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BRICELAND, CA

VICINITY MAP

PROJECT LOCATION MAP EARTHWORK ESTIMATES:
35,630 CY CUT/CY FILL BALANCED ON SITE

IMPORT:
INSTREAM FEATURES & GULLY REPAIR - 100 CY RIPRAP ROCK (BACKING TO 4 TON)

         POND SPILLWAYS - 100 CY (BACKING TO 14 TON)
FRENCH DRAIN - 50 CY DRAIN ROCK
ROAD SURFACING - 530 CY GRAVEL
LARGE WOOD - 8 PIECES

ABBREVIATIONS AND SYMBOLS:

(E) EXISTING

(P) PROPOSED

CALIFORNIA LOCATION MAP

CALIFORNIA MAP
NTS

HUMBOLDT COUNTY  MAP
NTS

PROJECT DESCRIPTION:

THE PRIMARY OBJECTIVE OF THIS PROJECT IS CONSTRUCTION OF 10 MILLION GALLONS OF OFF-CHANNEL WATER
STORAGE AND ASSOCIATED PLUMBING INFRASTRUCTURE DESIGNED TO DELIVER APPROXIMATELY 30 GALLONS PER
MINUTE OF FLOW AUGMENTATION TO REDWOOD CREEK DURING THE 5-MONTH DRY SEASON TO IMPROVE INSTREAM
AQUATIC HABITAT. STORAGE WILL BE IN TWO PONDS AND FIVE TANKS FILLED WITH WET-SEASON RUNOFF INCLUDING
RAINWATER CATCHMENT AND WATER DIVERTED FROM TWO SMALL REDWOOD CREEK TRIBUTARIES. OTHER ANCILLARY
PROJECT COMPONENTS INCLUDE:

· INSTALLATION OF LARGE WOOD HABITAT ENHANCEMENT AND BANK STABILIZATION STRUCTURES IN REDWOOD
CREEK.

· STABILIZATION OF THREE GULLIED TRIBUTARIES WITH APPROXIMATELY 15 ROCK ARMOR GRADE CONTROL
STRUCTURES AND REGRADING.

· CONSTRUCTION OF A PASSIVE COOLING AND FILTRATION GALLERY IN THE EXISTING GULLY TO IMPROVE WATER
QUALITY AND DECREASE WATER TEMPERATURE IN THE AUGMENTED FLOWS.

· CONSTRUCTION OF A SOLAR POWER SYSTEM INCLUDING A 2 KW SOLAR ARRAY, BATTERY BANK, INVERTER,
INTERNET CONNECTION, AND SMALL CONTROL CENTER BUILDING TO SUPPORT OPERATIONS AND MONITORING
CAPABILITIES.

· UPGRADING ACCESS ROADS WITHIN THE PROJECT AREA INCLUDING THREE ROAD/STREAM CROSSING UPGRADES
AND GRAVEL SURFACING TO PROVIDE YEAR-ROUND ACCESS.

· CONSTRUCT CATTLE EXCLUSION FENCING TO PROTECT RIPARIAN AREAS WITHIN THE PROJECT VICINITY.
· INSTALLATION OF PLUMBING INFRASTRUCTURE TO ALLOW FOR A PORTION OF THE WATER STORED IN THE TANKS

TO BE UTILIZED FOR DOMESTIC, RANCH, AND FIRE SUPPRESSION NEEDS INCLUDING TWO FIRE HYDRANTS.

ADDITIONAL NOTES:

1. NORTH AND WEST PARCEL BOUNDARIES FROM 2021 SURVEY. NORTHWEST BOUNDARY IS THE CENTERLINE OF
REDWOOD CREEK AND IS DRAWN BASED ON 2018 USGS LIDAR. SOUTH AND EAST PARCEL BOUNDARIES
TAKEN FROM HUMBOLDT COUNTY GIS AND MODIFIED BASED ON NORTH AND WEST BOUNDARIES,
APPROXIMATE ONLY.

OWNER:

THE MARSHALL RANCH, LLC
VELMA V. MARSHALL ESTATE
5720 OLD BRICELAND ROAD
GARBERVILLE, CA 95542

APPLICANT:
SALMONID RESTORATION FEDERATION
425 SNUG ALLEY, UNIT D
EUREKA, CA 95501
SRF@CALSALMON.ORG

AGENT:
JOEL MONSCHKE PE
STILLWATER SCIENCES
850 G STREET, SUITE K
ARCATA, CA 95521
707-496-7075
JMONSCHKE@STILLWATERSCI.COM
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(E) RESIDENCE
(2,000 SF)

(E) SHOP
(1,800 SF)

(E) ACCESS ROAD

(E) PARKING AND
TURNAROUND AREA

1258' 691'

