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Today’s Presentation

Listing and Status of Salmonids in Both Basins
Huffman Ad Hoc Fish Passage Evaluation — Dec 2019

Fisheries and Ecosystem Responses — April 2021

Scott and Cape Horn Dam Removal Alternatives — Nov 2021

Cape Horn Dam Fish Passage Improvements — Nov 2021

[ Eel River watershed 8=
] Russian River watershed San Franciscog
[ | Diverted drainage area —

RUSSIAN RIVER

WATER
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Final Coastal Multispecies October 2016
Recovery Plan

« California Coastal Chinook Salmon
« Northern California Steelhead

« Central California Coast Steelhead

WEST
COAST
REGION

Santa Fisn, Calfiemia

RUSSIAN RIVER

115, Daparmeant o Commeros | Nationsl Oosanic snd Atmspheric Administation | Nationsl Marins Fizhariss Sarvica FISHERIES W B T E R
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CC Chinook NC Steelhead _CCC Steelhead

California Coastal Chinook Salmon
Evolutionarily Significant Unit
Diversity Strata
Essential and Supporting Populations

Northern California Steelhead

Distinct Population Segment
Diversity Strata

Essential and Supporting Populations

Central California Coast Steelhead
Distinct Population Segment
Diversity Strata
Essential and Supporting Populations
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Upper Eel River Chinook and Steelhead Habitat
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e ——
CC Chinook Eel River (interior) & Ru33|an River

Historical  Population’s Curren
CC Chinook salmon Population Role In We-lghte-.'l Spawner Spawner

Diversity Strata Populations Status Recovery IP-km Density  Abundance
North Mountain Lower Esl River ~ I Essential 1420 200 2,900
Interior Larabee Creek! Van
Dhuzen River™
Upper Eel River I Essential b28.5 200 10,600 *
MNorth Mountain Interior Diversity Stratum Recovery Target 13,500
Central Coastal Garcia River I Essential 562 3610 2,000
Gualala Eiver I Supporting 1756 G-12 1,052-2105
Mavarro River I Supporting 131.5 6-12 787-1,576
Fussian Kiver I Essental 4652 200
Central Coastal Diversity Stratom Recovery Target 11,300
SIAN RIVER
CC Chinook ES5U Recovery Target 32,800

6/21/2025 A regionai conaporation 1or our water tuture o
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Upper Eel River (Cape Horn) Chinook

= Cape Horn Dam ladder [1]
4,000
B Tomk Cr. Estimate
3.500
£ 3,000
=
22500
E 1997/98, begin Tomki index surveys: represents approx. 70%
] of tolal histoncal occurrenca based on historical surveys
ic 2,000
i 1,500
n
w
1,000
5040

Figure 2. Historical adult Chinook salmon returns to the upper Eel River at the Cape Horn
Dam fish ladder and Tomki Creek. PG&E Potter Valley Project 2023 Annual Agency Meeting.

RUSSIAN RIVER

WATER
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Russian River Chinook
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— % iLad Fey Lh (=) ]
= 58 8 8 8
= —= [ o | = o]
I i
I :
I
_
|
|
I
]
[ ]
[ ]

e

S FFSFES ,L&*,b@,ﬁ?“ N S ST ST S ,l-;si?,gsv

Figure 4. Video counts of adult Chinook salmon passing through the fish ladder at
Mirabel Dam on the lower Russian River (Sonoma Water 2022).
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NC Winter Steelhead Eel River (interior populations)

Historical Population’s Current
MNC winter-run steelhead Population Role In Weighted Spawner Spawner
Diversity Strata populations Status Recowvery IP-km Density Abundance

Middle Fork Eel River I Essential 4724 200 9,400
Morth Fork Eel River [ Essential 315.7 20.0 6,300
Redwood Cresk I Essential 86.2 30.2 2,600
(Humboldt Co) (Upper)*
Upper Mainstem Eel River I Essential 317.5 20.0 6,400 *
Van Duzen River I Essential 312.2 200 6,200

