas & Electric
carries outspawner surveys in Tomki Creek and the Upper Eel River above Van.Avkastlef this PG&E
monitoring is in the immediate vicinity of Scott and Cape Horn dams. For adult salmonids, CDFW conducts
coho salmon spawner surveys on tfian Duzen, South Fork, and upper Mainstentizets(and in
LawrenceGrizzly Bull,Hollow Tree,Sprou) ard Outlet creeks) and summer steelhead surveys in the
Middle Fork Eeind Van Duzen riversCDFW also monitors resident trout within Mendocino National
Forest, and maintains juvenile salmonid index reaches in Hollow Tree, Ryan, andrééghissA

coopeative effort between CDFW, Humboldt Redwood Company (HRC), and Pacific States Marine
Fisheries CommissigRSMFC) monitorayenile salmonid distributionn the lower Eel and Van Duzen
rivers with summer snorkel survey3he Eel River Recovery ProjeBRP) and the Wiyot Tribe lead efforts
for fall Chinooksalmondive counts, with participation from HRC.

Some wn-salmonidfishmonitoring is also underway in the Eel River waterslratific lamprey passage
is recorded at the CDFW Van Arsdale Fisheras8f and Sacramento pikeminnow have been
monitored by PG&Esreen Sturgeon populations in the Mainstem and Middle Forkigsrksare under
investigation by the Wiyot Trib&iversity of estuarine fishes is measured monthly at Salt River
restoration sites by theHumboldt County Resource Conservation District (HCRCD)

For the sake of organization, physical habitat monitoring will be considered separate from biological
monitoring, though the linkage is of utmost importanddabitat monitoring is necessaty determine if
restoration actions are effective andpbsitiveresponses are quantifiablésSome vater quality
parameters such asemperature and turbidityare alsoimportant biologicalhabitat variables

®The Eel River Recovery Project provided much useful information on planned monitoring activities for use in the
Eel River Action Planh&se contributions are summarized here, while moegail is presented in Appendix A
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Water quality monitoring is conducted by PE&emperature), th&kegional Water Quality Control Board
Surface Water Ambient Monitoring ProgrdBWAMPmetals, nutrients, algae, invertebrates), the Wiyot
¢NROSQA & 7T A NE(phosphbrdsinirégen, dotaldecdl SalifériEal petroleum hydocarbons,
priority metals, suspended solids, and semlatile organic compounds), HCREBC (temperature,
turbidity), CDFW (temperature), California State Parks (temperatame)ERRP (temperature, toxic algae).
Temperature impairment and blugreen dgae issues are discussieather in Chapter 3Water Quality.
Implementation of water quality measures for temperature and sedimieMELs is the responsibility of

the Regional Water Boar@hese ongoing monitoring activities are summarized in Table
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Table7. Current monitoring activities in Eel River dudisins, as of May 201%.ead agency, type of monitoring, and location of monitoring is presented.

Target Van Duzen/Lower Eel South Fork Mainstem Eel Middle Fork Middle Mainstem (MF to Tomki  Upper Mainstem
(below SF) (SF to MF) Creek) (above Tomki Creek
ERRP, Wiyot, HRC Adult| CDFW spawning surveys: N/A CDFW Van Adale Fishery N/A
snorkel surveys: pools GRTS sample, CDFW Station
Coho Adult below South Fork Sproul Creek
confluence LCMproposed)
CDFW, HRAPSMFC CDFW Sproul Creek N/A CDFW Outlet Creek Index N/A
Coho . juvenile snorkel surveys | LCMproposed)
Juvenile GRTS sample
ERRP, Wiyot, HRC Adult| CDFWspawning surveys: CDFW spawning | PGE spawning surveys: Tomki| CDFWspawnng
Chinook snorkel surveys: pools GRTS sample, ERRP surveys: Hollow Creek, Eel Mainstem . surveys: Hollow Tree
Adult below South Fork snorkel surveys, CDFW Tree Creek CDFW Van Arsdale Fishery Creek
confluence Sproul Creek Station
LCMproposed)
CDFWHRCPSMFC CDFW Sproul Creek CDFW Van Arsdale Fishery CDFW juvenile
Chinook juvenile snorkel surveys | LCMproposed) Station salmonid index
Juvenile GRTS sample reaches: HoIIO\_/v_
Tree, Ryan, Willits
creeks
CDFW smmer steelhead | CDFW spawning surveys: CDFW summer PG&E spawning surveys: Tomki| CDFW spawng
Steelhead snorkel surveys GRTS sample, CDFW steelhead snorkel | Creek, Eel Mainstem surveys: Hollow Tree
Adult Sproul Creek surveys CDOFW Van Arsdale Fishery Creek
LCMproposed) Station
CDFWHRCPSMFC CDFW Sproul Creek P&E summer fish rearing CDFW juvenile
Steelhead juvenile snorkel surveys | LCMproposed) monitoring: between Cape Horn| salmonid index
Juvenile GRTS sample apd MFE CDF_W Vanradale reaches: HO||0\.N'
Fishery Station Tree, Ryan, Willits
creeks
Wiyot Tribe lamprey plan| ERR®bservations of Wiyot Tribe: CDFW Van Arsdale Fishery Mendocino National
Lamprey Wiyot Tribe_ vegetation/ Sacrament@ikeminnow, | Mobile Station: Iamprey, _PG+E: Forest resident trout
Sturgeonl avian species richness: | beavers Sturgeon Sacr_am_entcplkemlnnow surveys: 125 streams
Trout etc, Cock Robin Island, Surveys monitoring
T HCRCD: Salt River fish
diversity
Sediment HRC turbidityBear and ERRP observations of