2204'

2621'

1587'

53'

81'

54'

50' STREAMSIDE MANAGEMENT AREA

100' STREAMSIDE MANAGEMENT AREA

(P) RESERVOIR GRADING EXTENTS

BOUNDARY PER DEED IS CENTER
LINE OF REDWOOD CREEK;
BOUNDARY APPROXIMATED FROM
2018 USGS LIDAR

EASTERN AND SOUTHERN PROPERTY LINES
NOT SURVEYED. MODIFIED FROM COUNTY
GIS TO MEET NORTHERN AND WESTERN
PROPERTY LINES FROM SURVEYOR

SURVEYOR FOUND SECTION
CORNER SHOWN ON BOOK 26 OF
SURVEYS, PAGE 64 AND OTHERS;
ACCEPTED FOR ALIGNMENT OF
WEST & NORTH BOUNDARIES OF
MARSHALL RANCH. FIELD SURVEY
CONDUCTED ON MAY 27, 2021 BY
DYLAN KOLSTAD, PLS

SURVEYOR FOUND IRON PIPES SHOWN ON
BOOK 26 OF SURVEYS, PAGE 64; ACCEPTED
FOR BOUNDARY OF MARSHALL RANCH

BOUNDARY SHOWN BASED ON
FOUND MONUMENTS PER BOOK 12
OF SURVEYS, PAGE 29, FOLLOWING
EXISTING NORTH/SOUTH FENCE
(NOT MARKED BY SURVEYOR)

REDWOOD CREEK

MILLER CREEK

LEGEND

PROPERTY LINE

ROAD

STREAMSIDE MANAGEMENT AREA

   (E) EXISTING

   (P) PROPOSED
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OVERVIEW

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

0 70 140 280

SCALE: 1" = 140'
FEET



(P) UPGRADE CULVERT
CROSSINGS

(P) UPGRADE
ACCESS ROAD

(E) RESIDENCE (2,000 SF)

(E) SHOP (1,800 SF)

(E) ACCESS ROAD

(E) PARKING AND TURNAROUND
AREA

OLD SOMERVILLE
CREEK RD.

APN 220-061-011
PARCEL BOUNDARY

REDWOOD CREEK

SENSITIVE AREA;
NO GROUND DISTURBANCE

INTERMITTENT
WATERCOURSE

INTERMITTENT
WATERCOURSE

(P) 5.7 MILLION GALLON
POND ON LOWER
TERRACE. 2' FREEBOARD.
14,130 CY CUT/ CY FILL

(P) 3.8 MILLION GALLON
POND ON UPPER TERRACE.
3.5' FREEBOARD.
21,500 CY CUT/ 4,200 CY FILL

(P) WET SEASON GRAVITY
DIVERSION FROM
TRIBUTARY INTO POND

(P) PIPING BETWEEN TWO PONDS

(P) OUTLET PIPE

(P) FRENCH DRAIN

(P) ARMORED SPILLWAY

(P) WET SEASON GRAVITY
DIVERSION FROM TRIBUTARY
INTO POND

(P) LARGE WOOD
STRUCTURES FOR BANK
STABILIZATION AND
HABITAT ENHANCEMENT

(P) EXCESS FILL SPOILS LOCATION

(P) END OF GRADE
CONTROLS IN GULLY

(P) START
OF GRADE
CONTROLS
IN GULLY

(P) FRENCH DRAIN
OUTFLOW

(P) FIVE 100,000 GAL RAINWATER
CATCHMENT WATER TANKS TO BE
USED FOR FLOW ENHANCEMENT,
DOMESTIC AND RANCH USE, AND
FIRE SUPPRESSION

(P) WATER SURFACE EXTENT AT CAPACITY

(P) CROSSING
UPGRADE

(P) CONTROL
CENTER BUILDING

(P) COOLING/FILTRATION
GALLERY

(P) FIRE TRUCK
TURNAROUND
AND PARKING

(P) ROAD ALONG POND BERM

(P) 3 GRADE CONTROL
STRUCTURES IN GULLY

(P) 3 GRADE CONTROL
STRUCTURES AND MINOR
GRADING TO STABILIZE GULLY

OVER-EXCAVATION AND
PLACEMENT OF ~100 CY FILL
TO STABILIZE SMALL SLUMP
ON ACCESS ROAD CUT SLOPE

(P) ARMORED SPILLWAY

(P) LARGE WOOD STRUCTURES
FOR HABITAT ENHANCEMENT

(P) FRENCH DRAIN

LEGEND

PROPERTY LINE

ROAD
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SITE PLAN

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

0 40 80 160

SCALE: 1" = 80'
FEET

SETBACKS:
PROPOSED PROJECT INCLUDES INSTREAM HABITAT ENHANCEMENT AND EROSION
CONTROL FEATURES RESULTING IN 10' SETBACKS FROM STREAMS. ALL PROPOSED WORK
TO BE MINIMUM 30' FROM PROPERTY BOUNDARIES EXCEPT FOR INSTREAM FEATURES.



