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PROJECT GOAL

REDWOOD CREEK JULY - NOVEMBER

for ~3 summer

typical dry season
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ions occurring
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Zero flow condi

~50 gal/minute flow in creek




STORAGE POND LOCATION




16 million gallon
pond

* Input from
rainwater
catchment and
diversion during
wet season

- Managed outflow to
Redwood Creek

* Gully remediation
in adjacent
tributaries
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GEOMORPHIC ASSESSMENT

MAP sYMBOLS MARSHALL RANCH FLOW [

3 1 GEOLOGIC CONTACT - SOLID WHERE CERTAIN, DASHED WHERE APPROXIMATE ENHANCEM ENT
¢ I d e n t] fy a n d C h a ra Cte r] Ze — INTERMITTENT STREAM - DASHED WHERE FLOW PATHS APPROXIMATE SALMONID RESTORATION 3
o 1] seorock cutcrop :iﬁafi"gocr&wnsmu 5
site geomorphology and = o ot

Stillwater Sciences

BUILDING

\

potential hazards

~">  UNIMPROVED ROAD
—-— PARCEL BOUNDARY

~——— PROPOSED PROJECT GRADIN

ENT

GEOMORPHIC FEATURES RELATED TO LANDSLIDING
FEATURE TYPE
2 ROTATIONAL/TRANSLATIONAL SLIDE - DASHED WHERE EXTENT APPROXIMATE

» Assess risks associated
with potential hazards

s scarp

i INNER GORGE/ GULLEY EROSION

JLAR GROUND SURFACE CAUSED BY COMPLEX

S RESULTING IN FEATURES THAT ARE
INDISTINGUISHABLE OR TOO SMALL TO DELINEATE INDIVIDUALLY AT MAFPING
SCALE (E.G., 1:1,500); ALSO MAY INCLUDE AREAS AFFECTED EY DOWNSLOPE
CREEP, EXPANSIVE SOILS, AND/OR GULLY ERCSION; BOUNDARIES USUALLY ARE
INDISTINCT (SPITTLER 1984)

STABILITY CLASSIFICATION

‘ ACTIVE - MATERIAL IS CURRENTLY MOVING, AND LANDSLIDE FEATURES ARE
FRESH AND WELL DEFINED (MODIFIED FROM CROZIER 1984).

» Support opportunities
and constraints
assessment

SUSPENDED - SLOPES WITH EVIDENCE OF LANDSLIDE ACTIVITY WITHIN RECENT
YEARS; LANDSLIDE FEATURES ARE MODERATELY FRESH AND WELL DEFINED
(MODIFIED FROM CROZIER 1984), s

ACTIVITY THAT HAVE UNDERGONE MOST RECENT MOVEMENT WITHIN THE
PRECEDING 100 YEARS (MODI

- DORMANT-HISTORICAL - SLOPES WITH EVIDENCE OF 0US LANDSLIDE g

£D FROM CROZIER 1984).

MAP UNITS
QUATERNARY SURFICIAL DEPOSITS

QFP1-YOUNGER FLOCOPLAIN (HOLOCENE) - DOMINANTLY SAND AND GRAVEL/COBBLE
WITH MINOR AMOUNTS OF SILT AND CLAY DEPOSITED DURING HIGH FLOWS. THESE
SURFACES ARE YOUNGER, RELATIVELY LOWER IN ELEVATION, AND INSET WITHIN QFP2.

7_1—1'— M

* Inform project designs

QFF2 OLDER FLOCOPLAIN (HOLOCENE TO LATE PLEISTOCENE) - DOMINANTLY SAND SCALE: 1" = 1
AND GRAVEL/COBBLE WITH MINOR AMOUNTS OF SILT AND CLAY DEPOSITED DURING
HIGHER STANDS OF REDWOOD CREEK. THESE SURFACES ARE OLDER AND RELATIVELY 2.FOOT CONTOUR INTERVAL

HIGHER IN ELEVATION THAN Q1. THIS SURFACE COULD BE CONSIDERED A LOW
‘TERRACE BECALISE INCISION OF THE REDWOOD CREEX CHANNEL HAS REDUCED THE
FREQUENCY OF FLOOD INUNDATICN (BASED ON HYDRALLIC MODELING, SURFACE
‘TEXTURE, AND VEGETATION).

