










Project 1

























Map



M
:\P

ro
je

ct
s\

20
21

\R
D

G
-2

1-
16

9 
O

'B
rie

n 
C

re
ek

 - 
C

FC
\C

A
D

\2
02

1-
01

-1
7 

O
br

ie
n 

W
or

ki
ng

.d
w

g

DRAWING NUMBER

PROJECT NUMBER

N
O
.

D
A
T
E

B
Y

D
E
S
C
R
IP
T
IO
N

C
H
K

3
1

1
 
S

W
 
J
e

f
f
e

r
s
o

n
 
A

v
e

n
u

e

C
o

r
v
a

l
l
i
s
,
 
O

R
 
9

7
3

3
3

5
4

1
.
7

3
8

.
2

9
2

0

1.0

RDG-21-169

2
3

6
 
W

i
s
c
o

n
s
i
n

 
A

v
e

n
u

e

W
h

i
t
e

f
i
s
h

,
 
M

T
 
5

9
9

3
7

4
0

6
.
8

6
2

.
4

9
2

7

C
O

V
E

R
 
P

A
G

E
 
A

N
D

 
N

O
T

E
S

M
I
S

S
O

U
L

A
,
 
M

O
N

T
A

N
A

O
'
B

R
I
E

N
 
C

R
E

E
K

 
R

E
S

T
O

R
A

T
I
O

N
 
P

R
O

J
E

C
T

Drawing         of 221

PROJECT DESCRIPTIONPROJECT PARTNERS

O'BRIEN CREEK VICINITY MAP

1. CONTOUR INTERVAL IS NOTED ON DRAWINGS.

2. SLOPES DESIGNATED AS 2:1, 1.5:1, ET CETERA, ARE THE RATIOS OF HORIZONTAL
DISTANCE TO VERTICAL DISTANCE.

3. DIMENSIONS ARE GIVEN IN FEET AND TENTHS OF A FOOT.

4. SURVEY DATA WAS COLLECTED UTILIZING SURVEY GRADE GPS IN SEPTEMBER
2021.  FIELD DATA SUPPLEMENTED LIDAR DATA COLLECTED IN SPRING, 2019 TO
COMPLETE THE EXISTING GROUND SURFACE.  ALL SURVEY DATA WAS
COORDINATED BY RDG.

5. ALL EXISTING CONDITIONS ARE TO BE VERIFIED IN THE FIELD PRIOR TO
CONSTRUCTION AND ANY ADJUSTMENTS TO THE DRAWINGS SHALL BE MADE AS
DIRECTED BY THE ENGINEER.

6. CONTRACTOR TO VERIFY LOCATIONS OF ALL EXISTING UTILITIES PRIOR TO
COMMENCEMENT OF WORK.

7. EXISTING PRIVATE IMPROVEMENTS, WHICH LIE WITHIN THE CONSTRUCTION
LIMITS, UNLESS OTHERWISE NOTED WILL BE REMOVED BY THE OWNER PRIOR TO
CONSTRUCTION, OR ABANDONED IN PLACE.

8. PROTECT ALL TREES AND LAND AREAS NOT LOCATED WITHIN THE PROJECT
CONSTRUCTION, STAGING OR EARTHWORK LIMITS.  EXERCISE CARE IN AREAS NOT
SO MARKED TO AVOID UNNECESSARY DAMAGE TO NATURAL VEGETATION.

9. THE PROJECT SPONSOR IS RESPONSIBLE FOR COMPLYING WITH ALL PERMITS
AND EASEMENTS INCLUDING ALL FEDERAL, STATE, COUNTY, AND LOCAL PERMIT
CONDITIONS.

10. EXCAVATION, TRENCHING, SHORING, AND SHIELDING SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR PERFORMING THE WORK, THESE
DRAWINGS ARE NOT INTENDED TO PROVIDE MEANS OR METHODS OF
CONSTRUCTION.

11. EXCAVATION SHALL MEET THE REQUIREMENTS OF OSHA 29 CFR PART 1926,
SUBPART P, EXCAVATIONS.  ACTUAL SLOPES SHALL NOT EXCEED THE SLOPES AS
INDICATED ON DRAWINGS.

12. AT LEAST ONE EXCAVATOR SHALL BE EQUIPPED WITH MACHINE GRADE GPS
((L1/L2/GLONASS)).  CONSTRUCTION AREAS WILL BE STAKED OUT PRIOR TO
CONSTRUCTION USING SURVEY GRADE GPS (L1/L2/GLONASS).

13. ENGINEER WILL PROVIDE SURVEY CONTROL AND GRADING SURFACES FOR
EQUIPMENT WITH GPS MACHINE CONTROL CAPABILITY.  CONTRACTOR SHALL
PROVIDE SURVEY STAKING AND LAYOUT FOR CONSTRUCTION.

14. VERTICAL TOLERANCE FOR CONSTRUCTION COMPLIANCE WILL BE 0.3 FEET.
HORIZONTAL TOLERANCE WILL BE 1.0 FEET.

15. CONTRACTOR SHALL CONFIRM QUANTITIES.  REPORTED VOLUMES ARE NEATLINE
AND DO NOT INCLUDE ADJUSTMENTS FOR COMPACTION OR OTHER FACTORS.

GENERAL NOTES

DRAWING INDEX

RIVER DESIGN GROUP, INC. WORKS EXCLUSIVELY IN THE RIVER ENVIRONMENT
AND UTILIZES THE MOST CURRENT AND ACCEPTED PRACTICES AVAILABLE FOR
PLANNING AND DESIGN OF RIVER, FLOODPLAIN, AND AQUATIC HABITAT
RESTORATION PROJECTS.  CURRENT STANDARDS FOR THE DESIGN OF
RESTORATION PROJECTS VARY DEPENDING ON PROJECT GOALS.  STABILITY
CRITERIA INCLUDE DESIGNING STREAMBED AND STREAMBANK STRUCTURES FOR
THE 25-YR RECURRENCE INTERVAL DISCHARGE FLOOD.  REGIONAL CURVES
WERE USED TO EVALUATE BANKFULL DISCHARGE, AND HIGHER RETURN
INTERVAL DISCHARGES INCLUDING THE 100-YEAR FLOW.

   

STANDARD OF PRACTICE

O'BRIEN CREEK RESTORATION PROJECT
95% DESIGN PLAN SET

1.0     COVER SHEET AND NOTES

2.0 EXISTING CONDITIONS

3.0 SITE PLAN AND INDEX

3.1 DEWATERING PLAN

4.0 MATERIALS AND QUANTITIES

5.0 PLAN VIEW AND DATA SHEET REACH 1

5.1 GRADING PLAN AND PROFILE REACH 1

5.2 PLAN VIEW AND DATA SHEET REACH 2

5.3 GRADING PLAN AND PROFILE REACH 2

5.4 PLAN VIEW AND PROFILE REACH 3

5.5 ROTATIONAL SLOPE FAILURE PLAN

CLARK FORK COALITION

140 S 4TH STREET WEST #1

MISSOULA, MONTANA 59801

THESE DRAWINGS, THE IDEAS AND DESIGNS INCORPORATED
HEREIN, AS AN INSTRUMENT OF PROFESSIONAL SERVICE, ARE THE
PROPERTY OF RIVER DESIGN GROUP, INC. (RDG) AND ARE NOT TO
BE USED , IN WHOLE OR IN PART, FOR ANY OTHER PROJECT
WITHOUT THE WRITTEN AUTHORIZATION OF RDG.  LIKEWISE,
THESE DRAWINGS MAY NOT BE ALTERED OR MODIFIED WITHOUT
AUTHORIZATION OF RDG.  DRAWING DUPLICATION IS ALLOWED IF
THE ORIGINAL CONTENT  IS NOT MODIFIED.

REUSE OF DRAWINGS

LEGAL DESCRIPTION: NW 

1

4

 S34,T13N, R20W; AND SE

1

4

 S27, T13N, R20W

MISSOULA COUNTY, MONTANA

O'BRIEN CREEK MEADOWS

HOMEOWNERS ASSOCIATION

MONTANA DEPARTMENT OF

ENVIRONMENTAL QUALITY

1520 E 6TH AVENUE

HELENA, MONTANA 59601

CLARK FORK COALITION, IN PARTNERSHIP WITH MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
(DEQ), HILLSDALE ESTATES PROPERTY MANAGERS ASSOCIATION, AND O'BRIEN CREEK MEADOWS
HOMEOWNER'S ASSOCIATION, RETAINED RIVER DESIGN GROUP, INC. TO PREPARE A RESTORATION PLAN
FOR A 0.3-MILE REACH OF LOWER O'BRIEN CREEK, A TRIBUTARY TO THE BITTERROOT RIVER NEAR
MISSOULA, MONTANA. BOTH WATERBODIES HAVE BEEN IDENTIFIED AS IMPAIRED BY THE DEQ. THE
DRAWINGS CONTAINED IN THIS PLAN SET REPRESENT A 95% DESIGN LEVEL EQUIVALENT.