(P) IMPROVE (E) ACCESS ROAD TO
UTILIZE DURING CONSTRUCTION

(P) STAGING AREA

(P) ACCESS ROADS ALONG POND BERMS

(P) SILT FENCING (~1,230 LF)

(P) TEMPORARY ACCESS FOR LWD
STRUCTURE INSTALLATION

(P) FIRE TRUCK
TURNAROUND
AND PARKING
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SITE PROTECTION
STAGING AND
TEMPORARY ACCESS

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

0 35 70 140

SCALE: 1" = 70'
FEET
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(E)  COURTOIS RESIDENCE

(E) COURTOIS OFFICE

(E) STRUCTURE

(E) GRAY RESIDENCE

(P) UPPER POND
3.8 MILLION GALLONS WITH
3.5' FREEBOARD.

(P) LOWER POND
5.7 MILLION GALLONS WITH
2' FREEBOARD.

(P) POND SURFACE
CONTOURS, 1' INTERVAL

(E) GROUND SURFACE
FROM USGS LIDAR
(2018). 1' INTERVAL,
ELEVATIONS ASL

(P) EXCESS FILL GRADING

(P) POD 2 AT
CULVERT OUTLETS

(P) POD 1

(P) CROSSING
UPGRADES

(P) ARMORED
SPILLWAY

(P) ARMORED
SPILLWAY

(P) CROSSING
UPGRADE
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GRADING PLAN

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA
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SCALE: 1" = 60'
FEET
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REDWOOD CREEK (P) EXCESS FILL AREA SURFACE

(P) EXCESS FILL AREA SURFACE

REDWOOD CREEK (P) LOWER POND SURFACE (P) WATER SURFACE AT CAPACITY

WESTERN GULLY
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RESERVOIR SECTIONS
AND DETAILS

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

0 30 60 120

SCALE: 1" = 60'
FEET
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SPILLWAY PLAN AND
PROFILE

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

(P) ROCK ARMORING
UNDERLAID BY GEOTECH
FABRIC; BACKING TO 14
TON; ~1.5' THICK

(P) POND BERM

(P) SPILLWAY SURFACE, 2:1 SIDE SLOPES

0 7.5 15 30

SCALE: 1" = 15'
FEET

(P) SPILLWAY SIDE SLOPES AT 5:1
THROUGH ROAD SURFACE FORD CROSSING

(P) SPILLWAY SURFACE, 1' CONTOURS

(P) POND DIKE

(P) WATER SURFACE AT CAPACITY



PUMP INLET

SANDBAG OR
GRAVEL COFFERDAM

WATER DIVERSION PIPE

PLACE COBBLE AROUND PUMP
OUTFLOW TO PREVENT TURBIDITY

FISH EXCLUSIONARY
FENCING

FISH EXCLUSIONARY
FENCING

(P) WEST GULLY
GRADE CONTROL
(SEE SHEET 10)

(P) RIGHT BANK
STABILIZATION AND
HABITAT ENHANCEMENT.
ANCHORING DETAILS ON
SHEET 17

REDWOOD CREEK
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REDWOOD
CREEK-DEWATERING

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

DEWATERING AND CONSTRUCTION SEQUENCING NOTES:

1. THE ENTIRE LENGTH OF CHANNEL WITHIN THE LIMIT OF WORK SHALL BE ELECTRO-FISHED BY
DFW STAFF PRIOR TO ANY CONSTRUCTION ACTIVITY THAT COULD DISTURB THE CHANNEL

2. CONSTRUCT NEW CHANNEL AND ALL FEATURES EXCEPT UPSTREAM AND DOWNSTREAM
CONNECTIONS TO EXISTING CHANNEL; DEWATER EXCAVATIONS AS NEEDED DURING
CONSTRUCTION TO INSURE THAT NO TURBID WATER RUNS OFF THE SITE

3. CONSTRUCT DOWNSTREAM CONNECTION BETWEEN NEW AND CURRENT CHANNEL; INSTALL
TEMPORARY DEWATERING AND BYPASS FLOW SYSTEM AS SHOWN IN THE FIGURE ABOVE

4. CONSTRUCT UPSTREAM CONNECTION BETWEEN NEW AND CURRENT CHANNEL; INSTALL
TEMPORARY DEWATERING AND BYPASS FLOW SYSTEM AS SHOWN IN THE FIGURE ABOVE

FISH SCREEN UPSTREAM OF
PUMP TO PREVENT BIOLOGICAL
RESOURCES FROM ENTERING
WORK AREA.