QF  ALLUVIAL AND COLLUVIAL FAN DEPOSITS (HOLOCENE TO PLEISTOCENE) -
ALLUVIAL AND COLLUVIAL SEDIMENT SHED FROM STEEP SLOPE AND DEPOSITED IN
CHARACTERISTIC FAK-CONE SHAPES AT MOUTHS OF ERODING RAVINES,

QU1 LOWER ALLUVIAL TERRACE (EARLY HOLOCENE TO FLEISTOCENE) - DovianTLy | PROJECT NUMBER:  603.01
SAND AND GRAVEL/COBBLE WITH MINOR AVOUNTS OF SILT AND CLAY DEPOSITED
DURING HIGHER STANDS OF REDWOOD CREEK. THIS IS ONE OF SEVERAL ALLUVIAL SCALE: AS NOTED
TERRACES THAT HAVE FORMED WITHIN THE REDWOOD CREEK VALLEY (SPITTLER
1964). MOST EXTENSIVELY PRESERVED TERRACE SURFACE IN FROECT viINITY Ao 1N | DATE: 2/12/2018
SOME LOCATIONS ONLY MINOR VERTICAL SEPARATION (1.E., < 5 FEET) FROM QFF2.

[ 2, o0 Ao ranaces urocows . comwiny o DESIGN: DC
RAVEL/COBBLE WITH MINOR AMOUTS OF SILT AND CLAY DEFOSITED DURING DRAWN: RT

HIGHER STANDS OF REDWOGD CREEX. TERRACE SURFACES ARE WELL BEROSED I

PROPECT VICITY Ao OFEN CONTAIN P OEPOSITS O THER MK EDGE CHECKED: DC/IM

QT3 UPPER ALLUVIAL TERRACES (PLEISTOCENE) - DOMINANTLY SAND AND APPROVED: DC
Bl s £ AT s ety o

HIGHER STANDS OF REDWOOD CREEK. SURFACES ARE EROSIONAL REMNA

ND NOT
GDESPREAD i PGS VI GEOMORPHIC MAP 5
FRANCISCAN COMPLEX - COASTAL BELT o
TY  YAGER TERRANE (EOCENE TO PALECCENE?) - SHEARED AND HIGHLY FOLDER
MUDSTONE (ARGILLITE); UNIT [S A VARIABLY INDURATED DARK GRAY TO OLIVE GREEN
MUDSTONE THAT DISAGGREGATES INTO SMALL PLATY CHIPS WHEN SUBECTED TO

MECHANICAL WEATHERING (MCLAUGHLIN ET AL 2000). SHEET 1 OF 1




GEOMORPHIC ASSESSMENT

Assessment Approach
» Topographic survey integrated with 2007 NCALM LiDAR

 Existing data review

= Geologic mapping
(McLaughlin et al. 2000 - USGS Miscellaneous Field Studies MF-2336)

= Geomorphic/landslide mapping
(Spittler 1984 - DMG Open-File Report 84-10)

= Historical aerial photos
(1942, 1947, 1954, 1963, 1965, 1984, 1988, 1996, 2000, 2005, 2009, 2010, 2012, 2014)

« Geomorphic mapping and site assessment

» Geotechnical investigation



GGO'OgiC Map Map Sources:

Geology: Modified from

~ : McLaughlin et al. 2000

0 Redwood Creek . Stream - Perennial o civicc Roads: ESRI 2016
Quaternary Faults: USGS 2006

Lithologic Units Franciscan Complex Coast Range Ophiolite D Project Site
Quaternary and Tertiary . gandstone (Ts) Del Puerto terrane

overgp:;' Z.::it(s;QJ ) ~ Yager terrane (Ty) #F" Serpentinized peridotite (Jsp) &5 Redwood Creek Watershed ~~ S.F. Eel River - - Stream - Intermittent
ndslides (Qls

River terrace (Qut)  Melange (kam) % Qsarmary Fadks

= B 3 rr rr 1 1171
" Wildcat Group (QTw) A% Broken formation (KIb) 0 750 1,500 3,000 Feet  Stillwater Sciences
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GEOTECHNICAL INVESTIGATION

* Three deep (~50 ft)
geotechnical borings on Qt,

* Three ~10 ft deep test pits
on Qfp2

- One ~10 ft test pit on Qt,

* Six groundwater wells with
data loggers




GEOTECHNICAL INVESTIGATION
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Precipitation (inches)
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FILLING RESERVOIR:

« Determine minimum annual precipitation

- Data sources:

* Mattole Restoration Council
* PRISM

- 5th percentile = 45”; we are using 48”
Briceland Annual Precipitation (interpolated from PRISM)
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HYDROLOGIC EVALUATION
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HYDROLOGIC EVALUATION

POTENTIAL
PRODUCTION (MILLION
OF GALLONS)

Direct Rainfall 6

Sheet Flow from
Hillslope (2.5 acres, 1.3
C=0.4)

Diversion from Eastern

Tributary (20 acres, 1.1
C=0.2)

Diversion from Western

Tributary (20 acres, 52
C=0.2)

Diversion from

Redwood Creek (60 7.8 7
gpm for 90 days) ' o I

SOURCE TO FILL
RESERVOIR

Total 21.4 / f



Up to ~21.5 million
gallon pond

Input from multiple
sources

Outflow to
filtration/cooling
gallery, then to
Redwood Creek

Passive or managed
outflow?

Gully remediation in
adjacent tributaries

DESIGN ALTERNATIVES

SECTION A-A'
£
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REDWOOD CREEK FLOW
ENHANCEMENT

SALMONID RESTORATION
FEDERATION, MARSHALL
RANCH, & CDPW

HUMBOLDT COUNTY, CA

Stillwater Sciences

T

o S

PROJECT NUMBER:  603.00
SCALE: AS NOTED
DATE: 2/11/2019

T

DESIGN: M
DRAWN: CL
CHECKED: JM
APPROVED: JM

G

CONCEPTUAL DESIGN

| |PLAN & SECTION

SHEET 2 OF 3




POND VOLUME
(MILLIONS OF
GALLONS)

6.0

8.5

13.5

16.3

21.5

DESIGN ALTERNATIVES

FLOW BENEFIT WITH FLOW BENEFIT WITH
Pg,':g ‘\)I_(;;l_.:_ll\/cl)El\lMLlcl;llesS MECHANIZED OUTFLOW PASSIVE OUTFLOW,
(MILLIONS OF GALLONS) VALVE, ASSUMES 5 MONTH ASSUMES 8 MONTH
RELEASE TIME (GPM) RELEASE TIME (GPM)
4.0 19 12
5.7 26 16
9.0 42 26
10.9 50 31
14.3 66 41

COMMENTS

Fills with rainfall only

Fills with rainfall, hillslope,
and eastern tributary

Fills with rainfall, hillslope,
eastern tributary, and
western tributary

Fills with rainfall, hillslope,
eastern tributary, and
water pumped from
Redwood Creek

Maximum capacity based
on site and hydrologic
constraints 14



EXPECTED STREAM FLOW RESULTS

Redwood Creek Prorated from SF Eel —®—RC-1.8

—— Redwood Creek Discharge with Diversion =—RC-1.8 with Flow Enhancement

Graphic representation of
post-project hydrograph

1000
hydrograph
60 GPM diversion from
100 | December 15-Mar15
represents 0.3% of
total discharge during
— this period.
'E 10
]
oo
L
@
T
2 1 A d
= .ssume
discharge
~ following
Data plotted on logarithmic S'gr?'f'ca'?t
0.1 scale, 0.01 on this figure precipitation
represents "0" or "no flow". event
0.01
S & & FFEEL & ¢ &

onth-Year



ADDITIONAL PROJECT COMPONENTS

- Water Rights - need appropriative water right to fill pond from diversion

* This project fits into broader conservation efforts on the Marshall Ranch
with the entire ownership under protection with a Conservation Easement

- Operations and Maintenance - Solar array added to project to cover long
term O&M

- Emergency Fire Suppression Integration - Working with BVFD to include
fire suppression component - additional tanks and pump system included
in overall plan; will seek funding from additional sources

16



CURRENT PROJECT STATUS

* Currently developing 65% engineering design plans; CEQA permitting
process also underway

 Apply for construction/implementation grant funding in September

- Start of construction target date: June 2021

17



GENERAL POND PLANNING AND DESIGN CONSIDERATIONS

Choosing pond location:
* Gentle/stable terrain e
* No drainages or wetlands o

Sizing pond
* Estimate water use
» Site constraints
» How to fill pond

Lined or unlined?

Permitting:

* typically only need Grading Permit from
Humboldt County

Issues with cannabis