HILLSDALE ESTATES PROPERTY

MANAGERS ASSOCIATION

6.0 CHANNEL CROSS SECTION DIMENSIONS

6.1 DESIGN CRITERIA

7.0 CROSS SECTIONS

7.1 CROSS SECTIONS

8.0 LARGE WOOD STRUCTURE DETAIL

8.1 VEGETATED WOOD MATRIX DETAIL

8.2 CONSTRUCTED CHANNEL STREAMBED DETAIL

8.3 CHANNEL LOG STEP POOL DETAIL

8.4 VEGETATED BRUSH TRENCH DETAIL

9.0 PLANTING AND FENCING PLAN

9.1 SEEDING PLAN
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EXISTING ALIGNMENT

O'BRIEN CREEK WATERSHED DESCRIPTION
THE O'BRIEN CREEK WATERSHED ENCOMPASSES 25.4 SQUARE MILES AND IS A
MAJOR TRIBUTARY TO THE BITTERROOT RIVER UPSTREAM OF THE CONFLUENCE
WITH THE CLARK FORK RIVER. ONE OF THE MOST IMPORTANT TRIBUTARIES IN
THE LOWER BITTERROOT RIVER FOR RAINBOW AND CUTTHROAT TROUT (MT
FWP, 2019), LAND OWNERSHIP IN THE WATERSHED IS A MIX OF US FOREST
SERVICE AND PRIVATE OWNERSHIP. SIMILAR TO MOST FORESTED WATERSHEDS
IN THE REGION, O'BRIEN CREEK HAS EXPERIENCED HUMAN-CAUSED IMPACTS
FROM FORESTRY, GRAZING, MILL OPERATIONS, DEWATERING,
CHANNELIZATION, AND DEVELOPMENT. IN THE LOWER WATERSHED, WATER
MANIPULATION AND WITHDRAWALS CREATED FLOW INTERMITTENCY AND
CHANNEL DEWATERING. RECENT EFFORTS TO BRING AWARENESS TO THIS
ISSUE, AND SENIOR WATER RIGHT PURCHASES, HAVE RETURNED PERENNIAL
OR YEAR-ROUND FLOW TO ALL REACHES OF O'BRIEN CREEK.

IMAGE:  DigitalGlobe 2016

O'BRIEN CREEK ROAD

PROJECT BACKGROUND
STREAM INVENTORIES COMPLETED BY THE US FOREST SERVICE IN 2019
IDENTIFIED OPPORTUNITIES TO IMPROVE AQUATIC HABITAT AND STREAM
CHANNEL CONDITIONS THROUGHOUT THE O'BRIEN CREEK WATERSHED
(USFS, 2019). THESE EFFORTS WERE UNDERTAKEN, IN PART, TO SUPPORT
TMDL SEDIMENT LOAD REDUCTION TARGETS FOR THE BITTERROOT RIVER,
WHICH HAS BEEN IDENTIFIED AS AN IMPAIRED WATERBODY BY THE
MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY. EPISODIC MASS
FAILURE EVENTS HAVE OCCURRED IN THE O'BRIEN CREEK WATERSHED,
INCLUDING A MASSIVE BANK FAILURE IN 2019 THAT RESULTED IN
LARGE-SCALE CHANNEL DEPOSITIONS AND INSTABILITY IN THE LOWER
REACHES OF O'BRIEN CREEK UPSTREAM OF TRIPPLE CREEK ROAD. AFTER
THE BANK FAILURE, THE O'BRIEN CREEK MEADOW HOMEOWNER'S
ASSOCIATION WAS GRANTED A TWO-PHASE 310 PERMIT BY MISSOULA
CONSERVATION DISTRICT TO CONDUCT EMERGENCY ACTIONS TO REMOVE

THE SUBSTRATE DEPOSITION. PHASE 1 WORK WAS COMPLETED IN 2019 AND
INVOLVED REMOVING SUBSTRATE DEPOSITION AND RETURNING WOOD TO
THE CHANNEL.

RIVER DESIGN GROUP, INC. WAS RETAINED BY CLARK FORK COALITION, IN
PARTNERSHIP WITH PRIVATE LANDOWNERS AND MONTANA DEPARTMENT
OF ENVIRONMENTAL QUALITY, TO PREPARE RESTORATION PLANS FOR
IMPLEMENTATION OF PHASE 2 WORK WHICH HAS NOT BEEN COMPLETED
AND WILL INVOLVE REHABILITATING THE CHANNEL TO IMPROVE STREAM
FUNCTION AND REDUCE OR ALTOGETHER ELIMINATE THE NEED FOR FUTURE
MAINTENANCE. CONCEPTUAL RESTORATION PLAN DRAWINGS INCLUDED IN
THIS PLAN SET ILLUSTRATE THE PREFERRED RESTORATION ALTERNATIVE
FOR THE SITE, WHICH INCLUDES RESTORING CONDITIONS THAT SUPPORT THE
RECOVERY OF RIVER, FLOODPLAIN, AND AQUATIC HABITAT CONDITIONS.
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IMAGE: RDG ORTHOPHOTO

RESTORATION WILL OCCUR ALONG 0.3 MILES OF O'BRIEN CREEK AND WILL BE COMPLETED IN THE DRY DURING FALL 2022. IMPLEMENTATION WILL BE
CLOSELY INTEGRATED WITH CLARK FORK COALITION, MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY, PRIVATE LANDOWNERS, AND
STAKEHOLDERS. IN REACH 1, O'BRIEN CREEK IS CHANNELIZED AND IS BRACKETED AGAINST THE O'BRIEN CREEK ROAD FILLSLOPE, A CHRONIC SOURCE
OF SEDIMENT AND OTHER POLLUTANTS TO O'BRIEN CREEK. IN THIS REACH, THE CHANNEL WILL BE RELOCATED TO THE SOUTH THROUGH HISTORICAL
CHANNEL SCROLLS AND RECONNECTED WITH WELL VEGETATED FLOODPLAIN SURFACES, INCREASING STREAM LENGTH BY 20%.

IN REACH 2, A NEW CHANNEL WILL BE CONSTRUCTED TO ADDRESS EXISTING IMPAIRMENTS INCLUDING DEGRADED HABITAT CONDITIONS, HIGH
SEDIMENT LOADING FROM BANK EROSION, AND DECREASED SEDIMENT TRANSPORT CAPACITY. A MODERATELY ENTRENCHED, COBBLE DOMINATED,
RIFFLE-POOL B3 STREAM TYPE WILL BE CONSTRUCTED WITHIN A BROAD, WELL VEGETATED FLOODPLAIN CORRIDOR. A VARIETY OF STREAMBED,
STREAMBANK, FLOODPLAIN AND REVEGETATION TREATMENTS WILL BE IMPLEMENTED TO SUPPORT THE RESTORATION GOALS AND DESIRED OUTCOMES.
TREATMENTS ARE NATIVE MATERIALS BASED AND DESIGNED TO MIMIC REFERENCE REACH CONDITIONS OBSERVED UPSTREAM IN RELATIVELY
UNDISTURBED SEGMENTS OF O'BRIEN CREEK. STREAMBED TREATMENTS WILL CONSIST OF COMPLEX AQUATIC HABITAT FEATURES INCLUDING RIFFLES,
PLUNGE POOLS, LATERAL POOLS AND GLIDES. STREAMBANK TREATMENTS WILL BE COMPOSED OF WOOD, ALLUVIUM, AND VEGETATION, AND WILL
INCREASE BANK RESILIENCY TO EROSION. PROVIDING SHORT-TERM STREAMBED AND STREAMBANK STABILITY IS REQUIRED TO SUPPORT THE
VEGETATION DESIGN WHICH EMPHASIZES CREATING A SELF-SUSTAINING MOSAIC OF RIPARIAN AND WETLAND COMMUNITIES ON A FLOODPLAIN SURFACE
THAT IS HYDROLOGICALLY CONNECTED TO THE CHANNEL. FLOODPLAIN TREATMENTS WILL INCLUDE A VARIETY OF VEGETATION COVER TYPES THAT
INTEGRATE PLANT SPECIES COMPOSITION WITH GEOMORPHOLOGY AND HYDROLOGY, AND ACCOUNT FOR ECOLOGICAL PROCESSES THAT SUPPORT
PLANT COMMUNITY DEVELOPMENT OVER TIME.