DIVERSION PIPE ADEQUATELY SIZED
FOR TYPICAL FLOWS (5 CFS). ENGINEER
TO APPROVE FINAL DIAMETER.

TRASH PUMP INTAKE SIZED TO DIVERT
FLOW AROUND WORK AREA.

VISQUEEN
OR PLASTIC
AS NEEDED

SUPPORT AND
STABILIZE PIPE AS
NECESSARY.

TEMPORARY DIVERSION DAM INSTALLED TO MAINTAIN DEWATERED
CHANNEL; ENGINEER TO APPROVE FINAL CONFIGURATION

FLOW (5 CFS MAX)

1 COFFER DAM AND PUMP INTAKE
NTS

FLOW
STEEL OR WOOD POST SET
MIN 12" INTO GROUND

ATTACH WIRE MESH SECURELY
TO UPSTREAM SIDE OF POST

3' MAX SPACING
IN CHANNEL

12" MIN

8"

3/4" GRAVEL

18" MIN

3'

1
4 INCH WIRE
MESH

2 FISH EXLUSIONARY FENCING
NTS

SECTION VIEW SPACING AND LAYOUT

8"

2
-

1
-

0 10 20 40

SCALE: 1" = 20'
FEET
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(P) WEST GULLY
GRADE CONTROL
(SEE SHEET 10)

(P) RIGHT BANK
STABILIZATION AND
HABITAT ENHANCEMENT.
ANCHORING DETAILS ON
SHEET 17

REDWOOD CREEK

MILLER CREEK
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(P) LARGE WOOD STRUCTURES
AND ANCHORING
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REDWOOD
CREEK-INSTREAM
COMPONENTS

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA
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(P) GRADE CONTROL
STRUCTURE (TYP.)

(P) START OF GULLY
TREATMENTS

(P) LARGE GRADE
CONTROL AT END
OF GULLY

(P) CHANNEL FILL (~8' DEEP X 15'
WIDE X 300' LONG) FOR USE AS
COOLING/FILTRATION GALLERY;
FILL WITH 1350 CY SAND AND
SMALL GRAVEL SORTED ONSITE

(P) 36" CMP CULVERT CROSSING

(P) AUXILIARY POND OUTFLOW TO COOLING GALLERY
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HORIZONTAL SCALE: 1" = 30'
VERTICAL SCALE: 1" = 30'

WEST GULLY - ALIGNMENT PROFILE
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(P) LARGE GRADE
CONTROL FEATURE

(P) CHANNEL FILL

(P) 36" CMP CULVERT CROSSING

(P) GRADE CONTROL
STRUCTURES

(P) COOLING/FILTRATION GALLERY(E) GROUND SURFACE

(P) AUXILIARY POND OUTFLOW
THROUGH PERFORATED PIPE

(P) ROCK ARMORING

(P) ROAD FILL
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WEST GULLY PLAN &
PROFILE

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

0 10 20 40

SCALE: 1" = 20'
FEET
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(P) ACCESS ROAD FOR USE DURING
CONSTRUCTION THEN LONG TERM
RANCH ACTIVITY

(P) POND DIKE ACCESS ROADS

(P) ACCESS ROAD CULVERT
CROSSINGS (24" CMPS)

(P) START OF ACCESS ROAD

OLD SOMERVILLE CREEK ROAD

(P) ACCESS ROAD
CULVERT CROSSING
(36" CMP)

(P) FIRE TRUCK
TURNAROUND
AND PARKING

(P) FIRE HYDRANTS
OVER-EXCAVATION AND
PLACEMENT OF ~100 CY FILL
TO STABILIZE SMALL SLUMP
ON ACCESS ROAD CUT SLOPE
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PERMANENT ACCESS
ROAD PLAN

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA
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HUMBOLDT COUNTY
APN 220-061-011

REDWOOD CREEK

(P) CONTROL CENTER BUILDING
WITH OFF-GRID POWER SUPPLY
(2 KW PANELS, 8 L16 BATTERIES,
2,400 WATT INVERTER)

(P) POWER SUPPLY TO TWO
ELECTRONIC FLOW METERS/VALVES
AND TWO PUMPS

(P) POWER SUPPLY TO ELECTRONIC
FLOW METER/VALVE AND PUMP

(P) PUMP

(P) ELECTRONIC
VALVE/METER
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ELECTRICAL PLAN

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA
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SCALE: 1" = 70'
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1 - WEST POND PRIMARY OUTFLOW
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WATER INFRASTRUCTURE
PLAN