Morth Mountain Interior Diversity Stratum Recovery Target 39,300

6/21/2023 A regional collaboration for our water future 9



Upper Eel River (Cape Horn) Steelhead

[RRRS P

~ m Wil Praliminary 2022123 count is 118 steslhead.
5000 2 Hatchery Data enterad March 2T, 2023,
7 Unknown Origin
8,000 B Estimates from egg takes
xdenotes No Data |
7,000 -
£,000 |
S 5000 B
W 4,000 =
3,000 u
2,000 | ]
1,000 a ‘ ‘
§F £ § 5 8

5 8 B i B 2 £ 8§ 8 2 2 ¢ z S
- b — T L L - = Ll - = £ el ] L] £l
Season Starting Year
Figure 1. Historical adult steelhead counts at the Eel River Van Arsdale (Cape Horn RUSSIAN RIVER
Dam) Fisheries Station. PG&FE Potter Valley Project 2023 Annual Agency Meeting. WATER
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CCC Steelhead Russian River (interior populations)

Historical  Population's Current

Driversity CCC 5teelhead Population Role In Weighted IP- Spawner Spawner

Strata Population Status Recovery km Density  Abundance

Interior Crocker Creek D Supporting 45 6-12 25-52
Dry Creek I Essential 116.7 26.0 3,000
Gill Creek D Supporting 72 6-12 41-54
MMaacama Crezk I Essential 762 316 2,400
Mark West Creek I Essential 1642 20 3,300
Miller Creek (Russian) D Supporting 3.1 6-12 17-35
Sausal Creek D Supporting 111 6-12 65-131
Upper Russian River I Essential 4239 20

RUSSIAN RIVER

WATER
FORUM

Interior Diversity Stratum Recovery Target

2
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Russian River Steelhead
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Figure 3. Adult steelhead returns to Russian River hatcheries at Coyote Valley
Damy/Lake Mendocino and Warm Springs Dam/Lake Sonoma {Sonoma Water 2022).
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POTTER VALLEY

FEQJIECT

Potter Valley Project Ad Hoc Committee

. . . Fish P Working G R rt Conftribut
Fish Passage Profiles Evaluation Report S rasage Toring Group Report Homirbuiors

Scenarios and Options Subgroup Scoring Subgroup

Craig Addley (Consultant to PGAE) Craig Addley (Consultant to PGAE])

Joshua Fuller [NMFS) Joshua Fuller [MMFS)

Faul Kubicek [PGAE) Damon Goodman (USFWS)

Jon Mann [{CDFW) Paul Kubicek (PGAE)

David Manning (Sonoma Water) Jon Mann (CDFW)

Scoft McBain [Consultant to RVIT) David Manning (Sonoma Water)

Darren Mierau [Callrout) Scott McBain [Consultant to RVIT)

Steve Thomas [NMFS) Darren Mierau (CalTrout)
December 2019 Allen Renger (CDFW)
Developed by the Fish Fassage Working Group Steve Thomas [NMFS)

Lamy Wise [PGAE)
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Scott Dam and Lake Pillsbury
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PVP Ad Hoc Alternatives

Fish Passage Scenarios and Options Summary

Table

This table provides a summary of the varous options for each fish passage scenario that
the working group developed and evaluated.

Dam to 50 ~
Retain and
manage
accumulated
sediment, no
water stforage
within Lake
Pillsbury

Scenarios . 1 2 ) 3 4
Fishway at Trap & Haul Partial Scott | Remove Scott
Existing Scott Dam Dam and
Dam Removal Modify Cape
Horn Dam
Options 1.1 Semi-Natural, | 2.1 Trap & Haul, | 3.1 Lower Scoft | 4.1 Remove Scolt
Low-Gradient Van Arsdale o | Damto 80' ~ Dam and Modify
Bypass Channel Scoft Dam Meets cument Cape Horn Dam
. PVID water Diversion to East
12 Convenfional |, , Trap & Haul, | demand and Branch Russian
Fishway at Scolt Dam NMES 2002 BIOD | River with
o tdend Lun RPA modified Cape
Study environmental | Hom Dam
1.2b Modified flows infrastructure
Mead & Hunt
3.2 lower Scolt | 42 Remove both

Scoft Dam and
Cape Horn Dam
With alternative
diversion
infrastructure

6/21/2023

A Teyiurial vconapurauvll 1ur vdil vdlerl iuwdie
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Table 4-2.