Jordan creeks

sediment deposits
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Wiyot, ERRP, SWAMP, | SWAMP, ERRP, Cal. Statf SWAMP SWAMP CDFW, P&E, SWAMP
Temperature

HRC Parks

Wiyot first flush SWAMP long term (4), SWAMP SWAMP long term] SWAMP
Water parameters (2), SWAMP | SWAMP beach bacteria (8 MF at Dos Rios
Quality long term (4) HCRCD Sal

River(12)

ERRP toxic algae ERRP toxic algae, SWAM
Algae, . . )

. nutrient biostimulation
nutrients .
sites (6)

HRC: LWD, pools, SWAMP PSA macroinver SWAMP PSA

substrate, canopy (22 and habitat (1) macroinverts
Other reaches); SWAMP PSA: and habitat at
Habitat macroinverts and habitat Panther Creek

(2 in Lawrence Creek) above Welch

Creek

List of abbreviations for Table CDFW: California Department of Figld &Vildlife, ERRP: Eel River Recovery Project, GRTS: Generalized Random
Tessellation Stratified, HCRCD: Humboldt County Resource Conservation District, HRC: Humboldt Redwood Company, leQWbrifteitycl

LWD: Large Woody Debris, PG&E: Pacific GbElantric, PSA: Perennial Streams Assessment, PSMFC: Pacific Statdsidflarine Commissipn
SWAMP: Surface Water Ambient Monitoring Program.
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Status of Fishes in the Eel River

As with most major Californiavers, native fish of the Eel River haveehécallyextirpated orarein
decline, while exotic species have become establishedexample, steelhead were historically present
in 463 Eel River streams, but are currently present in only 332 of these streams (Becker and Reining
2009). Likewise, ¢m salmon are absent in many historically occupied tributasfeke lower Eel and

Van Duzenivers (NMFS 2014), and have recently become restricted to coolersigestributaries of

the South Fork Eel River (CDFW 2015).

The diversity of fish speciedpag with amphibians, invertebrates, mammals, and birds, is an indicator

of ecosystem health. Therefore, all of these organisms are it@appthough funding sources tdate

KFEgS F20dzaSR 2y al f Y2y ARa RdzS CannoniKes af e BdtiviiiNB | G Sy S
are presented in Table, 8vhile fish and amphibians of the Eeldiestuary are listed in Tableo®

Chapter 6The Eel River Delta and Estuary.

Pacifidampreyg SNBE 2y O0S LINBGI f Sy i Sy2dzaK (2 edampréyiand] Sy f & 0
GreenSurgeon wereconsideredor ESA listing in 2003 and 2004, respectivelye to population

declines in the southern portion of their rangédamathSiskiyou Wildlands Center 2003, NMFS 2005)

NMFS determined ESA listing for thesecig®e was not warranted, but classified them as Species of

Concern Greersturgeon populations are found in the Middle Fork Réletr and other independent

populations may exist in other BRIversub-basins (NMFS 200%lthough there is limited data otie

historical distributionand abundancéKlamathSiskiyou Wildlands Center 200the current known

distribution of Pacific lamprey in the Eel River has been compiled from anecdotal evidence by Stillwater
Sciences (2010).

Although it is clear that EeiRr salmonid populations have seanenormous historicatlecling the

extent of recovenof Eel River salmonid populatioremains difficult to ascertain from existing data (Good

et al. 2005, Williams et al. 2011ish were counted at the Benbow Damtbe South Fork Eel River

from 1938 to 1975. These counts documented a decline of coho salmon, and other species (Table 3).
Adult Chinook salmon and steelhead have been counted annually at the Van Arsdale Fish Station (VAFS)
since 1933¢reating the longst duration adult survey data set in the Eel RiverBésee Figures 2, 3in
Chapter 1 Introductionfor illustration of decline) The reasons for this decline ayely summarized in

this document, andreanalyzed in detailvithin state and federal rec@ry plans.

The Eel River has three federally listed species of anadromous salmonids: coho salmon, Chinook salmon,
and steelhead.TheSouthern Oregon/Northern California Coag&ONCQ)ohosalmon Evolutionarily
Significant Unit (ES|U.galifornia CoagCC) Chinookalmon ES|and Northern California Steelhead

Distinct Population Segment (DPS) federally listed as threatenedUfiited State<ffice of the Federal
Registerl997, 1999, 2000)Coastal atthroat trout also inhabit the lower Eel River, regenting the
A2dziKSNY SEGSYG 2F GKIG ALSOASAQ NIy3ass odzi +F NB
also found above the extent of anadromy, and could contribute to the genetic diversity of downstream
anadromous steelhead (Wilzbachadt 2012.

O
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Table8. Fish fauna of the Eel River.

. Life
Joecies Satus history Notes
Native species
Pacifidamprey, Entosphenugidentatus D Anad [Namesakeof EelRver
Riverlamprey,Lampetraayresi R Anad
Pacifidorooklamprey, L.richardsoni R Res
Greensturgeon Acipensemedirostris R Anad |[Fewrecentrecords
Sacranento sucker Catostomusoccidentalis C Res
EulachonThaleichthygacificus R Anad [Probablyextinctfrom Eel Rver
SouthernOregquorthern Californiacoho saimon, T Anad Distinct Population Sement
Oncorhynchugisutch (DPS)
CGaliforniacoastChinooksamon, O. tshawytscha T Anad |[EvolutionarilySignificantJnit
Pinksamon, O. gorbuscha R Anad [Probablyextinct fromEel Rver
Chumsamon, O. keta R Anad
Residentrainbowtrout, O. mykiss c? Res |Interbreedswith steelhead
North Californiacoastwinter steelhead O. mykiss T Anad |DPS
North Californiacoastsummer steelheadO. mykiss| T Anad |DPS
Qoastalcutthroattrout, O. clarkiclarki D Anad
Pricklysculpin,Cottus asper C Res |Youngcanrearin estuary
Goastrangesculpin,C aleuticus C Res |Youngearin estuary
ThreespinesticklebackGasterosteusculeatus C |AnadRes