ACTIVE CHANNEL RESTORATION IS NOT PROPOSED IN REACH 3. RESTORATION GOALS IN REACH 3 FOCUS ON LOWERING HIGH, ERODING BANKS TO
BANKFULL ELEVATION, AND CREATING A 35-FT. WIDE, WELL-VEGETATED FLOODPLAIN CORRRIDOR THAT INTERACTS WITH THE CHANNEL AT BANKFULL
STAGE.

RESTORATION TREATMENTSTHE O'BRIEN CREEK RESTORATION DESIGN ADDRESSES LIMITING FACTORS IDENTIFIED BY PROJECT
STAKEHOLDER BASED ON PREVIOUS STUDIES AND INVESTIGATIONS. THE PRIMARY GOALS OF THE PROJECT ARE
TO RESTORE CHANNEL AND FLOODPLAIN CONDITIONS THAT SUPPORT HIGH QUALITY AQUATIC HABITAT
CONDITIONS, PROMOTE THE ESTABLISHMENT OF A DIVERSE RIPARIAN FLOODPLAIN CORRIDOR THAT IS
HYDROLOGICALLY CONNECTED TO THE CHANNEL, AND IMPROVE WATER QUALITY TO SUPPORT DOWNSTREAM
BENEFICIAL USES. SPECIFIC GOALS FOR THIS PROJECT INCLUDE:

· REDUCE SEDIMENT LOADING TO O'BRIEN CREEK BY: 1) REALIGNING O'BRIEN CREEK THROUGH HISTORICAL
MEANDER SCROLLS IN ORDER TO ISOLATE THE CHANNEL FROM CHRONIC SOURCES OF SEDIMENT
ASSOCIATED WITH O'BRIEN CREEK ROAD; AND 2) ISOLATING O'BRIEN CREEK FROM ROTATIONAL SLOPE
FAILURES THROUGH FLOODPLAIN CONSTRUCTION.

· CONSTRUCTING A NEW MODERATELY ENTRENCHED, RIFFLE-POOL, B3 STREAM TYPE WITHIN A TERRACED
VALLEY, CONNECTED TO A BROAD AND WELL-VEGETATED BANKFULL FLOODPLAIN.

· IMPLEMENTING STREAMBANK, FLOODPLAIN, AND RIPARIAN REVEGETATION TECHNIQUES TO INCREASE THE
COVER OF WOODY RIPARIAN SHRUBS AND TREES.

· REDUCING FLOOD HAZARD RISK TO PRIVATE PROPERTY BY CREATING A FUNCTIONAL, INSET FLOODPLAIN
THAT IS CONNECTED TO THE CHANNEL AND WILL PROVIDE FLOOD ENERGY DISSIPATION.

RESTORATION GOALS
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EXISTING ALIGNMENT

REACH 1 DESIGN ALIGNMENT

REACH 2 AND REACH 3
DESIGN ALIGNMENT
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TEMPORARY ACCESS ROAD

STAGING AREA

TEMPORARY ACCESS ROAD

LEGEND

STAGING AREA

NOTES:  CONTRACTOR IS RESPONSIBLE FOR
MAINTAINING ACCESS ROADS AND TEMPORARY HAUL
ROADS.  EQUIPMENT, MAINTENANCE AND MATERIALS
TO BE STAGED MINIMUM 150' FROM RIVER.

STAGING AREA
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TOTAL EARTHWORK QUANTITIES

TOTAL ROCK QUANTITIES

STREAMBED/STREAMBANK FILL 416 CY

TOTAL WOOD QUANTITIES
ITEM QUANTITY

CATEGORY 1 WOOD

CATEGORY 2 WOOD

CATEGORY 3 WOOD

WILLOW CUTTINGS

38

763

2,142

8,485

ITEM QUANTITY (CY)

CUT

BACKFILL

NET CUT

1,845

160

1,685

DIAMETER

10 -14 IN

6 - 12 IN

< 3 IN

0.25 - 1.0 IN

LENGTH

20 FT

20 FT

10 - 12 FT

8 FT

ROOTWAD

YES

OPTIONAL

OPTIONAL

NO

10

8

5

3

2

1

0.5

Fines

95

90-95

85-90

65-85

50-65

30-50

10-30

0-10

D100

D95

D84

D65

D50

D35

D15

ITEM QUANTITY DIAMETER

*NOTE: VOLUMES ARE NEATLINE, CONTRACTOR
TO APPLY EXPANSION FACTORS TO DETERMINE

A MORE ACCURATE BACKFILL VOLUME.

CATEGORY 1 ROCK 166 EA 10 - 12 IN

ITEM QUANTITY

GRADATION

SIZE (IN)

PERCENT

PASSING

REPRESENTATIVE

SIZE CLASS

LARGE WOOD STRUCTURE QUANTITIES
ITEM QUANTITY

LARGE WOOD STRUCTURES
CATEGORY 1 WOOD

CATEGORY 2 WOOD

CATEGORY 3 WOOD

WILLOW CUTTINGS

8 EA
24 EA
32 EA
48 EA

1,600 EA

VEGETATED WOOD MATRIX QUANTITIES
ITEM QUANTITY

VEGETATED WOOD MATRIX TYPE 1
VEGETATED WOOD MATRIX TYPE 2
CATEGORY 2 WOOD

CATEGORY 3 WOOD

WILLOW CUTTINGS

STREAMBANK FILL

788 LF
561 LF
710 EA

2,010 EA
6,745 EA
200 CY

CONSTRUCTED CHANNEL
STREAMBED QUANTITIES

ITEM QUANTITY

CONSTRUCTED RIFFLE
CATEGORY 1 ROCK

STREAMBED FILL

620 LF
124 EA

217 CY

LOG STEP POOL QUANTITIES
ITEM QUANTITY

LOG STEP STRUCTURES
CATEGORY 1 WOOD

CATEGORY 2 WOOD

CATEGORY 1 ROCK

FILTER FABRIC

RING SHANK NAILS

7 EA
14 EA
21 EA
42 EA
68 EA
80 EA

NOTE:

WOOD LENGTHS SHOWN WILL PRODUCE THE PROPER AMOUNT MATERIAL FOR STRUCTURES WHEN

SPLIT INTO APPROPRIATE SIZES DURING CONSTRUCTION.  IT IS CONTRACTOR'S RESPONSIBILITY TO

CUT WOOD INTO APPROPRIATE SIZE LENGTHS TO FIT STRUCTURE DIMENSIONS.

VEGETATED BRUSH TRENCH QUANTITIES
ITEM QUANTITY

VEGETATED BRUSH TRENCH
CATEGORY 3 WOOD

WILLOW CUTTINGS

280 LF
84 EA

140 EA

WOOD QUANTITIES
ITEM QUANTITY

CATEGORY 1 WOOD

CATEGORY 2 WOOD

CATEGORY 3 WOOD

WILLOW CUTTINGS

18

324

1,052

4,605

DIAMETER

10 -14 IN

6 - 12 IN

< 3 IN

0.25 - 1.0 IN

LENGTH

20 FT

20 FT

10 - 12 FT
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ROOTWAD

YES

OPTIONAL

OPTIONAL

NO

ROCK QUANTITIES

STREAMBED FILL 239 CY

ITEM QUANTITY SIZE

CATEGORY 1 ROCK 96 EA 10 - 12 IN

10 INCH MINUS

MISC. QUANTITIES

NAILS 60 EA

ITEM QUANTITY

FABRIC 51 LF

REACH 1 -  QUANTITIES

WOOD QUANTITIES
ITEM QUANTITY

CATEGORY 1 WOOD

CATEGORY 2 WOOD

CATEGORY 3 WOOD

WILLOW CUTTINGS

20

339

890

3,630

DIAMETER

10 -14 IN

6 - 12 IN

< 3 IN

0.25 - 1.0 IN

LENGTH

20 FT

20 FT

10 - 12 FT
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ROOTWAD

YES

OPTIONAL

OPTIONAL

NO

ROCK QUANTITIES

STREAMBED FILL 167 CY

ITEM QUANTITY SIZE

CATEGORY 1 ROCK 70 EA 10 - 12 IN

10 IN MINUS

MISC. QUANTITIES

NAILS 80 EA

ITEM QUANTITY

FABRIC 68 LF

REACH 2 -  QUANTITIES

EARTHWORK QUANTITIES
ITEM QUANTITY (CY)

CUT

BACKFILL

NET CUT

775

75

700

EARTHWORK QUANTITIES
ITEM QUANTITY (CY)

CUT

BACKFILL

NET CUT

870

85

785

WOOD QUANTITIES
ITEM QUANTITY

CATEGORY 2 WOOD

CATEGORY 3 WOOD

WILLOW CUTTINGS

50
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DIAMETER

6 - 12 IN

< 3 IN

0.25 - 1.0 IN

LENGTH

20 FT

10 - 12 FT

8 FT

ROOTWAD

OPTIONAL

OPTIONAL

NO

ROCK QUANTITIES

STREAMBED FILL 5 CY

ITEM QUANTITY SIZE

10 IN MINUS

ROTATIONAL SLOPE TREATMENT -  QUANTITIES

EARTHWORK QUANTITIES
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PLANT AND SEED QUANTITIES
ITEM QUANTITY

TALL 1-GAL CONTAINERIZED PLANTS

5-GAL CONTAINERIZED PLANTS

25-GAL CONTAINERIZED PLANTS

FLOODPLAIN SEEDMIX

UPLAND RECLAMATION SEEDMIX
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DESIGN ALIGNMENT

STATION ELEVATION (FT)
CHANNEL TOP OF BANK ELEVATIONS

STATION ELEVATION (FT)

EXISTING ALIGNMENT

flow

O'BRIEN CREEK

1

O'BRIEN CREEK PLAN VIEW

1" = 40'

O'BRIEN CREEK ROAD

HILLS
DALE E

STATES
 PROPERTY

OWNERS ASSOC.