Adult Migration and Smolt Outmigration Timing (Source: Stillwater Sciences et al. 2021).

. . Month
Species Life Stage Jan | Feb | AMar | Apr | May | Jun | Jul | Aug Gep | Ot | Nov | Dec
Chinook Adult Migration |
Salmon Smaolt
(Fall-run) Outnugration
Adult Migration
Steelhead (Winter-Fun)
(Summer- Adult Migration
and Winter- | (Summer-Fun)
) Smolt and Kelt
Cutmisration
Coha ‘;‘3:1; Migration
| - .
S T Outnugration
Pacific - Adult Migration
Lamprey =
Sacramento TED

Sucker




PVP Ad Hoc Scoring Matrix for Alternatives

6/21/2023

Score Range
Fish Passage Scenario

Biological Feasibility for
Upstream Passage
Rieservoir navigability Difficulty finding tributary Success finding tributary
Passage efficiency (fishway, etc.) | Migration delay/low success Mo delayfhigh success
Predation Likely to be consumed Successfully avoids predators
Biological Feasibility for
Downstream Passage
Reservoir navigability Difficulty finding way out of lake Successfully finds route through lake
Passage efficiency (fishway, etc.) | Delay/Low success past dam crest Mo delay'high success past dam crest
Predation Likely to be consumed Successiully avoids predators
Habitat and Water Quality
Habitat upstream of Scott Dam Poor spawning/rearing habitat Good spawning/rearing habitat
Water quality within reservoir Warm temp/flow dissolved Oz Cool temphigh dissolved Oz
Habitat downstream of Scolt Dam | Poor spawning/rearing/holding habitat Good spawning/rearing/olding habitat
Water quality below reservoir Warm temp/flow dissolved Oz Cool tempihigh dissolved Oz
Hydrologic Implications Unnatural flow timing and duration Matural flow timing and duration

s Limited natural seasonal movement Matural seasonal movement
R e e i

A regional collaboration for our water future
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PVP Ad Hoc Upstream and Downstream Passage Scoring Results

# Stealhead juvanila - & ® Steahaad juvenie
10 » Stealhead sdult fwirter-run) - LI 10 4 # Stesthead smalt L
# Steclhead adult migration (spring-nun) . 4 # Steslhead sdult (winter-run) L] -
4 Chinook adult [fall-run) - L] iitl‘-l_d adult migration [spring-run) " & "
L ® Pacific Lam n 9 4 4 Chincak juvenile [fall-run) gt =
a prey B Pacific Lampray i
+ Sacramento Sucker . R & Sacraments Sucker " *
= B ' _ 8 .
E &g & E
2 " " LI | = .
u 7 - . § 7 4
-] & . &
2 » e al L " L :
* - = = " ] ] & L] ]
I 6 - * 6 il e . *
3 s -
-
L] - . & t & i
51 - * & 5 4 B N
v 'Y B ™ | |
[ ]
4 4 ] s . 'y 1 o I
[ ]
3 N T 3 T T .
L. Fishwiay 2, Trap and haul 3. Partial remowval 4. Dam remaoval 1. Fishwiay 2. Trap and haul 3, Partial remaoval 4. Dam removal
Upstream Fish Passage Scenarios Downstream Flsh Passage Scenarios

Figure 1. Biological feasibility for upstream fish passage is the ability for targeted species and associated life stages Figure 2. Biological feasibility for downstream fish passage is ability for targeted species and associgted life stages
to successfully find the fishway and migrate to spawning/rearing tributaries above Scott Dam (upper Eel River, Rice to successfully migrate from spawning/rearing tributaries above Scott Dam (upper Eel River, Rice Fork, and Salmon
Fork, and Salmon Creek, etc.). Allows for the potential benefit to the species by reestablishing occupancy of Creek, etc_) to the lower Eel River and ocean. Allows for the potential benefit to the species by reestablishing
habitats, thereby promoting ecological and evolutionary processes responsible for local odoptation and diverse life occupancy of habitats, thereby promoting ecological and evolutionary processes responsible for local odoptation
histories. and diverse life histories.