Introduced(alien) species

Americanshad,Alosasapidissina D Anad
Threadfinshad,Dorosama cepedianum A Res |PillsburyReservoir
Goldenshiner,Notemigonuschrysoleucus C Res |PillsburyReservoir
Californiaroach,Laviniasymmetricus A Res

Sacranento pikeminnow, Ptychocheilugrandis A Res
Speckledlace,Rhinichthy®sculus C Res [VanDuzenRver
Brown bullhead , Ameiurusnebulosis C Res |PillsburyRegrvoir
Greensunfish,Lepaniscyanellus C Res
Bluegill,L.macrochirus A Res |PillsburyReservoir
Largemouth bass Micropterussaimoides A Res |PillsburyReservoir

Abbreviatiors for status are: A = abundant, C = common, D = declining, R =rare, T = listed as a threatened species

under the ESA. From Yoshiyama and Moyle 2010.
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Threats to Eel River Fishes

NMFSecommends monitoring the following threats to salmonid persistengdoss of habitat, 2)
hydropower operations, 3) harvest and overutilization, 4) hatcheries, 5) disease and predation, 6)
inadequate regulations, and 7) natural causes (Crawford and Rumsey 2011). Some of these threats
directly affect salmon populations€i.harvest), while other threats act primarily on the quality and
availability of salmonid habitatAll of these threats (except harvest) affect the broader biological
community of the Eel River, and not just salmonids.

Loss of habitat is the primagpncern for many native Eel River figee Chapter:SHabitat Restoration)
Habitat monitoring is discussed later in this chapter. Hydropower operdiinitthg anadromous habitat
at the PG&E Potter Valley Project are licensethbyFederdEnergy Regulary Commissionpand are
discussed in detail i@hapter 7 Potter Valley Project.

Harvest threats cannaturrentlybe directly determined for Eel River Chingatmondue to a lack of data
OhQCI NNBf f S ithe harvest rataifer Klanath MofsniC8iho&salmonis limitedin order

to protect CC Chinoadalmon $ocks (PFMC 2014). The offshore area surrounding the Eel River mouth is
closed to fishing, thougmiriver portions of the Eel basin are open to catntd-release fishing for

Chinook sknon and steelhead

1 Recommendation: investigate the effect of mixstick ocean fishery on Eel River Chinook
alfy2y LRLMZ I GA2ya dAAYy3d YSGK2RA 2dzif AYSR o8&

At present, there are no hatcheries in tBel Rivebasin, though locaChinook salmon genetiiversity
mayhave beeraffected byhatchery outplantsas recent as 199@jorkstedt et al. 20053nd steelhead
were planted in the South Fork Eilveras recently as 1995 (PG&E 1998atchery influences are not
likely to be a coservation risk to Eel River Chinook salmon (Good et al. 2D&8ase problems for Eel
River salmonids are currenthypt a threat although increased stresses due to continual habitat
degradation (especially temperature) may increase disease risks fatthre (NMFS 2007) Predation on
juvenile salmonids by invasi@acramentgikeminnow is d@hreat (NMFS 2007).

Inadequate regulatory mechanismese ahreat to salmotidsthat can only be controlled by human
intervention. Despite numerous overlappingeagy efforts to protect valuable salmonid resources, many
threats and stresssthat affect @lmonid survivaare avoidable andontinue urchecked. For example,
marijuana cultivation sites are known to illegally divert water and deliver sediment to stréam illegal
road building(Bauer et al. 2015 he Regional Water Board has begun a program to inspect larger
cultivation sites anaorrect harmful activitieslllegal grading, poorly constructed roads and forest
clearings can all be identified fromréed imagery. A watestorage program similar to the one in the
Mattole watershed could reduce illegal water diversions from the fully apaitgd Eel River (see

Chapter 2 Water Resourcgs

Global climate change operates at a slow pace relative to hnumtarations of the landscape. Increased
water temperaturegIsaak et al. 2012), lower summer flows (Barr et al. 2010), more intense storms (Bates
et al. 2008 andthe resulting highewinter flows(Doppelt et al. 20083re somescenarios likely to resul

from global climate change. Salmdsevolved in dynamic environments, and climate change will test

the limits of adaptations to these more extreme conditions. Sheiem climatic changet the

California Current (and the ocean food chain) are lirtketthe Pacific Decadal Oscillation (Jacobsen et al.
2012). Changes to the ocean food supply in turn atieeidromous EdRiver fishes.

Noassessmendf Eel Rivesteelheadand Chinoolksalmon population statueelativeto recovery targetss
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currentlyavalable (with limited data for coho salmonNMFS releasgthe public review draft of the
Multi-Species Recovery Plan2015 whichdescribes Eel River Chinook salmon and steelhead population
targets Recentalmonid monitoring activity in the Eel Riveashfocused on coho salmon, in part
because only th6&ONCC colgalmonrecovery plan is completend because coho salmon are listed
under the California Endangered Species Act (CEBAFS anticipates that many current cadamon
recovery objectivesnd ationswill overlap with the needs of other salmonid species.