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

(P) FIVE 100,000 GAL RAINWATER
CATCHMENT WATER TANKS TO BE USED
FOR FLOW ENHANCEMENT, DOMESTIC
AND RANCH USE, AND FIRE SUPPRESSION.
TANKS PLUMBED TOGETHER

(P) UPPER POND
OUTFLOW

(P) FRENCH DRAIN MAIN AND HIGH
FLOW BYPASS DISCHARGE LINES

(P) FRENCH DRAIN
BENEATH POND LINER

(P) WET SEASON GRAVITY DIVERSION
FROM TRIBUTARY INTO LOWER POND

(P) WET SEASON GRAVITY DIVERSION
FROM TRIBUTARY INTO EASTERN POND

(P) MAIN GRAVITY DRAIN LINE FROM
UPPER POND TO LOWER POND

(P) TWO FIRE HYDRANTS
PLUMBED TO RAINWATER
CATCHMENT TANKS

(P) WATER METER

(P) ELECTRONIC VALVE/METER
IN CISTERN (TANK RELEASE TO
UPPER POND)

(P) PUMP TO TANKS

(P) ACCESSIBLE VALVE VAULT WITH DISCHARGE
LINES FOR FRENCH DRAIN AND LOWER POND

(P) PUMP TO UPPER
POND VIA 2" PIPE

5
19

3
18

(P) PRIMARY LOWER POND
GRAVITY DRAIN OUTFLOW

4
18

4
18

(P) RELEASE INTO COOLING GALLERY
THROUGH PERFORATED PIPE

4
18

5
19

0 25 50 100

SCALE: 1" = 50'
FEET

(P) FRENCH DRAIN RETURN LINE

(P) VACUUM RELEASE VALVE

(P) FRENCH DRAIN WET-WELL WITH  SOLAR
CONNECTED PUMP ON FLOAT SWITCH

(P) FRENCH DRAIN RETURN
LINE RELEASE

(P) FRENCH DRAIN RELEASE
(P) PRIMARY LOWER POND RELEASE

(P) ELECTRONIC FLOW METER

(P) PRIMARY LOWER POND
GRAVITY DRAIN LINE

(P) ACCESSIBLE
VALVE VAULT

(P) ELECTRONICALLY ACTUATED BUTTERFLY
VALVE OR SOLENOID CONTROL VALVE

(P) SECONDARY LOWER POND DRAIN
DIVERSION TO COOLING GALLERY

(P) UPPER POND DRAIN
LINE RELEASE

(P) ELECTRONICALLY ACTUATED BUTTERFLY
VALVE OR SOLENOID CONTROL VALVE

(P) PRIMARY LOWER
POND DRAIN LINE

(P) MANUAL
GATE VALVE

(P) FRENCH DRAIN
MAIN OUTLET LINE

(P) FRENCH DRAIN
HIGH FLOW BYPASS

OUTLET LINE

(P) ACCESSIBLE VAULT WITH
SEALED BOTTOM

(P) FRENCH
DRAIN OUTLET

(P) LOWER POND
DRAIN OUTLET

1
-

2
-

(P) PRIMARY LOWER POND
DRAIN LINE - NO CONNECTION

(P) FRENCH DRAIN WET WELL
WITH SUMP CHAMBER

(P) BACK FLOW CHECK VALVE -
LOCATE WITHIN WET-WELL

(P) FRENCH DRAIN
MAIN OUTLET LINE

(P) FRENCH DRAIN
MAIN OUTLET LINE

(P) FRENCH DRAIN HIGH
FLOW BYPASS OUTLET LINE

(P) SOLAR CONNECTED PUMP
WITH ON FLOAT SWITCH

(P) BACK FLOW CHECK VALVE
WITH VALVE BOX

(P) FRENCH DRAIN RETURN SUPPLY
LINE INTO LOWER POND

(P) ELECTRONICALLY ACTUATED BUTTERFLY
VALVE OR SOLENOID CONTROL VALVE

(P) ELECTRONIC FLOW METERS

(P) MANUAL
GATE VALVES

(P) COOLING GALLERY RELEASE LINE(P) SECONDARY WEST POND DRAIN
DIVERSION TO COOLING GALLERY

(P) OUTFLOW PIPE FROM UPPER POND
TO LOWER POND(P) OUTFLOW PIPE FROM UPPER

POND TO LOWER POND

(P) BACK FLOW CHECK VALVE

3
-

(P) LOWER POND DIVERSION
SUPPLY LINE RELEASE

(P) ACCESSIBLE VAULT WITH SEALED BOTTOM

(P) LOWER POND PUMPED
SUPPLY LINE RELEASE

(P) SHALLOW FRENCH DRAIN TO
INTERCEPT SHALLOW GROUNDWATER
AND SEEPAGE AND ROUTE INTO POND

(P) SHALLOW FRENCH DRAIN TO
INTERCEPT SHALLOW GROUNDWATER
AND SEEPAGE AND ROUTE INTO POND

(P) UPPER POND DIVERSION
SUPPLY LINE RELEASE

1 NTS
PRIMARY DISCHARGE LINES VALVE VAULT

2 NTS

FRENCH DRAIN WET WELL
3 NTS

SECONDARY DISCHARGE LINES VALVE VAULT



(P) CATTLE FENCING (~1,430 LF)