6/21/2023 A regional collaboration for our water future 18




PVP Ad Hoc Biological Viability (behavior, life history expression)

# Stealhead juvenile i Chinook juvenile |fall-run)
10 | | #Steelhead smolt & Chinaok adult (fall-run) ea® _ =
# Staalhead adult [winter-run] W Pacific Lampray s a .
& Steelhead adult migration (spring-run)  # Sacraments Suecker - - s 4
g @ Steclhoad adult holding {spring-run) - =
.
= -
2 B - .
= . -
: - FY
: N ;
a7 & L
? i L P - .t
E : ¢+ B3
.
* i
I ‘ . i L] ™
- . i
._=
* s *
. -
gl «® 43
.
4 . -
1. Fishwiay 2. Trap and haul 3. Partial remowval 4. Dam remaval
Biological Viability [Spatial Structure & Diversity)

Figure 3. Biological wiability (spatial structure and diversity) refers to the natural behavior and life history
expression of a focal species life stage relevant hobitat access and a fish passage option. The passage option
allows adult fish to make choices related to spawning location and timing (e.qg., site fidelity, mainstem or tributary,
no delays). The passage option allows juvenile fish to imprint on natal streams and express diverse rearing and
migration strategies. The extent of which the fish passage option includes selective pressures (e.g., degree of
human intervention, unnatural environmental constraints, etc.) that could limit life history adaptation and
phenotype or genotype expression.
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TECHHICAL MEMORANDUM - HOVEMBER 2021

Scott Dam and Cape Horn Dam Removal
Alternatives

PREPARED FOR PREPARED BY
Two-Basin Schation Partners Mchfillen Jacobs Assodates
Califormia Trout 1471 Shoreline Drive, Suite 100
Humboldt County Boise, ID} 83702

Found Valley Indian Tribes

Sonoma County Water Agency

A regional collaboration for our water future
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6/21/2023

Table 2-1. Scott Dam Removal Alternatives Cost Estimate Summary.
.. Cost
Division Item Alternative 5-1 Alternative S-2
1 GC's & Mobilization $15,940.000 $25.665.000
2 Demolition $46.980.000 $47.230.000
5 Metals $50.000 $50,000
31 Earthwork $1.700.000 $350.,000
32 Exterior Improvements $1.500.000 51,000,000
35 Manne and Waterway $2.900.000 $2.700.000
Total Construction Price 569,070,000 576,995,000

Taxes, Overhead, Profit & Bond

Overhead $4.144.200 $4.619.700
Profit $8.288 400 $9.239 400
Divisi It Cost
ision em Alternative S-1 Alternative S-2
Construction Bonds and Insurance $2.196.426 52 448 441
Califormia Sales Tax $5.007.575 $5,582.138
Total $19.636.601 $21,889.679
Contingency
Contingency $17.267.500 519248750
Taotal Contingency $17.267.500 $19.248.750
Median Construction Cost 5105,974,101 §118,133,429
Total Construction Cost Range (-50%) $52,987,051 559,066,714
Total Construction Cost Range (+100%) 211,948,202 236,266,857

A regional collaboration for our water future
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WORKING DRAFT TECHNICAL MEMORANDUM = APRIL 2021

Potter Valley Project Feasibility Study:
Potential Ecosystem and Fisheries Responses to
Project Alternatives

PREPARED FOR PREPARED BY
Potter Valley Project Planning Agreement Parties Stillwater Sciences
California Trout I. McMILLEN
Humboldt County JAGOBS
Mendocino County Inland Water and Power Commission M 8 A "
; ; cBain Associates
Round Valley Indian Tribes A " RUSSIAN RIVER