Coho salmon

Coho salmon were the first salmonid listed as threatened in the Eel River basin (19%tk taedmost
threatened extant species in the baskoshiyamandMoyle 2010) Anextended freshwater rearing

period makes thespeciesspecially susceptible to poor habitat conditions during estanmer low flow
periods. Th&NMFSecovery goal for a low threat of extinction is 28,700 adult spawners in the entire Eel
River systemYoshiyamandMoyle (2010) gave a historical estimate of about 100,000 adult coho salmon
for the basin. The recovery target for coho salmon is thus lower than historical abundance, but should
ensure longerm survival of the specigdlMFS 2014Basinwide CDFW dm salmon spawner surveys of
the South Fork Eel River began in 2010. CDFW estimated that there were 1,023 coho salmon redds in
20102011, and 1,084 coho salmon redds in 2@D12 for the South Fork Eel River watershetich is
equivalent to over 2,000 spaners (CDFW 2015).

NMFSdentified sevencoho salmorpopulationsin the EelRiver basin. One population occupies a
coastal sukbasin:1) TheLowerEel/VanDuzerrivers while the other six are found in interior stdasins:
2)the South ForlEelRiver, 3the MainstemEelRiver 4) the North ForkEelRiver,5) the Middle ForkEel
River, 6) the Middle MainstemEelRiver,and 7) theUpperMainstemEelRiver(Williamset al. 2006).
NMFS2014)setrecoverytargetsfor thesepopulations basedn a modelof the potential of stream
reachedo supportrearingcohosalmon, rather than historical data.

The North Fork and Middle Fotkhosalmonpopulationsin this basin are assumed extirped (CDFG

2004, Yoshiyamand Moyle 2010)andthe Upper Mainstenpopulation containscriticallylow numbers

of coho salmor{Jahn 2010). Depensation occurs when a low number of spawners leads to reduced
production or survival of eggs, because of reduced success in finding mates or a high egg predation rate
(NMFS 2014). If a palation is below the depensation threshold, depensation is occurring and the
population is at high risk of extinction. Of the six coho salmon populations in the Eel River basin, all but
one (the South Fork Eel River) is at high risk of extinctiba.Noth Fork Eel, Middle Fork Eel, and Upper
Mainstem Eel viers populations arat high risk of extinction if not locally extinctv@&n the low amount

of accessible coho salmon habitat in these populations, NMFS expects them to serve a supporting role in
recovery. NMFS will use sufficient juvenile occupancy as a measure of recovery of these populations.
NMFS will use spawner targets associated with a low risk of extinction as the measure of recovery of
coho salmon populations in &South Fork Eel River (98pawners), Lower Eel/Van Duzen River (7,900
spawners), Middle Mainstem Eel River (6,400 spawners), and Mainstem Eel River (4,800 spawners).

Chinook salmon

The EeRiveronce supportedh Chinook salmofishery(Lufkin 199%and the largest population of
Chinooksalmon in the ESU rang¥oshiyama and Moyle 2010). These fall spawners generally spawn in
larger mainstem reaches than tributary spawning coho salmon and steelhead Theuspringrun life

history of Chinook salmon is assumed extirpated fromliasin (Bjorkstedt et al. 200#.shortage of

data currentlylimits the potential for Eel RiveChinook salmomecovery(NMFS 2007)ERRP dive counts

of fall Chinook have documented increased numbers in regeats (ERRP 2015, see Chapter 1
Introduction). NMFS set recovery targets for Chinook salmon populations in the lower mainstem/South
Fork Eetivers (7,300 spawners), Van Duzen River/Larabee Creek (2,900 spawners), and the upper Eel

77| Page



EEL RIVERCTION PLAN FINAL REPORU16

River (10,400 spawners). The most impaired life stage for EelGimook salmon is the pigmolt
(NMFS 2015).

Steelhead

Two distinct runs of steelheagkistin the Eel River: the more abundant winter run, and liss
abundantsummer run. While there is relatively limited data on winter run abundance (Good et al),2005
they are likelyless imperiled than cohsalmonand Chinook salmon (Yoshiyama and Moyle 2010
Summer steelhead are known to persist in areas of the Middle Eelrland Van Duzen rivelsut are
assumed extirpated from the South FdEkIRiver (CDFG 29).NMFS has recovery targets for many
subpopulations of winterrun Eel River steelhead. Among the larger populations are the South Fork Eel
River (19,000 spawners, plus 500 summer), Middle Fork Eel River (9,400 spawners), North Fork Eel
River (6,30Gpawners), Van Duzen River (6,200 spawners), the upper mainstem Eel River (4,200
spawners), Outlet Creek (3,800 spawners) and Tomki Creek (2,700 spa®apis)er rearing juveniles

are the most impaired life stage of Eel River steelhead (NMFS 206IDFW Steelhead Report and
Restoration Card Program obtains some angler data for the recreational steelhead fishery on the Eel
River.

Biological Monitoring

Ongoingamprey research by the Wiyot Tribe and Stillwater Sciences is focugampatation

assessmat, with lamprey spawning and distribution surveys conducted in Wiyot Ancestral waters
(Stillwater Sciences 2014 addition to lamprey monitoringhese groups have used mobile DIDSON
(sonar camera) surveys d92 river kilometerdor sturgeonpopulation assessmentlosh Strange,

Stillwater Sciences, pers. comnBpth white and green sturgeon were sighted in the Eel River estuary
during snorkel surveys for fall Chinook salmon (ERRP 2015). The Wiyot Tribe has expressed interest in
operating a system toatect sturgeon entering the Eel River which were tagged elsewhere.

1 Recommendationnistall a sonic receiver detection array at sites within the Eel River sturgeon
migration corridor, including marine, estuarine, and riverine areas.