O'BRIEN
 VALLE

Y E
STATES

 #2

OWNERS ASSOC.

O'BRIEN
 VALLE

Y E
STATES

 #2

OWNERS ASSOC.

CAROLYN
 DIDDEL

UPSTREAM TIE-IN STATION 1+20
DOWNSTREAM TIE-IN STATION 6+20

FILL EXISTING CHANNEL AND
CONSTRUCT VEGETATED RIPARIAN

FLOODPLAIN/LOW TERRACE

NOTES: STRUCTURES MAY BE ADJUSTED OR ELIMINATED TO
PRESERVE EXISTING HIGH QUALITY VEGETATION.
ALL EXISTING HIGH QUALITY VEGETATION TO BE PRESERVED
DURING CONSTRUCTION TO THE GREATEST EXTENT POSSIBLE.

LEGEND
BANK STRUCTURES

DETAIL SHEET #

CHANNEL STRUCTURES

LOG STEP POOL

STRUCTURE (LWS)

VEGETATED WOOD

MATRIX TYPE 1 (VWM 1)

8.1

8.3

8.2

CONSTRUCTED CHANNEL

STREAMBED (CCS)

VEGETATED WOOD

MATRIX TYPE 2 (VWM 2)

8.1

LARGE WOOD

STRUCTURE (LWS)

8.0

VEGETATED BRUSH

TRENCH (VBT)

8.4

1+53
1+61
1+73
1+95
2+32
2+24
2+24
2+40
2+52
2+74
3+13
3+13
3+13
3+27
3+27

1+00
1+45
1+61
1+73
1+84
1+95
1+95
2+24
2+40
2+52
2+63
2+74
2+74
3+13
3+13

C
L
L
L
C
L
R
R
R
R
C
L
R
C
L

STRUCTURE SCHEDULE
STATION

END
STATION
START BANK STRUCTURE

STATION
END

STATION
START BANK STRUCTURE

STATION
END

STATION
START BANK STRUCTURE1+00

1+45
1+61
1+73
1+95
2+24
2+40
2+52
2+74
3+13
3+14
3+27
3+73
3+74

3201.25
3200.30
3200.01
3199.79
3199.35
3198.73
3198.44
3198.22
3197.77
3196.94
3196.92
3196.65
3195.68
3195.66

TEMPORARY ACCESS ROAD

STAGING AREA

USE EXISTING CHANNEL AS
TEMPORARY BYPASS DURING

CONSTRUCTION

FLOODPLAIN STRUCTURE

APPLY FLOODPLAIN ROUGHNESS

CCS
VWM 2

LWS
VWM 2

CCS
VWM 1
VWM 1
VWM 2

LWS
VWM 2

CCS
VWM 1
VWM 1

LSP
VWM 2

3+27
3+73
3+73
3+73
3+87
3+87
3+87
4+21
4+21
4+21
4+36
4+49
4+71
5+01
4+93
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O'BRIEN CREEK PLAN VIEW
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EXISTING 10 FT CMP
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AND CONSTRUCT MINIMUM 10 FT RIPARIAN CORRIDOR.
LOCATIONS TO BE DETERMINED BY FIELD ENGINEER.

· EXISTING HIGH QUALITY SODS TO BE SALVAGED AND PLACED
ON FINISHED FLOODPLAIN SURFACES.

· INSTALL FLOODPLAIN BRUSH TRENCHES.
· INTEGRATE FLOODPLAIN TREATMENTS WITH REVEGETATION

PLAN (SEE DRAWING 9.0).
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EXISTING ALIGNMENT

TREAT ROTATIONAL SLOPE FAILURE
PER DIRECTION OF CONSTRUCTION
MANAGER AT EXISTING STATION
30+00 TO STATION 30+50
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CHANNEL CROSS SECTIONS

TYPICAL

1.5'0' 3'

NOTE:  COORDINATES ARE REFERENCED FROM TOP OF BANK THALWEG

BANKFULL WATER SURFACE

BANKFULL WATER SURFACE

BANKFULL WATER SURFACE

CHANNEL CROSS SECTIONS
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BANKFULL WATER SURFACE
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LARGE WOOD STRUCTURE

FLOODPLAIN

SECTION VIEW

1. EXCAVATE TO THE EXCAVATION LIMITS.   EXCAVATED MATERIAL SHALL BE STOCKPILED ON THE FLOODPLAIN OUTSIDE OF THE IMMEDIATE WORK AREA.

2. INSTALL TWO FOOTER LOGS (CATEGORY 2 WOOD) AT THE BASE OF THE EXCAVATED TRENCH AT THE ORIENTATIONS NOTED IN PLAN VIEW.  FOOTER LOGS
SHALL PROJECT INTO THE DESIGN CHANNEL NO GREATER THAN 3 FT OR AT DISTANCE DIRECTED BY THE CONSTRUCTION MANAGER.  EXPOSED ENDS OF
FOOTER LOGS SHALL BE BROKEN/ROUGHENED SO AS TO APPEAR NATURAL.  SAWED ENDS OF FOOTER LOGS SHALL NOT BE EXPOSED.

3. INSTALL TWO ROOTWAD LOGS (CATEGORY 1 WOOD) INTERSECTING BOTH FOOTER LOGS AT THE ORIENTATION NOTED IN PLAN VIEW.  THE UPSTREAM
ROOTWAD SHALL NOT PROJECT INTO THE CHANNEL AND SHALL BE FLUSH WITH THE FINISHED BANK LINE.  THE DOWNSTREAM ROOTWAD SHALL PROJECT
NO GREATER THAN 1 - 3 FT. BEYOND THE FINISHED BANK LINE.

4. BACKFILL TRENCH WITH STOCKPILED MATERIAL UP TO THE TOP OF THE ROOTWAD LOGS.  BACKFILL SHALL BE BUCKET COMPACTED.

5. INSTALL BRUSH AND LIMBS (CATEGORY 3 WOOD) AT APPROXIMATE 45° ANGLE TO ROOTWAD STEMS.  BRUSH AND LIMBS SHALL PROJECT NO GREATER
THAN 3 FT BEYOND THE FINISHED BANK LINE.

6. INSTALL ONE ROOTWAD LOG (CATEGORY 1 WOOD) ON TOP OF THE BRUSH AND LIMBS AT THE ORIENTATION NOTED IN PLAN VIEW.  THE TOP OF THE
ROOTWAD STEMS SHALL SIT AT OR BELOW BASEFLOW ELEVATION.  THE UPSTREAM ROOTWAD SHALL NOT PROJECT INTO THE CHANNEL AND SHALL BE
FLUSH WITH THE FINISHED BANK LINE.  THE DOWNSTREAM ROOTWAD SHALL PROJECT NO GREATER THAN 3 FT. BEYOND THE FINISHED BANK LINE.

7. INSTALL BRUSH AND LIMBS (CATEGORY 3 WOOD) UP TO TOP OF BANK AT APPROXIMATE 45° ANGLE TO ROOTWAD STEMS.  BRUSH AND LIMBS SHALL
PROJECT NO GREATER THAN 3 FT BEYOND THE FINISHED BANK LINE.

8. PLACE TWO WILLOW BUNDLES INTERWOVEN INTO WOOD MATRIX AS SHOWN IN THE PLAN VIEW.  WILLOW BUNDLES SHALL BE SET AS TO BE IN CONTACT
WITH LOW FLOW WATER SURFACE ELEVATION.

9. BACKFILL STRUCTURE WITH STOCKPILED MATERIAL UP TO THE TOP OF BANK LINE ELEVATION.  BACKFILL SHALL BE BUCKET COMPACTED.