Sonoma County Water Agency w (;(:‘OS_Vlll(?(‘(>

WATER

FORWUM




® Volitional Passage Above Scott Dam

& Minimize Impacts of Sediment on Biota and
Habitat

& Restore Natural Processes (hydrology,
geomorphology, water quality)

& Improve Cape Horn Dam Fish Passage

¢ Improve Van Arsdale Flow Bypass and Fish
Screens

TWO-BASIN
bl Lo

POTTER VALLEY ‘




Spring Flow Recession With and Without Scott Dam

Drier Year

210 ] — Esbtimated Unimpaired 200 — — Estimated Unimpaired
] —— Existing }ﬁ ] —— Existing

Streamflow [l
Strearnflow [efs)

Mar 15 Apr 15 May 15 Jun 15 Mar 15 Aprih May 15 Jun 15
Wietter Year

3000 —

g

2000 —

Strearnfla [cfa)

Strearnflow (efs)

1000 1000

T T T T
Mar 15 Apri1s May 15 Jum 15

Figure 5. Spring recession hydrographs comparing modeled existing and modele. Figure 6: Spring recession hydrographs comparing modeled existing and modeled
unimpaired flows for between Scott Dam and Cape Horn Dam for an example dr unimpaired flows for below Cape Horn Dam using the same example drier (2015) and EIAN RIVER
year (2015) and wetter year (2017). wetter water (2017) year used in Figure 5.
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Steelhead Response to Project Plan

= Juvenile Rearing and Smolts Below Scott Dam

* Natural lower flow and warmer water = reduced carrying
capacity, survival, productivity

e Juvenile Rearing and Smolts Below CHD

* Minor changes in summer water temperatures = small change in
productivity

® Adult Spawning, Juvenile Rearing, and Smolts Above

Scott Dam
« 200-300 miles of habitat " v
» Coldwater historical habitat =i d productivit N
oldwater historical habitat = increased productivity Sl R

« Access for summer run steelhead = increased genetic diversity PARTNERSHIP
POTTER VALLEY




Chinook Salmon Response to Project Plan

= Spring Juvenile Outmigration

« Natural higher flow and warmer water = natural
outmigration timing & better survival

e Fall Adult Migration

« Lower flow = restricted passage & limited early
season spawning - dry years may be problematic

= Productivity of Habitat Above Scott Dam

« 100 miles of habitat = greater juvenile life history
diversity and population resiliency

= Productivity of Habitat Below Scott Dam w
« Varies by water year - little change most years TWO-BASIN
PARTNERSHIP

POTTER VALLEY




Ecological & Fisheries Responses to Project Plan
(Huffman Ad Hoc Water Supply Scenario 2)

parmter ————————ookver  musienmver

Geomorphic Function

Riparian Habitat

Aquatic Insects and Fish Energetics
Salmonid Flow/Habitat Relationships
Fish Passage

Non-Native Predators

Herpetofauna .

Lamprey v

Salmonid Productivity Below Scott Dam TWO-BASIN
PARTNERSHIP

Salmonid Productivity Above Scott Dam

POTTER VALLEY




Non-Native Predator Response to Project Plan

= Scott Dam/Lake Pillsbury removal reduces habitat
for Pikeminnow & Bass

® Access to habitat above Scott Dam reduces
overlap between predators and salmonids

< Lower flow & warmer water below Scott Dam
could increase interactions between predators
and salmonids

® Predation risk remains high at CHD/Van Arsdale .