Sacramento jxeminnow wee accidentallyintroduced to the Eel River via Lake Pillshurkiere they

were likely used as fishing bait. Sacramento pikeminamknown to prey omnd compete with

juvenile salmonidgNakamoto and Harvey 20033 KS 9 Sf wA @SNRA faturéa BgeR 0 & I NI
favor Sacramento pikeminnow over salmonids (Reese and Harvey. ZB8@&amento fkeminnow

eradication is very unlikely in the Eel River. Instead, efforts foc&oramento fxeminnow

suppression and control (see ChapterPotter ValleyProject).The following recommedfation is

discussed in Chapter 9

1 Recommendationtn lieu of annualSacramento fkeminnowsuppression actior G&Eshould re
scopeand implementa Sacrament@ikeminnowabundancemonitoring planusing direct
observation tebnigues,targeting an abundancestimateor indexof abundancen the EelRiver
reach between Scotbamand CapeHorn Damand inthe reach betweerCapeHornDamand
Outlet Creek Tracking annuabundancewill provideimportant informationon population
fluctuationspotentially related toPVFlow releases.

The Humboldt County Resource Conservation District oversees restoration work $alttidver (see
Chapter 6 The Eel River Delta and Estuary), and evaluates response to habitat improvements. Twelve
sites around restored areas are visited monthly. Water quality and fish samples are gathered at each
site. The monthly visits monitor the diversity of fishes inhabiting the sites over time (Darren Ward, HSU
Fisheries, pers. comm.).
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Salmonid Monitoring

Threetypes of ESA monitoring pertain to ESA salmonid listing: 1) status and trend monitoring, 2)
implementation and compliance monitoring, and 3) effectiveness monitoring (Crawford and Rumsey
2011). NMFS recommends that salmonid status and trend monitorifigdosed on four Viable
Salmonid Population (VSP) criteria: 1) abundance, 2) productivity, 3) connectivity, and 4) diversity
(McElheny et al. 2008). In addition to gathering information on the status of salmonid populations,
threats to salmonid habitat ahpersistence also need to be monitoré@drawford and Rumsey 2011)

CDFW and NMFS develope@aastal salmonid Monitoring PId&MP, Adams et al. 201I)heCMP
proposeamonitoring focusedn two essentiaklements:1) the statusand trendsof salmonidpopulation,
rangesdistribution attributes, andhabitat conditions,and 2) the performanceof salmonid recovery

efforts. CDFW is implementing several salmonid monitoring tasks in the Eel River basin, in accordance

with the CMP and federal recovery plaifieRecovery Stratedypr California Coho Saim@GDFG 2004)

2dzif AySa adSLla ySSRSR (2 NBY2@S SpaifichopdldtinY2y FNRY
monitoringactionsare describedfor individual watersheds in the SONCC coho salmon recovery plan

(NMFS 2014).

To aid resource agencies and the public in evaluatingi&i®A salmonids, NMFS issued the document:
Guidance for Monitoring Recovery of Pacific Northwest Salmon and Steé@readord and Rumsey
2011). Specific protocols for salmonid ptgiion monitoring are described by the CMP (Adams et al.
2011) and by the American Fisheries Society PublicaBaimonid field protocols handbook: Techniques
for assessing status and trends in salmon and trout populafigtotnson et al. 2007NMFS reavery
documents specific to Eel River populations should dictate which monitoring activities are done.

1 Recommendation: Integrate or modify existing data collection protocols to fit into larger recovery
plans (CMP, Eel River Action Plan, SONCC coho salcaomeny plan).

Adult SalmonidAbundance

Adult coho salmon abundande California is currently determined by survey estimates of redd

abundance (Adams et al. 2011). A Generalized Random Tessellation Stratified (GRTS) sample of survey
reaches is used to pand to the landscape scal€DFW has conducted coho salmpawner surveys
throughout the South Fork ERliver since 201G pawner surveys in the upper Eel River, Outlet Creek,

and Tomki Creek near the Cape Horn Dam currently give an index of aduliaaloerid the Upper and

Middle ForkEel Rivesub-basinsMonitoring adult salmonids at more locations in the Eel River would aid

in assessing the status of those populations.

Adult counting stations areot feasible for larger Eel River reaches, since generally require large
infrastructure (i.e. damsA sonar camera (DIDSON/ARIS) may be a viable alternative to obtain accurate
counts for larger geographic areas of the Eel River basin. Identification of different species from DIDSON
images has been id¢ified as a research need by the SONCC coho recovery plan (NMFSa2@IMMFS

does not currently support sonar population estimates where salmonid runs overlap. CDFW has already
employed sonar technology on North Coast rivers, including the Mad RecwdRd Creek, and the

Smith River (Phil Bairrington, CDFW, pers. comm.).

1 RecommendationEstablish a sonar counting station (either DIDSWWNRRIS) at the mouth of
the South Forleel River and/or on the lower mainstem Eel River, to supplement and validate
current CMP adult abundance estimates based on redd surveys.

1 Recommendationtnvestigate and demonstrate ability to differentiate species using sonar
technology for times when runs overlap.
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Annual snorkel counts of adult fall Chinook salmon are orgartigelle Eel River Recovery Project and
undertaken by volunteers, the Wiyot Trignd HRC The surveys covewrer 30 miles of river, including
deep holding pooléound below the South Forkel Riveconfluence andn spawning reaches further
upstream €.g, Bear Creek, Sproul Creek). Coho salmon and steelhead are occasionally sighted during
these surveys. The direct observation and video documentation of Chinook sedtmloiprovide an
important indicator of run timing and index of abundaritéhey wereconsistent with established

protocols and sufficiently quantify the error associated with estimat€sese counts provide valuable
reachspecific informationpadult distribution dataand can aid in management of PVP releases to help
upstream migration Snorkel surveys are also used by CDFW in the Middle FdrivErb monitor

adult summer steelhead. These annual surveys have been ongoing since 1996.