10. INSTALL TWO DEFLECTOR LOGS (CATEGORY 2 WOOD) AT APPROXIMATE 45° ANGLE TO ROOTWAD STEMS.  TOP OF DEFLECTOR LOGS CAN BE UP TO 0.5 FT
ABOVE TOP OF BANK ELEVATION AND SHALL PROJECT NO GREATER THAN 3 FT. BEYOND THE FINISHED BANK LINE. EXPOSED ENDS OF FOOTER LOGS
SHALL BE BROKEN/ROUGHENED SO AS TO APPEAR NATURAL.  SAWED ENDS OF FOOTER LOGS SHALL NOT BE EXPOSED.

11. PLACE AND BUCKET COMPACT STOCKPILED MATERIAL TO THE FINISHED BANK LINE.  NO AREAS BEHIND THE FINISHED BANKLINE ARE TO BE LEFT BELOW
FINISHED GRADE.

NOTES ON LARGE WOOD STRUCTURE INSTALLATION 

EXAMPLE OF A LARGE WOOD STRUCTURE

PLAN VIEW

LARGE WOOD STRUCTURE

F
LO

W

AVERAGE STRUCTURE
LENGTH = +- 12'

BANK KEY-IN
DISTANCE = 12'

MINIMUM ROOTWAD
DIAMETER = 2'

MAXIMUM STRUCTURE
PROJECTION = 1' - 3'

STRUCTURE
DEPTH = 5'

EXCAVATION LENGTH
= 12' - 15'

BASEFLOW WIDTH = +- 7'

ITEM

CATEGORY 3 WOOD

CATEGORY 2 WOOD

CATEGORY 1 WOOD

QUANTITY

MATERIAL SCHEDULE
(PER STRUCTURE)

1' - 3' PROJECTION

3

4

6

WILLOW BUNDLES 4

DIA.

6" - 12"

< 3"

0.25" - 1"

10" - 14"

1. CONSTRUCTION OF THE LARGE WOOD STRUCTURE  WILL OCCUR BEFORE THE CONSTRUCTED CHANNEL STREAMBED AND VEGETATED WOOD MATRIX BANK
TREATMENTS ARE INSTALLED.  INSTALLATION OF FLOODPLAIN TREATMENT SHALL BE COMPLETED AFTER THE LARGE WOOD STRUCTURES ARE INSTALLED.

2. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY THE CONSTRUCTION MANAGER.

3. CONSTRUCTION MANAGER SHALL MARK THE GENERAL CONSTRUCTION LOCATION FOR EACH LARGE WOOD STRUCTURE PRIOR TO CONSTRUCTION.

GENERAL NOTES

1
2
3

6

2

2

2

1

1

3

3

6

2

SUBGRADE
EXCAVATION LIMITS

WILLOW BUNDLE

6
WILLOW BUNDLE

6
WILLOW BUNDLE

TOP OF BANK

EXCAVATION LIMITS

DEFLECTOR LOGS
(CATEGORY 2 WOOD)

ROOTWAD LOG
(CATEGORY 1 WOOD)

FINISHED GRADE BANKLINE

BRUSH AND LIMBS
(CATEGORY 3 WOOD)

FOOTER LOG
(CATEGORY 2 WOOD)

DEFLECTOR LOGS
(CATEGORY 2 WOOD)

ROOTWAD LOG
(CATEGORY 1 WOOD)

BRUSH AND LIMBS
(CATEGORY 3 WOOD)

FOOTER LOG
(CATEGORY 2 WOOD)

0' 2.5' 5'
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10'

CATEGORY 3 WOOD

CATEGORY 3 WOOD

CATEGORY 2 WOOD

CHANNEL
STREAMBED
ALLUVIUM
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BANKFULL WATER SURFACE

CHANNEL STREAMBED

BASEFLOW WATER SURFACE

ITEM

CATEGORY 3 WOOD

WILLOW CUTTINGS

CATEGORY 2 WOOD

2:1

EXISTING
GROUND

NOTES ON VEGETATED WOOD MATRIX INSTALLATION 

1. CONSTRUCTION OF THE VEGETATED WOOD MATRIX WILL OCCUR AFTER THE CHANNEL AND FLOODPLAIN BACKFILL IS PLACED AND THE CHANNEL STREAMBED IS CONSTRUCTED.   INSTALLATION OF
FLOODPLAIN TREATMENT SHALL BE COMPLETED AFTER VEGETATED WOOD MATRIXES ARE INSTALLED.

2. IF VEGETATED WOOD MATRIX STRUCTURES ARE INSTALLED PRIOR TO OCTOBER 1, LEAVE BACK TRENCH UNFILLED AND COMPLETE STRUCTURE WHEN DORMANT WILLOWS ARE AVAILABLE.

3. IT IS CONTRACTOR'S RESPONSIBILITY TO CUT WOOD INTO APPROPRIATE SIZE LENGTHS TO FIT STRUCTURE DIMENSIONS.

4. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY CONSTRUCTION MANAGER.

5. CONTRACTOR SHALL MARK AND CONSTRUCTION ENGINEER SHALL APPROVE THE GENERAL LOCATION FOR EACH VEGETATED WOOD MATRIX STRUCTURE PRIOR TO CONSTRUCTION.

GENERAL NOTES

MATERIAL SCHEDULE (PER LINEAR FOOT)

FINISHED GRADE

1:1

FLOODPLAIN

FINISHED
BANKLINE

CHANNEL STREAMBED
ALLUVIUM

BANKFULL WATER SURFACE

BASEFLOW WATER SURFACE

NATIVE MATERIAL

FINISHED GRADE

1:1

FINISHED
BANKLINE

0.
5:

1

QUANTITY
TYPE 1 TYPE 2

5

2

4

5

STREAMBANK ALLUVIUM 0.2 CY 0.6 CY

NATIVE
BACKFILL

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

DIA.

3" - 6"

< 3"

0.25" - 1"

6" MINUS

0.25

2

1. EXCAVATE TO THE EXCAVATION LIMITS AS SHOWN.   EXCAVATED MATERIAL SHALL BE STOCKPILED ON THE FLOODPLAIN OUTSIDE OF THE IMMEDIATE WORK AREA.

2. PREPARE THE BENCH OF THE STRUCTURE BY PLACING CHANNEL STREAMBED ALLUVIUM FROM THE BASE OF THE EXCAVATION DEPTH/BOTTOM OF EXCAVATION TO WITHIN 1.0-FT. OF FINISHED GRADE.

3. CATEGORY 2 AND CATEGORY 3 WOOD, AND CHANNEL STREAMBED ALLUVIUM SHALL BE PLACED IN ALTERNATING LAYERS AND BUCKET COMPACTED UP TO THE TOP OF BANK ELEVATION AS SHOWN
BELOW IN THE INSTALLATION SEQUENCE.  PLACE SIX (6) FT TO EIGHT (8) FT. DORMANT WILLOW CUTTINGS AT A DENSITY OF 5 PER LINEAR FT ALONG THE TOP OF BANK LINE ELEVATION. WILLOW CUTTINGS
SHALL SLOPE AT AN APPROXIMATE 1:1 SLOPE AS SHOWN IN SECTION VIEW.  STEMS MAY OVERLAP.  THE CUT ENDS SHALL BE PLACED AT THE BASE OF THE SLOPES WITH THE UN-CUT ENDS EXTENDING
BEYOND THE EDGE OF THE TRENCH SO NO GREATER THAN ONE-THIRD OF THE TOTAL CUTTING LENGTH IS EXPOSED BEYOND THE TOP OF BANK EDGE. WILLOW CUTTINGS SHOULD INTERCEPT THE DESIGN
TOP OF BANK LINE AS SHOWN IN STEP 5 OF THE INSTALLATION SEQUENCE.

4. THE UPSTREAM AND DOWNSTREAM ENDS OF THE STRUCTURE SHALL TRANSITION SMOOTHLY INTO ADJACENT STREAMBANK STRUCTURES TO MINIMIZE EROSION, FLANKING, AND BANK FAILURE.
STRUCTURE ENDS MAY BE STABILIZED WITH ADDITIONAL CATEGORY 1 ROCK AS APPROVED BY ENGINEER.

5. AFTER INSTALLATION OF THE VEGETATED WOOD MATRIX, BACKFILL THE STRUCTURE WITH STOCKPILED MATERIAL TO
    FINISHED GRADE, AND BUCKET COMPACT.  INSTALL WILLOW TRENCHES AT A RATE OF 2 PER LINEAR FOOT
    (OR 20 PER TRENCH) AS SHOWN. NO AREAS BEHIND THE FINISHED BANKLINE ARE TO BE LEFT BELOW FINISHED GRADE.