TW0-BASIN
PARTNERSHIP

POTTER VALLEY




Sa I mon Id PrOd UCtIVIty & Upper Eel River Intrinsic Potential Habitat
Project Plan S RN P
“In conclusion, any potential declines in JASTT el T
both Steelhead and Chinook Salmon e
population productivity resulting from " =
dam removal would be compensated for e [ E |
by the increased productivity resulting é e Y —— Chinook IP
from access to the extensive, high- " men miv ] AT w2
quality, coldwater habitats in the upper %, e
Eel River and tributaries upstream of e | T e R "
Scott Dam.” PR - S
-Stillwater Sciences Team - o
: ; - R L v { -
4. 2 0 A4Kiometers TR PARTNERSHIP
W — - ' POTTER VALLEY




TECHNICAL MEMORANDUM - HOVEMBER 2021

Cape Horn Dam Fish Passage Improvements

PREPARED FOR PREPARED BY
Two-Basin Solution FPariners McMillen Jacobs Associates
California Trout 1471 Shoreline Drive, Suite 100
Humbeldt County Boise, ID 83702
: RUSSIAN RIVER
Mendodno County Inland Water and Power Commission
Round Valley Indian Tribes WATER

Sonoma County Water Agency
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Cape Horn Dam Existing Conditions

- -
Van Arsdale Figh Station

Fish Ladder” Couitugl’ < WA 1o Fish Barrier and Fish Ladder
AT T : Entrance

\ / Embankment Section

Eoncre’éa‘ﬁverﬂnw W
Structure.,

High-Level Fish Water
Releaze

Potter Valley Tunnel
Intake & Fish Screen
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Existing Pool and Weir Fish Ladder

RUSSIAN RIVER
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Cape Horn Dam After High Flow in 2019

4

RUSSIAN RIVER

WATER
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Cape Horn Dam Fish Hotel and Ladder with Debris

5SIAN RIVER

WATER
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Fish Passage Improvements at Cape Horn Dam

¥
. r ZONETO RIR S S IV G ERES . s
e New Fish Ladder % "RV WwonovENT  “ Foreen .. FISHWAY ~ TALWTER . RWER e
1 J
ATIRACTION = FlshAY + AWS l‘ ‘
Fuow DisCHAaRcE TECI‘lNIC."-".L MNATURE-LIKE
 Dam Removal with Pump Station “F / U S S,
g = UPSTREAM MOM-VOLITIONAL DOWNSTREAM  Bypass RAnes Reamps
= I : :
= g ‘ + + 1 Ssssasasanasfensnnnansnnn
E l:-HU'I'ES PooL-TyPe MECHANICAL Trap GUIDANCE
L] 5 1 ‘--:t ------
== H i
* Dam Removal with Roughened Channel HE ‘ L TR | s S S S
................... PrmicaLt BEHnm.-u
STEEPRASS [iEmn F'OCI-& F'I:;D L& ke WERTICAL  SERFENTINE B“-‘:sr:l H
. . . AITE oR HeREoR SLaT :
* Dam Removal with Upstream Diversion o] — ;
stream reach infuenced by  dam (or stream bamer} l‘ g l‘ &
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@ UL Norpeas Resion ) PAC FISHWAY TYPES
Issued 162017, replaces “Fishway Types® 73072014 REFEREMCE FLATE &-1

RUSSIAN RIVER

WATER
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New Fish Ladder and Dam Crest Alternative 1

« Keep Cape Horn Dam and gravity diversion

 Construct new fish ladder for NMFS/CDFW compliance

* Improve upstream and downstream passage with inflatable bladder weirs
* Improve downstream passage with ogee section on dam face

* Provide sluicing capability at the ladder exit

* Protect lower ladder pools from debris and sediment accumulation

« Re-rate Van Arsdale fish screens to convey up to 300 cfs

* Modify bypass to discharge entrained fish back to the river

* Install suction dredging operation to address sediment load from Scott Dam removal

RUSSIAN RIVER

WATER

FORWUM




Obermeyer Gate:
f s0.00° () SHEET KEY NOTES:
+ Provides a constant reservoir pool elevation across the full A DEMOLSH EXISTING FISH LADDER.
range of fish passage design flows 5 DAMMUSH CAKIREYSYETEN
« Ensures proper exit conditions for the upstream fishway;
« Ensures minimum diversion flow for power production;
« Allow some sediment flushing potential, and D INSTALL OGEE SPILLWAT AND CBERMEYER GATE,
* Provides improved downstream fish passage. £ INSTALL OBERMEVER GATE.

f i HIGHAEVEL FESH oy
WATER RELEASE

CREry & 3
o EAR Ly
OF Ligy a.“_;'f-dz _."{?_";m

€ DEMOLISH HIGH-LEVEL FISH WATER RELEASE

)

F INSTALL CONTROL BUILDING FOR DBERMEYER WEIRS.