(P) CATTLE FENCING TIES INTO
EXISTING CATTLE FENCE

(P) SECURITY FENCING
(~1,520 LF)

(P) CATTLE FENCING (~620 LF)

(P) SECURITY FENCE GATE

(P) SECURITY FENCE GATE

(P) SECURITY FENCING
(~1,420 LF)

(P) SECURITY
FENCE GATE

(P) CATTLE FENCING (~390 LF)

(P) CATTLE FENCING TIES INTO
EXISTING CATTLE FENCE

(P) CATTLE FENCING TIES INTO
EXISTING CATTLE FENCE
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FENCING PLAN

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA
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PT #2

PT #1

PT #5

PT #3

PT #4
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MONITORING AND
INSTRUMENTATION PLAN

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

0 35 70 140

SCALE: 1" = 70'
FEET

(P) CONDUIT CONNECTION FROM
PRESSURE TRANSDUCER TO DATA
LOGGER

(P) DATA LOGGER IN CONTROL
CENTER. OFF GRID POWER SOURCE



(P) STRAW WATTLES ALONG
FILL SLOPE TOE (~980 LF)

(P) STRAW WATTLES ALONG
FILL SLOPE TOE (~630 LF)

(P) STRAW WATTLES ALONG
FILL SLOPE TOE (~840 LF)

(P) POND SLOPE PLANTING (0.45 ACRES)

(P) POND SLOPE PLANTING (0.57 ACRES)

(P) FILL AREA PLANTING (1.41 ACRES)

(P) GULLY PLANTING (0.17 ACRES)

(P) SILT FENCING
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EROSION CONTROL &
REVEGETATION

MARSHALL RANCH FLOW
ENHANCEMENT PROJECT

BRICELAND, CA

0 25 50 100

SCALE: 1" = 50'
FEET
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1 1- AND 2-PIECE WOOD STRUCTURE DETAILS
NTS

EXISTING
BANK

LARGE WOOD AND BOULDER
STRUCTURE CONSISTS OF ONE

OR TWO LOGS AS SHOWN ON
PLAN VIEW SHEETS

EXISTING
BANK

ANCHOR LOGS
TO UNDERLYING

2-3 TON
ANCHOR

BOULDERS AS
SHOWN ON PLAN

VIEW SHEETS

NOTES:

1. LOG STRUCTURES SHALL BE INSTALLED AS
SHOWN ON PLAN VIEW SHEETS

2. WHERE BANKS ARE STEEP, LOG STRUCTURES
MAY BE TRENCHED INTO THE BANK TO ALLOW
FOR A LOWER ANGLE AND PROVIDE MORE
WOOD VOLUME IN THE ACTIVE CHANNEL