VEGETATED WOOD MATRIX - TYPE 1

SECTION VIEW

1" = 3'

VEGETATED WOOD MATRIX - TYPE 2

SECTION VIEW

1" = 3'

WILLOW TRENCH DETAIL

PLAN VIEW

1" = 2'

RECOMMENDED VEGETATED WOOD

MATRIX INSTALLATION SEQUENCE

SECTION VIEW

1" = 5'

1.2'

1.5' - 3.0'

4'2' MAX.
PROJECTION

2

3

2

4

4

4

3

5

2

3

4

4

4

2
3
4

5

CHANNEL
STREAMBED

CATEGORY 2
WOOD

CHANNEL STREAMBED
ALLUVIUMCHANNEL SUBGRADE ELEVATION

EVERY 10 LINEAL FEET OF BANKLINE
INSTALL A 10 FOOT LONG TRENCH OF
20 WILLOWS AT VARYING ANGLES
(BETWEEN 45°AND 60°) TO THE
BANKLINE

EVERY 10 LINEAL FEET OF BANKLINE
INSTALL A 10 FOOT LONG TRENCH OF 20
WILLOWS AT VARYING ANGLES (BETWEEN
45°AND 60°) TO THE BANKLINE

INSTALL WILLOWS AT TOP
OF BANK LINE AND
BACKFILL WITH NATIVE
MATERIAL

PREPARE BENCH AT
CHANNEL BED ELEVATION

PLACE A LAYER OF CATEGORY 3
WOOD, BACKFILL WITH ALLUVIUM,

AND PRESS WITH BUCKET

PLACE A WINDROW OF
ALLUVIUM AND PRESS WITH

BUCKET TO FORM A POINT AT
THE TOP OF BANK LINE

PLACE CATEGORY 2 WOOD AT BED
ELEVATION AND BACKFILL WITH

ALLUVIUM

6' - 7'

3.2'

1.2'

1

2

3

4

STREAMBED
ALLUVIUM GRADATION

SIZE (INCHES) PERCENT PASSING
REPRESENTATIVE

SIZE CLASS

90-95
85-90

65 - 85

D95
D84
D65

30 - 50

10 - 30

D35

D15

8
5
3

1

0.5

FINES 0-10

95 D10010

50 - 65 D502
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1. CONSTRUCTION OF THE CHANNEL STREAMBED WILL OCCUR AFTER THE CHANNEL SUBGRADE IS PREPARED.

2. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED THE CONSTRUCTION MANAGER.

3. IT IS THE CONTRACTORS RESPONSIBILITY TO CUT WOOD INTO APPROPRIATE SIZE LENGTHS TO FIT STRUCTURE DIMENSIONS.

4. CONTRACTOR SHALL MARK THE UPSTREAM AND DOWNSTREAM EXTENTS OF THE LOCATIONS OF THE CONSTRUCTED CHANNEL
STREAMBED STRUCTURES.

CHANNEL STREAMBED ALLUVIUM
AND FRAMEWORK INSTALLATION

SECTION VIEW

1. PRIOR TO CONSTRUCTION OF THE CHANNEL STREAMBED,  CONSTRUCTION MANAGER SHALL VERIFY CHANNEL SUBGRADE ELEVATIONS.
CHANNEL SUBGRADE SERVES AS THE FOUNDATION FOR THE CONSTRUCTED CHANNEL STREAMBED.

2. CONTRACTOR SHALL STOCKPILE CHANNEL ALLUVIUM PER SPECIFICATIONS NOTED ON THE DRAWING.

3. PREPARE THE FRAMEWORK.  CONTRACTOR SHALL PLACE 10-INCH TO 12-INCH BOULDER SILLS (CATEGORY 1 ROCK) ON THE SURFACE
OF THE CHANNEL SUBGRADE PRIMARILY WITHIN THE LOW FLOW CHANNEL AS INDICATED ON THE DRAWING.  DUE TO THE INHERENT
VARIABILITY IN MATERIALS, BOULDER ELEVATIONS SHALL BE ADJUSTED TO ASSURE BOULDER PROTRUSION ABOVE FINISH GRADE
WILL BE NO GREATER THAN O.5-FT.

4. PREPARE THE MATRIX.  AFTER THE FRAMEWORK BOULDER RIBS ARE INSTALLED AND INSPECTED BY CONSTRUCTION MANAGER,
PLACE APPROPRIATE CHANNEL STREAMBED ALLUVIUM GRADATION AND WASH FINES INTO STREAMBED.  CHANNEL STREAMED
ALLUVIUM SHALL BE PLACED TO THE FULL COURSE THICKNESS OF 12-INCHES TO FINISHED GRADE.

NOTES ON CONSTRUCTED CHANNEL STREAMBED INSTALLATION 

GENERAL NOTES

ITEM

CATEGORY 1 ROCK

MATERIAL SCHEDULE
(PER LINEAR FOOT)

CHANNEL STREAMBED ALLUVIUM
AND FRAMEWORK INSTALLATION

3D VIEW

0.2 EA

QUANTITY

CHANNEL STREAMBED ALLUVIUM 0.35 CY

STREAMBED
ALLUVIUM GRADATION

.
PLACE THE CATEGORY 1

FRAMEWORK ROCK WITHIN BASE
FLOW CHANNEL EXTENTS

DIA.

10" - 12"

10" MINUS

1" = 6'

1" = 5'

SIZE (INCHES) PERCENT PASSING
REPRESENTATIVE

SIZE CLASS

90-95
85-90

65 - 85

D95
D84
D65

30 - 50

10 - 30

D35

D15

8
5
3

1

0.5

FINES 0-10

95 D10010

50 - 65 D502

6
5

BASEFLOW
CHANNEL

MAXIMUM BOULDER PROTRUSION
12" LIFT OF COMPACTED

CHANNEL ALLUVIUM

0.3'

12"
6

FINISHED
GRADE

NATIVE
FLOODPLAIN

BACKFILL
EXISTING

GRADE

NATIVE
FLOODPLAIN

BACKFILL

CATEGORY
1 ROCK

5

CATEGORY
1 ROCK

5

BANKFULL WATER SURFACE

BASEFLOW WATER SURFACE

INSTALL CATEGORY 1 ROCK SPANNING THE
CHANNEL EVERY 25 FT. AND STAGERED AS
SHOWN. ROCK SHALL BE PARTILLY EMBED

INTO BANKLINE AND CHANNEL STREAMBED.

2

1

BANKFULL WATER SURFACE

25'

TYPICAL CONSTRUCTED STREAMBED THROUGH A RIFFLE FEATURE
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EXAMPLE OF A CONSTRUCTED LOG STEP POOL

NOTES ON CONSTRUCTED CHANNEL LOG STEP POOL INSTALLATION 

GENERAL NOTES

MATERIAL SCHEDULE
(PER STRUCTURE)

FLOW

F
LO

W

3'

POOL LENGTH = 14'

NTS

NTS

NTS

NTS

NTS

3

4

2

1

5

POOL
POOL

RIFFLE

RIFFLE

BACKFILL WITH CHANNEL
STREAMBED ALLUVIUM

ITEM

1

2 CATEGORY 2 WOOD

CATEGORY 1 WOOD

LF OF FILTER FABRIC

 QUANTITY

3

6

17

CATEGORY 1 ROCK6
10

2" RING SHANK NAILS 2011

2

1. PRIOR TO CONSTRUCTION OF THE CHANNEL LOG STEP POOL, ENGINEER SHALL VERIFY CHANNEL SUBGRADE ELEVATIONS.

2. CONTRACTOR SHALL STOCKPILE WOOD AND ROCK PER SPECIFICATIONS NOTED ON THE DRAWINGS.

3. EXCAVATE TO THE EXCAVATION LIMITS.  EXCAVATED MATERIAL SHALL BE STOCKPILED ON THE FLOODPLAIN OUTSIDE OF THE
IMMEDIATE WORK AREA.

4. INSTALL VANE LOGS (CATEGORY 1 WOOD) AT THE FLOODPLAIN TIE-IN LOCATIONS AND TO THE ORIENTATIONS NOTED ON THE
DRAWING.  VANE LOGS SHALL BE PLACED ON CHANNEL ALLUVIUM AND THE ROOTWADS SHALL BE EMBEDDED INTO THE
STREAMBANK A MINIMUM OF 2-FT. RELATIVE TO FINISHED BANK LINE.

5. ORIENT VANE LOGS IN CONTACT WITH THE CHANNEL STREAMBED AS SHOWN ON THE DRAWING.  EMBED VANE LOG TIPS INTO
THE CHANNEL STREAMBED A MINIMUM OF 3-FT. SLOPING AT AN ANGLE NO GREATER THAN 6% RELATIVE TO FLOODPLAIN
ELEVATION.  VANE LOG TIPS SHALL BE A MINIMUM OF 1-FT. BELOW THE CHANNEL STREAMBED FINISHED GRADE.