,-ﬁl/ G INSTALL SEPARATION WALL.

Ogee Section: H INSTALL MEW WEIR AND ORIFICE LADDER,
> I DEMOLISH WATER LINE.

= Improves protection for downstream fish passage

\R\\E‘/;\S \\\\ om b \ Sluice Gate:
x}\'{\\\\%\f\ = e 1 \:\\ EL 1450.3 '| E

RETMEN . . TN + Flushes accumulated floating debris near the ladder exit
ABUTMENT Separation Wall: | -
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+ Minimizes overtopping of fish hotel r : : ]
and limits sediment and debris ) ) .
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: - . . 8 s f’ . - % X /‘7
N d ) 7 1 3

HIORAULIC LINES TG MiEw LATDEE. BT
GATES AND RELEASE GATES ©N CREST

New Pool and Orifice Ladder:

* Moves lower pools out of floodway

* Allows lamprey passage within the ladder

« Improved energy dissipation within pools

* Proper turning pools

? i + More uniform cross sections for flow hydraulics; telemetry

EEL RFVER

: ®| 4P HUTER LINE TOFISH HATCHERY
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Cape Horn Dam Removal with Pump Station
Alternative 2

- Remove a section of the dam close to level of existing downstream hydraulic
control: existing CHD crest El. 1,490 to El. 1,447 = 43.3 ft.; riffle downstream El.

1,445 ft.

« Lower the fish barrier as needed (to El. 1,446) to serve as additional hydraulic
control

« Construct new pump station to pump Eel River water to the existing Van Arsdale
Diversion via large diameter pipeline

« Potentially install Obermeyer check structure to create submergence; alternatively,
install low flow section

* Install array of vertical cylindrical screens to divert water and to screen fish

« Remove Van Arsdale Diversion fish screens and reconfigure to receive pumped
water

RUSSIAN RIVER

WATER

FORWUM




.y LOWER FISH HOTEL - S
LV AND EXCLUSION LA J ' i ertir gy
S Y BARRIER TO EL 1446.0 (e - ] -
oo SEER Pty .- ~EL 1445.0
F - 2 A = 5 I :‘ 8 -
% ]I s £ s Jc
§ -
i S P\ B LOW FLOW SECTION
TOP OF DAM = ST = -3 AT EI. 1447.0 :
¢ EL 1490.3 e dsieint AE DEMO CAPE -
. 8 J ‘-t/ ot - | B JHORN DAM
PUMP STATION : - - TO EL 1452.0
> i J
» TOP OF STRUCTURE [ C S TS
il v
. Y EL 1477.0 === > g

/
-
o,
o
ok
x
G
-

. 4 JEE
.- g . ,rib}_‘ j i P :
. N
b o
i - L BURIED PnEssunE . [
; ; CONVEYANCE PIPE OR [ D S G _
‘ PRECAST BOX SECTIONS . : Qi LeTaien masT W SWALL 7
- )'./ “_\ &
: L R % OWER EARTHEN SECTION
- g e E > TO MAX EL 1467.0
O !

5. - § e G’ VERTICAL CYLINDER
d " 2 SCREEN MANIFOLD "

Y
4 ' , SIAN RIVER
¥ 3 g - I
e ’ ATER
e YRUM




Cape Horn Dam Removal with Roughened Channel
Alternative 3

« Lower gravity portion of dam to achieve target roughened channel slope: CHD crest El.
1,490 to channel crest El. 1,470; channel from 1,470 to 1,445 (3.1% grade, 800 ft. long,
depth 10-15 ft., large boulders)

 Build out roughened channel “skeleton” using combination of sheetpile and existing
concrete structures