3. LOG STRUCTURE CONSTRUCTION DETAILS MAY
BE MODIFIED IN THE FIELD AS APPROVED BY
THE PROJECT MANAGER AND ENGINEERFLOW

STICKING INTO
 CHANNEL AS
SHOWN ON
PLAN VIEW

SHEETS

ANCHOR LOG TO
EXISTING TREE AS
SHOWN ON PLAN
VIEW SHEETS

ANCHOR LOG TO
UNDERLYING 2-3
TON ANCHOR
BOULDERS IF
SHOWN ON
PLAN VIEW
SHEETS

ANCHOR LOG TO 2ND LOG (IF APPLICABLE)
AS SHOWN ON PLAN VIEW SHEETS

PLAN VIEW

EXISTING
TREE

STICKING INTO
 CHANNEL AS
SHOWN ON
PLAN VIEW

SHEETS

ANCHOR LOGS TO UNDERLYING
2-3 TON ANCHOR BOULDERS AS
SHOWN ON PLAN VIEW SHEETS

ANCHOR LOG TO UNDERLYING 2
TO 3-TON ANCHOR BOULDERS IF
SHOWN ON PLANT VIEW SHEETS

EXISTING
TREE

ANCHOR LOG TO EXISTING TREE AS
SHOWN ON PLAN VIEW SHEETS

LOG MAY BE
TRENCHED INTO
BANK

SECTION VIEW

WILLOW
PLANTING AS
FEASIBLE

3
-

2
-

3
- 2

-

3
-

3
-

2
-

2 LOG-LOG OR LOG-TREE ANCHORING
NTS

7/8" THREADED REBAR: DYWIDAG
SYSTEMS #7 GRADE 75

THREADBAR OR EQUIVALENT

NUT: DYWIDAG SYSTEMS  #7
GRADE 75 CAST ANCHOR NUT

1.75" LENGTH OR EQUIVALENT

 1-2' DIAMETER LOGS IN
CONTACT AT POINT OF
PINNED CONNECTION

NUT AND 3"X3" SQUARE
WASHER RECESSED INTO LOG

3" X 3"  X 3/8"  SQUARE  GRADE
50 STEEL PLATE  WASHER WITH

1 12 " DRILLED HOLE

NUT AND  WASHER
RECESSED INTO LOG 2" MIN

NOTES:

1. NOTCHING NOT REQUIRED ON LIVE TREES
TO REDUCE IMPACTS TO TREE HEALTH

3 LOG-BOULDER ANCHORING
NTS

DRILL HOLE IN BOULDER AND
CLEAN HOLE THOROUGHLY OF

DUST BY RINSING

NOTES:

1. SECURE THREADED REBAR TO  2 TON BOULDER USING EPOXY
ADHESIVE (HILTI HIT-RE 500-SD (TUBE) EPOXY CARTRIDGES, OR
APPROVED EQUAL). HOLE DEPTH MUST BE SUFFICIENT TO REACH
COMPETENT, UN-FRACTURED ROCK IN ORDER TO OBTAIN
MAXIMUM BONDING STRENGTH. A MINIMUM OF 12 INCHES IS
RECOMMENDED; 1" DIAMOND-TIPPED DRILL (TIGHT FIT).

12" 1-2' DIAMETER LOG

1" CHAIN CUT TO LENGTH (ATTACHED TO
BOTH REBAR ENDS WITH WASHER & NUT)

NUT: DYWIDAG SYSTEMS  #7
GRADE 75 CAST ANCHOR NUT

1.75" LENGTH OR EQUIVALENT

3" X 3"  X 3/8"  SQUARE GRADE 50
STEEL PLATE  WASHER WITH 1 12 "

DRILLED HOLE (BOTH SIDES OF LOG)

NUT AND  WASHER
RECESSED INTO LOG 2" MIN

7/8" THREADED REBAR: DYWIDAG
SYSTEMS #7 GRADE 75 THREADBAR
OR EQUIVALENT

2-3 TON ANCHOR BOULDER
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4 POND OUTFLOW DETAIL
NTS

3' MIN

2'

INTAKE SCREEN PUMP-RITE
M-L130 OR EQUIVALENT

POURED CONCRETE SLAB
ON TOP OF POND LINER

3 FRENCH DRAIN DETAIL
NTS

DRAIN ROCK

6"∅ PERFORATED DOUBLE
WALLED HDPE PIPE

1'

~1' MIN.

~1' MIN.

~4-6"

POND LINER: BTL-40, UNDERLAIN BY GEOTEXTILE
FABRIC (MIRAFI N SERIES NON-WOVEN)

4" THICK LAYER OF NATIVE SORTED 3" MINUS GRAVEL,
UNDERLAIN BY GEOTEXTILE FABRIC (MIRAFI N SERIES
NON-WOVEN)

NATIVE EARTH
~ 2.5'

5 GRAVEL ACCESS ROAD
NTS

12.0'

COMPACTED SUBGRADE

MAX 5% CROSS SLOPE

4" MIN. GRAVEL THICKNESS
(SUBGRADE MATERIAL MAY
REQUIRE THICKER SECTION

OR GEOTEXTILE FABRIC)

EXISTING GRADE

CHANNEL WIDTH, DEPTH,
LENGTH VARY PER NOTES
ON PLAN VIEW SHEETS

6 GRADE CONTROL STRUCTURE
NTS

6" TO 12" DIAMETER ROCK ARMOR, 2'
THICK, 2' CHANNEL BOTTOM WIDTH, 2:1
SIDE SLOPES

(P) NATIVE GRASS AND FORB BROADCAST
SEED PLANTING (WORK AROUND (E)

NATIVE RIPARIAN VEGETATION)

BURIED ~2' INTO BANK TO
REDUCE RISK OF FLANKING

GRADE CONTROL - CROSS SECTION

GULLY THALWEG (SLOPE
VARIES)

<P> GRADE CONTROL
STRUCTURE AT UPSTREAM

EXTENT OF GULLY

INTERMEDIATE GRADE CONTROL STRUCTURE (GCS) SPACING
BASED ON CHANNEL SLOPE; DOWNSTREAM GCS SHOULD HAVE

~TOP ELEVATION AT OR ABOVE BASE OF UPSTREAM GRADE
CONTROL STRUCTURE I.E. 50' SPACING WITH 10% CHANNEL

SLOPE (ASSUMING 2' DEPTH OF GCS); SPACING AND/OR DEPTH
VARY TO INSURE STABILITY FOR DIFFERENT CHANNEL SLOPES

<P> GRADE CONTROL
STRUCTURE AT DOWNSTREAM
EXTENT OF GULLY

GRADE CONTROL - PROFILE

~50'