6. INSTALL BACKER LOGS (CATEGORY 1 WOOD) ON THE UPSTREAM SIDE OF THE VANE LOGS AS SHOWN ON THE DRAWINGS.
BACKER LOGS SHALL BE FLUSH WITH THE VANE LOGS AND EXTEND FROM THE FLOODPLAIN TIE-IN LOCATIONS TO THE TIPS OF
THE VANE LOGS.

7. INSTALL CATEGORY 1 ROCK UPSTREAM AND DOWNSTREAM OF THE STREAMBANK TIE-IN LOCATIONS AND VANE LOG TIPS.
ROCK SHALL BE IN CONTACT WITH VANE LOGS AND BACKER LOGS TO PROVIDE BALLAST AND TO PREVENT THE STRUCTURE
FROM SHIFTING WHILE THE STRUCTURE IS BACKFILLED.

8. ATTACH NON-WOVEN GEOTEXTILE FABRIC TO VANE LOGS AND EXTEND VERTICALLY TO THE MAXIMUM DEPTH OF THE POOL
CHANNEL CROSS-SECTION ON THE UPSTREAM SIDE OF THE STRUCTURE, AS SHOWN ON DRAWING. BACKFILL VANE LOGS WITH
EXCAVATED CHANNEL STREAMBED ALLUVIUM TO CHANNEL STREAMBED FINISHED GRADE.

9. REGRADE UPSTREAM AND DOWNSTREAM CHANNEL STREAMBED FINISHED GRADE ELEVATIONS.  IF EXCESS MATERIAL IS
SIDECAST IN POOL DURING CONSTRUCTION, CONTRACTOR SHALL RE-EXCAVATE POOL TO THE DESIGN DIMENSIONS AS
APPROVED BY ENGINEER.

1. CONSTRUCTION OF THE CHANNEL LOG STEP POOL WILL OCCUR PRIOR TO THE CONSTRUCTED CHANNEL.

2. IT IS CONTRACTOR'S RESPONSIBILITY TO CUT WOOD INTO APPROPRIATE SIZE LENGTHS TO FIT STRUCTURE DIMENSIONS.

3. ANY CHANGES TO THE CONSTRUCTION SEQUENCE MUST BE APPROVED BY ENGINEER.

4. CONTRACTOR SHALL MARK AND ENGINEER SHALL APPROVE THE FLOODPLAIN AND CHANNEL STREAMBED TIE-IN LOCATIONS.
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EXAMPLE OF A CONSTRUCTED VEGETATED BRUSH TRENCHEXAMPLE OF A VEGETATED BRUSH TRENCH INSTALLATION

1. VEGETATED BRUSH TRENCHES WILL BE CONSTRUCTED TO INCREASE FLOODPLAIN CONNECTIVITY, DISPERSE SURFACE FLOWS AND
PROMOTE REVEGETATION.  CONSTRUCTION OF VEGETATED BRUSH TRENCHES WILL OCCUR AFTER SEPTEMBER 15TH AND BEFORE THE
END OF THE CONSTRUCTION SEASON.

2. CONTRACTOR SHALL MARK AND ENGINEER SHALL APPROVE THE GENERAL CONSTRUCTION LOCATION FOR EACH VEGETATED BRUSH
TRENCH PRIOR TO CONSTRUCTION.

CATEGORY 3 WOOD AND
WILLOW CUTTINGS

TRENCH EXCAVATED AND
BACKFILLED WITH

MATERIAL REMOVED TO
CREATE TRENCH

CATEGORY 3 WOOD AND
WILLOW CUTTINGS

FLOODPLAIN BACKFILL
OR EXISTING GROUND

FLOODPLAIN BACKFILL
OR EXISTING GROUND

BRUSH TRENCHES
CONSTRUCTED AS LINEAR
FEATURES THAT MAY BE
CURVED OR STRAIGHT

FLOODPLAIN BACKFILL

APPROX. 5'

APPROX. 5'

FINISHED FLOODPLAIN SURFACE

GENERAL NOTES

EXTENDS LATERALLY THE
LENGTH OF THE STAKED
TREATMENT LOCATION

EXTENDS LATERALLY THE
LENGTH OF THE STAKED
TREATMENT LOCATION

1. VEGETATED BRUSH TRENCHES WILL BE CONSTRUCTED WITHIN THE FLOODPLAIN AT THE DIRECTION OF THE CONSTRUCTION MANAGER.

2. A TRENCH WILL BE CONSTRUCTED APPROXIMATELY 5' DEEP AND EXTEND THE LENGTH OF THE STAKED TREATMENT LOCATION.  LIVE
WILLOW CUTTINGS AND CATEGORY 3 WOOD WILL BE PLACED IN THE TRENCH SUCH THAT THEY ARE INTERMIXED AND ORIENTED AT A
NEAR VERTICAL ANGLE.

3. THE TRENCH WILL THEN BE BACKFILLED WITH THE SAME MATERIAL REMOVED TO CREATE THE TRENCH AND SHOULD MATCH THE
ELEVATION OF THE SURROUNDING FLOODPLAIN GRADE.

NOTES ON VEGETATED BRUSH TRENCH INSTALLATION

FINISHED FLOODPLAIN SURFACE

ITEM

3 CATEGORY 3 WOOD

QUANTITY

MATERIAL SCHEDULE
(PER LINEAR FOOT)

2

4 WILLOW CUTTINGS 5

DIA.

< 3"

0.25" - 1"

VEGETATED BRUSH TRENCH

SECTION VIEW

NTS

VEGETATED BRUSH TRENCH

PROFILE VIEW

NTS

VEGETATED BRUSH TRENCH

PLAN VIEW

NTS

3

4

4

3

3

4

TRENCH EXCAVATED AND
BACKFILLED WITH

MATERIAL REMOVED TO
CREATE TRENCH
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1

PLANTING PLAN

1" = 60'

PLANTING NOTES

1. STOCKPILE ALL WOODY MATERIAL, NATIVE

VEGETATION, TOPSOIL, AND NATURAL RIVER

MATERIAL DISPLACED DURING

CONSTRUCTION AND USE FOR SITE

RESTORATION. THE STOCKPILED MATERIALS

SHALL BE INCORPORATED INTO COVER OF

DISTURBED AREAS TO RESTORE THE SITE TO

NATURAL CONDITIONS WHILE MINIMIZING THE

POTENTIAL FOR EROSION.

2. LONG-TERM, PERMANENT REVEGETATION

SHALL BE INSTALLED IN ACCORDANCE WITH

REVEGETATION SCHEDULE INCORPORATED IN

THIS DRAWING SET. PLANTINGS WILL BE FIELD

FIT BETWEEN WILLOW TRENCHES AND FINAL

PLACEMENT WILL CONSIDER FLOODPLAIN

ROUGHNESS AND FIELD CONDITIONS. 

3. WILDLIFE BROWSE PROTECTION AROUND

PLANTINGS WILL BE COMPRISED OF WILDLIFE

EXCLOSURE FENCING UNITS. EXCLOSURE

FENCING UNITS CAN BE INSTALLED PRIOR TO

PLANTING. FINAL PLACEMENT OF EXCLOSURE

UNITS WILL VARY BASED ON FLOODPLAIN

ROUGHNESS AND FIELD CONDITIONS.

PLANTING SCHEDULE

POPULUS TRICHOCARPA

COMMON NAME SCIENTIFIC NAME

BLACK COTTONWOOD

BETULA OCCIDENTALIS
WATER BIRCH

TOTAL

NUMBER

RIBES AUREUMGOLDEN CURRANT

CORNUS SERICEARED-OSIER DOGWOOD

AMELANCHIER ALNIFOLIASERVICE BERRY

CONTAINER SIZE

(GALLON)

TALL 1

MINIMUM SPACING

(FT)

15

15

10

10

15

8

TOTAL

8

5

17

17

15

54

254

LEGEND
FLOODPLAIN PLANTING UNIT

EXISTING ALIGNMENT
O'BRIEN CREEK ROAD
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RIPARIAN  PROTECTION FENCE

1" = 6'

SECTION VIEW

2

RIPARIAN  PROTECTION FENCE

1" = 6'

SIDE VIEW

REACH 2 AND 3

REACH 2 AND REACH 3
DESIGN ALIGNMENT

TEMPORARY ACCESS ROAD

TEMPORARY ACCESS ROAD

STAGING AREA

STAGING AREA

8
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5 GAL

25 GAL

TALL 1

TALL 1

TALL 1

TALL 1

SYMPHORICARPOS OCCIDENTALISWESTERN SNOWBERRY
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SEEDING NOTES

1. SEEDING SHALL TAKE PLACE AFTER ACCESS AND STAGING AREAS ARE

RECLAIMED.