* Install roughened channel beginning downstream near riffle control and extending
upstream to existing diversion

* Install low flow section in upstream diversion weir

» Reconfigure diversion to include array of vertical cylindrical screens along outside guide
wall
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Upstream Diversion with Gravity Supply
Alternatlve 4:

Lower gravity portion of dam to appropriate elevation to achieve target roughened
channel slope

 Build out roughened channel “skeleton” using combination of sheetpile and existing
concrete structures

* Install roughened channel beginning downstream near riffle control and extending
upstream to existing diversion

* Install low flow section in upstream diversion weir

« Reconfigure diversion to include array of vertical cylindrical screens along outside guide
wall
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Alternative 4 Summary of Issues

* Lateral control may be needed for the entire valley width of approximately 1,700 feet into
order to prevent avulsion; alternatively, substantial bank armoring may be needed.

« Maintains reservoir upstream, with implications to passage efficiency (particularly
juveniles)

« Does not allow river to “evolve” post-project

« Substantial length (2,000 ft) of over-steepened channel (2.3%) may require several
intermediate vertical controls to prevent formation of barriers

« Material requirements for roughened channel would include ~3-ft diameter D50 over 9
acres; may require significant maintenance

+ Sited on private property; would require easement or property transfer
* Unknown geotechnical conditions

* Most expensive
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Botfer 1 Project Feasibilfy Study

Cape Hovn Dam Fich Passage Improvements

Report has Evaluation Matrix no Preferred Alternative

Table 7-1.  Evaluation Matrix.
Evaluation
Alternative 1 Alternative X Alternative 3 Alternative 4
Criteria New Fich Control Foughened TUpstream
Ladder Section with Channe] with Diversion with
Pump Station | Gravity Supply | Gravity Supply

Biological Efficiency

Veolihonal Upstream Passage Lowr High Medium High

WVolitional Downstream Passage Lowr High Medium Medm

Stress Factor High Low Low Low
Consztructability

Site Access Mledim High High Low

Rock Excavation Medium Lowr High Low

Coffardam Challenges Medium Medmm High Medmm

Diewatering Challenges Lowr Medmm Medium Medmm
Envirenmmental Considerations

Sediment Manasement Hizsh Low Idedium Low

Permithing Effort Lowr Medmm Medium High
Operation

Mechamical Equpment High Mednun Low Mednum

Sereen 08 M Effort Low Idedmm Hizh Low

Pump O&M Effort HA Hizh HA NA

Gate(s) O&M Effort High Low Low Mednm
Design Approach

Proven Teclnology Medimm High Ifedium Low

Aty to Meet Fish Passage High High Hizh High

Goals

Diesign Complexity Medium Lowr High High
Safety

Safety Concems High Medmm I.aw1 Medmm
Cost

Constuction Cost Low Idedmm Hizh High

O&M Cost Lowr High Low Low
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Preliminary Cost Estimates

Batfer Valley Projedt Feasibilify Study Cape Horm Dam Fish Passage Improvements
Line Item Alternative 1 Alternative 2 Alternative 3 Alternative 4
Contingency — 10% 5 1,272 899 S 1.987.311 $  3.513.731 § 4803844
MAMedian Const. Cost % 17,620,742 % 27510345 3 48,640,573 5 66,499,606
~10Re s 12334520 3 19257244 % 34048401 § 46549724
+50% s 26431114 s 412653522 1 72960859 § 99749 409
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Next Steps

» CA Dept. of Water Resources (DWR) Grant - underway
* Water Form
* Potter Valley Water Resources Investigation
* Van Arsdale / Cape Horn Diversion Facility Assessment
* 3 Alternatives to 20-30% design
* Technical Advisory Group

« Application to new US Bureau of Reclamation (USBR) Aquatic Ecosystem Restoration
Program

* Grant awards announced late 2023/early 2024
* Technical Advisory Group preferred alternative
* 1 Alternative to 60% design
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Thank ‘You

David Manning

Environmental Resources Manager
Sonoma Water
David.Manning@scwa.ca.gov
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