1 Recommendationdentify and employ approved adult snorkel survey protocols, including error
estimation Investigate if anthow adult snorkel surveys can be ugedissess adult distribution
under CMP. Investigate if snorkel survey observations of specie@ming may aid in
differentiation of sonar images.

JuveniléSalmonidAbundance, Survival Rates

Juvenile salmonids are more sensitive to freshwatenditions than adult spawners at@ecause they

spend more time in the environment, often in summer when conditions are the w&nsblt abundance

is used to estimate survival ratescausetireflects freshvater habitat conditions Knowledge of the
differing survival of salmonids in freshwater and marine environments can identify what is limiting the
production of a population (Adams et al. 2011).

Alife cycle monitoring statiorLCM) is a place where smadind adult abundance are monitored. LCMs can

be used to: (1) estimate abundance of adult coho salmon and downstream migrating juveniles; (2)
estimate marine and freshwater survival rates; and (3) track abundance of juveniles coincident with habitat
modifications. LCMs should be located and designed for complete counts of smolts and adults using weirs,
fences, traps, live mark/recapture techniques, sonar, or other techni¢fvdams et al. 2011 Adult counts

may be used to calibrate spawning ground suruesed to estimate live adult abundance, redd abundance,
and carcass abundance.

The CMP proposes use of LCMsdétermine freshwater survival rates at a swatershed or basin scale
(Adams et al. 2011Yhe location and seasonal timing of existing LCM statave based on coho salmon
distribution.In the SONCC coho domain, monitoring inititerior Eel Rivers plannedto occur at the
proposedSproul Creek coho salmon L@Mhe South Fork Eel Rivénferences from the South Fork Eel
River LCM about oceaurvival would apply to other interior ERIversubrbasins. Freshwater survival
rates and derived population growth rates from the South Fork Eel River may not be applicable to the
other EelRiversub-basins

The southerrcoastalbasins of the SONCC daim are represented by the ongoing Freshwater Creek
(Humboldt Bay) coho salmon LC&bho salmonuwgvival rates in the lower Eel/Van DuzRiver

population are expected to be similar to those at tHemboldt Bay tributarieCMon Freshwater

Creek.An LCMor Eel River Chinook salmon and/or steelhead would aid in assessing those populations.

SalmonidDistribution, Diversity

Distribution of adult salmonids the Eel Rivetan be determined from spawner surveys and summer
steelhead dives, while distributiosf juvenile coho salmon is currently assessed using summer snorkel
surveys. Coho salmomjenileoccupancysurveysshould becarriedout in all independentpopulations
without an LCM specifically the Mainstem and Middle Mainstem Eel riyBifdlFS 2014).x&ension of

these surveys to a broader geograpsiopeis limited by land access in much of the watershed.
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Geneticdiversity is assessagbsing analysis of DNA obtained from tissue samples. Life history diversity is
assessed by monitoringin timing, a@ class structure, and life history strategies. CDFW is currently
investigating the feasibility of collecting Chinook salmon carcass genetic samplesiébic&Gtock
Identification Anglers and other rivauising citizens have recently been employed tthgamore
samplegSeth Ricker, CDFW, pers. comilany other monitoring tasks exist on the road to recovery,
including research intaew monitoring methods.

1 Recommendation: Expand snorkel surveys for juvenile coho salmon occupancy to all accessible
reaches of the EeRiver

1 Recommendation: Develop a procedure for collecting and archiving tissue samples for future
assessmento track changes in genetic diversity and identify stocks.

Habitat Monitoring

The quantity and quality of aquatic habitats in thd E&ver affect fish populations, as well as people
inhabiting the watershedMonitoring the response and effectiveness of habitat restoration hanbee
lacking to date (see Chapter Habitat Restoration).he status and trends of Eel River aquatic habitat
must be known to determine effectiveness of restoratanmd delist threatened species

Some habitat issues facing the Eel River include: lack of complexity, high temperatures, altered hydrology,
and reduced pool depths. A lack of-offannel and floodiain habitats may limit overwinter survival for
salmonids, with no refuge areas for fish during high flows. Sediment inputs and water diversions have
reduced pool depth and frequency, making survival during summer months difficult for species reliant
uponcool water. The history of logging in the watershed has reduced the volume of in stream large wood,
while some habitat is unavailable due to a lack of connectivity.

Sediment and temperature were among the first habitat problems to be identified for thRikzer.
Between 1999 and 200the USEPAeveloped TMDLUf®r temperatureand sedimenimpairedsub
basinsof the EelRiver. Since these issues have not been resolved, habitat monitoring shalidie
these, and other key limiting factors identified $tate and federal recovery plans.

Recent habitat monitoring in the Eel River watershed incluges\entory of habitats lost due to North

Coast Railroad passage barri@@alTrout in 2012 A Passage Assessment Database (RvKizh includes
theEelRiveg | & LJdzo6f AAKSR o0& /It CAAK 0. SO1TSNIIYR wSAyAy3
Timber Harvest and Aquatic Habitat Conservation PRosl dimensions, cover rating and area, and LWD

counts are noted during CDFW summer snorkel surveys for @mos spatial distribution monitoring

(Garwood and Ricker 201%Jabitatchangegiue to expanding ruralevelopmenthave not been

assessed, but this geospatial data either exists or can be easily gathered.