POND LINER: BTL-40,
UNDERLAIN BY GEOTEXTILE
FABRIC (MIRAFI N SERIES
NON-WOVEN)

4" THICK LAYER OF NATIVE
SORTED 3" MINUS GRAVEL,
UNDERLAIN BY GEOTEXTILE
FABRIC (MIRAFI N SERIES
NON-WOVEN)

1 POND LINER DETAIL
NTS

NATIVE EARTH
OR <P> FILL

DIRT TO HOLD
LINER IN PLACE

POND LINER: BTL-40, UNDERLAIN
BY GEOTEXTILE FABRIC (MIRAFI N
SERIES NON-WOVEN)

HIGH WATER LINE MIN
2' BELOW TOP OF LINER

COMPACTED
POND DIKE

2 POND EDGE DETAIL
NTS

1'

3' MIN

2' MIN

4" THICK LAYER OF NATIVE
SORTED 3" MINUS GRAVEL,
UNDERLAIN BY GEOTEXTILE
FABRIC (MIRAFI N SERIES
NON-WOVEN)
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STEEL OR WOOD POST
SET MIN 12" INTO
GROUND

ATTACH EROSION FABRIC
SECURELY TO UPSLOPE SIDE OF
POST.

4' MAX SPACING

12" MIN

18" MIN

EROSION FABRIC
SECURED TO POST W/
METAL FABRIC

DIG 6" TRENCH &
BURY BOTTOM-
TAMP IN PLACE

1 SILT FENCING
NTS

WOOD STAKE AT MIN 4'
SPACING

STRAW WATTLE

INBED WATTLE ±3" INTO
EXISTING GROUND SURFACE
TO PROVIDE CUTOFF

EXISTING
SLOPE

FILL  3" HEIGHT

2 STRAW WATTLE
NTS

8' 8'

16
"1

0"
10

"1
6"

8"

7' STEEL T-POST

7'

2'
TWISTED WIRE OR
WOOD STAY

EXISTING GROUND

4 WIRE STRANDS

3 CATTLE FENCING
NTS

3" ∅ METAL
PIPE POST

2"x4" NO CLIMB
WIRE MESH

8' (TYP.)

6'

4 SECURITY FENCING
NTS

WIRE SUPPORT WITH
TENSIONING TURNBUCKLE

3" ∅ METAL TOP PIPE AT
STRUCTURAL SECTIONS

CONCRETE PIER (1' ∅) 3'

1'

3" STEEL END RAIL CLAMP

2-STRAND WIRE

NOTE: END & CORNER RUNS PER DETAIL
ABOVE; STRAIGHT RUNS UP TO 40' CAN
BE CONSTRUCTED WITH 10' T-POSTS

6 CONTROL CENTER
NTS

CONTROL CENTER BUILDING;
CONCRETE SLAB FLOOR AND 2X4

WOOD FRAMED WALLS, 8' HEIGHT.
INSULATED WOOD ROOF WITH

30-YEAR ASPHALT SHINGLES

10.0'

8.0'

WATER METER
CONTROLS

B

B

B

B

B

B

B

B

WALL MOUNTED
CHARGE
CONTROLLER,
2,400 WATT
INVERTER, AND
SWITCHBOARD

WIRED TO 2 KW GROUND
MOUNT SOLAR ARRAY
ADJACENT TO BUILDING

DATA RECORDER
CONTROL CENTER

DATA CABLE TO 5 PRESSURE
TRANSDUCERS

WIRELESS ROUTER

FRONT ELEVATION VIEW

36 in / 914 mm

1 
in

 / 
25

 m
m

2 
in

 / 
51

 m
m

33
8

Ø8 in NPS OUTLET PIPE
8 in NPS FERNCO COUPLING
INCLUDED

PROFILE VIEW

 25 in / 635 mm

34
.5

 in
 / 

87
6 

m
m 50°

5 DIVERSION INTAKE
NTS

COANDA BOX OR SIMILAR. SCREEN SLOT
WIDTH OF 1MM, FABRICATED FROM 304
STAINLESS STEEL.

SEASONAL STREAM
FLOW DIRECTION

INSTALL VALVE TO
OUTFLOW TO ENSURE
BYPASS FLOW IN
DOWNSTREAM CHANNEL

OUTFLOW TO
OFF-STREAM
STORAGE
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