Habitat monitoring is often done on a small geaphic scale for specific remediation efforts (e.g. Salt
River estuary restoration, sdiological Monitoriny} A coordinated effort to monitor habitats on a larger,
basinwide scale has not been attempted (nor funded) for the Eel River. The North Catsskiéd
Assessment Program (NCWAP) has identified many of the elements needed to track Eel River habitat
conditions (NCWAP 2014hd Columbia Habitat Monitoring Program (CHaMP) protocol is currently being
applied on Pudding and Caspar creeks alttregMendocino coast, and could be expanded in theRgeér
basin. The protocol focuses on measuring important salmonid habitat variables, including physical
aspects of the water columrmpool depth, riparian cover, flow, and macroinvertebrates (CHaMP 2014).

Physical habitat measurements, includingsdr (measure of pool volumepool frequency, and McNeils
metrics have been recommended for Eel River SONCC coho salmon recovery plaKiend\bgociates
and NMF%2008. The NCWAP lower Eel River assessmetustiss riparian canopy density, salmonid
spawning substrate, shelter/cover, and percent fine sediment (NCWAP 2014). Repeated measurements of
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these types of habitat variables taken from a GRTS sample would provide habitat trend data to inform
salmonid recoery (CHaMP 2014, NMFS 2014). The SONCC coho salmon recovery plan recommends an
initial survey of coho salmon habitats be undertaken as soon as possible (NMFS 2014). This habitat data
could be used for other monitoring purposes as well.

1 RecommendationMonitor coho salmorhabitat condition witha survey ofexistingbaseline
conditions ldentify where existing habitat data can be incorporated into the initial baseline
survey.

1 Recommendation: Implement a randomized GRTS habitat status/trend monitoring prognam
protocolssimilar toCHIMP, along with GIS analysis of land cover. amdom, continual habitat
monitoring sites should be coupled with existing/proposed LCM stations. Sproul Creek and Elder
Creek could be used as continual monitoring sites, whtiting panels could sample elsewhere
for spatial distribution.

As discusseih Chapter 5Halitat Restoration habitat restoration effectiveness monitoring would ideally
be coupled with both salmonid life cycle monitoring, and a population dynamicsimdadeodel is being
developed for Freshwater Creek (Humboldt Bay) by Humboldt State University which irsgataksand
stage based stoetecruit submodels(Darren WardHSU pers. comm.) Stillwater Sciences has
developed a RIPPLE model focusing quufadion response to habitat conditionStfllwater Sciences
2009).Both of these population models could be applicable to Eel River monitoring programs.

The North Coast Regional Water Quality Control Board has developed a Watershed Management
Initiative (WMI) for Eel Riversub | & A y & ® ¢ KS @ tedrateavater quilily anonttoairly, A & @&
assessment, planning, standards, permit writing, nonpoint source management, ground water protection,
and other programs at the State and Regional Water Bo@rggomote a more coordinated and efficient

use of personnel and fiscal resources while ensuring maximum water quality protection Behefité K S
Department of Forestry and Fire Protection, Department of Water Resources, and CDFW also conduct
water qualitymonitoring. Water quality issues for sorgel River basghave been summarized I§DFW
watershedassesments of the Salt River (CDFW 2005), tivaver Eel Rivewatershed (DFW?2010), the

Van Duzen River wéershed ((DFW2013), and theSouth Fork EdRiverwatershed (CDFW 2014). The

CDFW Coastal Watershed Planning and Assessment Prisgvarking onan Outet Creek waershed
assessment asf 2015

1 RecommendationintegrateRegionaBoardand CDFWindings into monitoring plans as they
become available.

Quartity of discharge has become a central issue for the Eel River, as many streamflows are being
diverted, both legally and illegally. Many of these diversions occur in small, headwater streams and
springs, which may be difficult to detect and isolate wiithited USGStreamflow gauging statioren

larger order streamd-lows of one smaller order stream are continuously monitored on the South Fork Eel
River tributary of Redwood Creek. The following recomnagiod is discussed in Chapter\®ater

Resources:

1 Recommendation: Expand @repartmentof Fish andWildlife, RegionaWater Board,and State
WaterBoardDivisionof Water Rightstaffto investigate regulate,and monitor water rightsand
water diversions.

Turbidity is monitored in relatively few locatiomsthe Eel River watershed, primarily associated with
timber harvest activities. Storproofing of roads is known to reduce or prevent sediment inputs, and
monitoring the effects of sedimeseducing activity is necessary to document responses to thsgse
An alternative or complementary approach is to monitor how many miles of roads havenbedyn
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constructed removed or improvedThe following recommedations are found in Chapter &ediment
Impairment and TDML Implementation:

1 RecommendationDevelop monitoring plansand programsfor collectingandinterpreting
sedimentwater quality data.

1 Recommendation: Develapregionalsedimentmonitoring program thafits with available
resourcelevels,and beginimplementinga baselinedatacollection progam toestablisha
mechanisnfor measuring progresis sedimentreductionefforts. Monitoring mustlink sediment
reductionto improved conditionsfor beneficialuses. Thisprogramshould includg1) a database
of pastand ongoing suspendededimentand turkidity monitoring datafrom the EelRiver,(2) a
TSS and turbidity monitoring programaafeasiblescalethat matches monitoring funding
limitations, (3) aprogramto surveycrosssectionsat bridge crossingsandother suitable
locationsto track change(recovery)of coarsesediment.Thistype of water quality and sediment
monitoring isrelatively expensivéut doesnot needto be collectedeverywhere;severalindex
sites selected torepresenta rangeof watershed conditionsvill be usefulnow and in thefuture
asrestoration measuregmprovesedimentconditions.

Thew S 3 A 2 y I BWAMEbnNURISI&Ng term trend monitoring falissolved oxygen, nutriest toxics,
metals, and mineralat 17 locations in the EdRiver watershed (see ChapterWater Quality.

Monitoring for harmfuicyanobacteria (see Chapteri8 conductedy theEel River Recovery Project
(ERRJat several locations. SWAMP monitors nutrients and biostimulation at six locations in the South
Fork Eel River watershed. SWAMP monitors phylsadzitat and benthic macroinvertebrates at four Eel
River locations with its Perennial Streams Assessment (PSA), and at six other Eel River sites with its
Reference Condition Monitoring Program.

1 Recommendation: Establistater qualitymonitoring stationsalong theEelRivermainstem to
collecttidal stage,salinityand temperature,nutrientsand pH.and otherparameters (from
Chapter 6 The Eel River Delta and Estuary.

Water temperature data is inexpensive to collect, and is gathered at many locatidmes EeRiver
watershed by a variety of agencies. Regional Boargrepared a regiofwide water temperature plan
that includes alatabase of all available temperature dat@ngoingefforts to combine data from multiple
sources are discussed in the fichbhpter of this documeniThe following recommendationseafound in
Chapter 3Water Quality:

1 Recommendation: Expandater temperaturemonitoringin priority areas,particularlysub-
watershedsand stream reachethat currently supportabundantcohosalman runs.Forwater
gualitymonitoring expansiorthe EelRiverForum needsto work with the RegionaWaterBoard
TMDLprogramandthe StateWater. 2 | N:Rz@rMonitoring Programto implement
standardizednonitoring protocolsMonitoring dataneedsto link to the SWAMRrogramand
database.

1 Recommendation:Support expansion and continuation of SWAMP monitoring to track nutrients,
cyanobacteria, and algae in selected Eel River locations.

Citizen Based Monitoring

Given the extent of private holdings in tB®l River basin, and lirad funding available to support
Y2YAG2NAYI | OGADAGASASONBERI YOBA @ FNOFIANRT ¥ NI BRG B O
interpretation may be necessary to obtain all needed datéiz€h groups focus on community ougeh,

actively monitoring Eel River resources both This section focuses @sues thavolunteer groupsan

easily addresswhile the next chapter discusses community outreach and collaboration in more detail.
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Watershed groups and volunteer efforteady exist within the Eel River basin. Current levels of citizen
involvement show thatesidents of the Eel River basuant to help. Providing more opportunity to help

monitor natural resources may lead to more volunteer participatidheFriends of he Van Duzehavea

watershed management plaand a summary of monitoring activitiesailable atvww.fovd.org Citizen
Y2YAU2NAYy3 RI&@ Aa KStR |G { ¢ asevbddedatkdon BdSodnkkd > | LJ2 |
Eel River Since many citizens merely wish to know if the river is safe to enjoy on a hot daypéhisa A a

AG a6AYYIFOfSéE Y2YyAG2NAY3 gAftf O2yliAydzsSod 9wwt LI2ff
here: http://www.krisweb.com/ERRP/ERRP_Temp_ Flows ToxicBGA final.pdf

The following indicators are currently being monitored by citizen groups:

Temperature

The Regional Boafi@&gionwide water temperature datakse can accommodate data gathered by
citizenbased groups. The agency ladsodeveloped aitizenbased website
http://www.waterboards.ca.gov/water_issues/programssvamp/cwt_volunteer.shtml Water

temperature probes can be deployed with minimal training, though some instruction regarding
placement, etc. may be requireditizen groupinvolvementin gathering agency water temperature data
in the Eel River baspould be used as a template for community involvement in other monitoring areas.

Flow

Flow measurements require some technical knowledge to gather reliable results. However, ERRP has
obtained State Water Board funding to monitor water temperature as a piaxfow (Higgins 2014).
Water temperature data loggers will reveal when a stream has dried up, when they begin to record
ambient air temperatures. Timkapse photo documentation of dry streambeds is another area where
citizen monitoring could be especialielpful, since government workers are unable to access many
areas.

Algae/Nutrients

Obtaining water samples for lab analysis is a relatively simple process. The ERRP efforts in this area should
continue and expand. The following recommendation for aitim®nitoring is from Chapter. 3Vater

Quality:

1 Recommendation: SuppoRRfforts to expand citizedbasedmonitoringof water
temperatureandblue-greenalgae.The 9 w w lar@edy volunteeeffort hasdemonstratedthe
ability to collectvaluablereattime datathat canbe usedto supplementongoing agency
monitoring programsparticularlyreaching locationgaccessibléo agencypersonnel ERRP
shouldpursueefforts to collecttemperaturedataat sitesmonitored previously (e.91,998 survey
by HumboldtGounty Resource€onservatiomistrict),allowinga comparisorof current
conditionsto thosefrom the past.

Fish

CKS 2A2820 ¢NAO6SQa fSIRSNBRKALI Ay fI YLINBe | yR adidzNB:
participate in biological monitoring.he ERRP has expressed interest in monit@axyamento
pikeminnowpopulations in lieu of suppression activities which can harm salmonids (Higgins 2014). Citizen
observations oBacramento fkeminnowhelp determine spatial distribution trends. Citizenselpvations

of rare fish (summer steelhead, for example), fish kills, and sturgeon in unique areas can be documented

with photographic or video evidence. The collaborative effort of HRC, the Wiyot Tribe, and ERRP

volunteers to survey the annual Fall Chingaknon migration is discussed earlier in this chapter. These

surveys provide an excellent opportunity for volunteers to participate in important monitoring.
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