BROADCAST SEED DESIGNATED AREAS USING FLOODPLAIN SEED

MIX (GIVEN BY SCHEDULE SPECIFIED IN DRAWING SET).

BROADCAST SEED DESIGNATED AREAS USING UPLAND SEED MIX

(GIVEN BY SCHEDULE SPECIFIED IN DRAWING SET).

1

CONSTRUCTION NOTES

2

UPLAND SEEDING SCHEDULE

ACHNATHERUM HYMENOIDES

COMMON NAME SCIENTIFIC NAME

INDIAN RICEGRASS

LEYMUS TRITICOIDESBEARDLESS WILDRYE

LEYMUS CINEREUSBASIN WILDRYE

6.13

LBS/ACRE (PLS)

17.02

5.15

POA SECUNDASANDBERG BLUEGRASS 0.68

FLOODPLAIN SEEDING SCHEDULE

ELYMUS TRACHYCAULUS

COMMON NAME SCIENTIFIC NAME

SLENDER WHEATGRASS

PASCOPYRUM SMITHIIWESTERN WHEATGRASS

CALAMAGROSTIS CANADENSISBLUEJOINT

5.88

LBS/ACRE (PLS)

10.45

0.65

MOUNTAIN BROME 9.18BROMUS MARGINATUS

1.41

TOTAL

PLS LBS

3.91

1.18

0.16

TOTAL
6.67

4.11

TOTAL

PLS LBS

7.31

0.46

6.43

18.43TOTAL

PRAIRIE FLAX 0.16LINUM LEWISII

0.11

L
S

D
E

S
I
G

N
N

W
1
/
1
2
/
2
2

1

L
S

D
E

S
I
G

N
 
R

E
V

I
S

I
O

N
J
M

1
/
2
6
/
2
2

2

IMAGE: RDG ORTHOPHOTO

REACH 2 AND REACH 3
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Pre-project Conditions 
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Post-project Conditions with existing 10-ft CMP 
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Post-project Conditions with existing 10-ft CMP and 2 36” CMP’s 
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Letters
of

Support













Missoula City-County Health Department 

WATER QUALITY DISTRICT 
301 W Alder│Missoula MT 59802-4123 

www.missoulacounty.us/wqd 

Phone│406.258.4890 

Fax│406.258.4781  

October 26, 2021 

319 Review Committee 

Montana Department of Environmental Quality 

P.O. Box 200901 

Helena, MT 59620 

RE: Clark Fork Coalition 319 Grant Application 

Dear 319 Review Committee, 

The Missoula Valley Water Quality District would like to extend our support for the Clark Fork 

Coalition 319 application to reduce pollutant loading to Miller and O'Brien Creeks. This project aligns 

with the goals of the Missoula Valley Water Quality District to improve water quality across the district 

and within the watershed that supplies our sole source aquifer.  

Thank you for the opportunity to demonstrate our support for this project. 

Sincerely, 

Elena Evans 

Hydrogeologist 

Missoula Valley Water Quality District 

http://www.missoulacounty.us/wqd


October 28, 2021

 
To Whom it may concern,  

The WestSlope Chapter of Trout Unlimited (WSCTU) works to preserve, protect and restore cold 
water fisheries in the Missoula area. Collectively, the chapter represents over 900 passionate 
anglers that care deeply about our mission. We write to express our support for three different 
projects being proposed by the Clark Fork Coalition on tributaries of the lower Bitterroot River:  

• O’brien Creek Meadows Stream Restoration: This project aims to use a variety of 
treatments to reduce sediment loading, restore stream and floodplain function, improve riparian 
and in-stream wildlife habitat, and dissipate flood energy on a 2500 foot section of O’brien 
Creek. 

• Upper O’Brien Creek Stream Restoration: This project proposes to address non-point 
sediment issues and fish habitat on upper O’Brien Creek by working with the Forest Service to 
reduce sediment loading, restore stream and floodplain function, and improve in-stream 
wildlife habitat. The project is focused on a 1.5 mile section of the creek where the stream is 
entrenched, has little in-stream wood, and is encroaching into road fills.

• Miller Creek Mile 7 Project: This project proposes to address sedimentation issues and 
degraded habitat on a section of Miller Creek. Treatments such as floodplain grading, woody 
debris matrix, riparian shrub plantings with enclosure fences, a hardened crossing for 
livestock, and other treatments to re-connect the creek to its floodplain, slow and disperse high 
flows, and increase riparian habitat will be used.

Given the benefits these projects will have for cold-water fisheries and watershed health, 
WSCTU supports their implementation. Thank you for the opportunity to comment. 

Sincerely, 

Mark Kuipers President 



Supplemental 
Attachment 1

River Design Group Email 
Regarding Modeling



From: Chris Nelson
To: Jed Whiteley
Cc: Adam Switalski; John Muhlfeld
Subject: RE: [External Email]O"Brien Cr q100
Date: Monday, October 3, 2022 1:35:22 PM
Attachments: image001.png

image002.png
image003.png
image004.png
image005.png
image006.png
2022-10-03 Tripple Creek Road Culvert plots.pdf

Hi Jed,

Thanks for the update on the flows. The 10-year flow estimated using Streamstats (304 cfs) is about
the same as the 100-year flow (307 cfs) that Nolan estimated using field data and the bankfull width
regressions. Profiles and plots of the upstream side of the Tripple Creek Road crossing for the pre-
project condition and post-project condition with and without the 36” relief culverts are attached.
Adding the two 36” relief culverts reduces the water surface elevation upstream of the road for the
post-project condition by about 1.5 feet at the new 100-year flow of 307 cfs. This is a substantial
reduction that eliminates overtopping of the road at the low point to the right of the culvert and
nearly eliminates the backwater profile through the crossing.

Please let me know if you have any questions or need any additional information for your grant
submittal.

Thanks,
Chris

Chris Nelson, PE, CFM
Water Resources Engineer
406.862.4927 office
River Design Group, Inc.

From: Jed Whiteley <jed@clarkfork.org> 
Sent: Monday, October 3, 2022 11:24 AM
To: John Muhlfeld <jmuhlfeld@riverdesigngroup.net>; Chris Nelson
<cnelson@riverdesigngroup.net>
Cc: Adam Switalski <adam@clarkfork.org>
Subject: FW: [External Email]O'Brien Cr q100

Hi John and Chris,
Please see below for the updated q100 flow for O’Brien Creek Nolan at the Lolo NF ran for us.
Looking through the hydraulic analysis of the crossing at Tripple Creek you ran for us the new q100
puts us close to the q10 of 304 cfs Streamstats projected. Which looks like from the additional
modeling you completed adding two 36” relief culverts should do the trick. I talked with the DEQ 319
program and they are up for us applying for additional project funding this round of proposals to add

mailto:cnelson@riverdesigngroup.net
mailto:jed@clarkfork.org
mailto:adam@clarkfork.org
mailto:jmuhlfeld@riverdesigngroup.net
https://url.emailprotection.link/?bNtLqrbn6sfpOv4hOpwraJv7f6T8sB1ccCdVRr5Kcq5bqKxeCw0hMTs_Os0ElUU1iiS_aYxbCpi5wGiMzGT59AA~~
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Post-project Conditions with existing 10-ft CMP 
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Post-project Conditions with existing 10-ft CMP and 2 36” CMP’s 
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the relief culverts. Before I write and submit the grant I wanted to double check with you guys that
the two 36” relief culverts would truly do the job. And of course the grant is due Friday and I have to
have it written by end of Wednesday due to other work conflicts. Love the fall work season.
Thanks-
Jed

From: Platt, Nolan - FS, MISSOULA, MT <Nolan.Platt@usda.gov> 
Sent: Friday, September 30, 2022 12:45 PM
To: Jed Whiteley <jed@clarkfork.org>
Cc: Walters, Dustin -FS <dustin.walters@usda.gov>; Sylte, Traci -FS <traci.sylte@usda.gov>; Adam
Switalski <adam@clarkfork.org>
Subject: RE: [External Email]O'Brien Cr q100

Jed and others,

I just finished crunching some numbers for a Q100 estimate for Obrien Creek at the Triple Creek Rd
crossing. See below table:

Method

Streamstats
Field Data &

Model Adjusted
Bankfull Width

Regression*
Q2 (cfs) 144 91 85
Q100 (cfs) 528 307 318
*per Lawlor 2004, USGS, Determination of Channel-Morphology Characteristics, Bankfull Discharge,
and Various Design-Peak Discharges in Western MT

Based on the two analyses I ran I think that the Streamstats (i.e. regression equation) estimates
seem high. I was pleased to see the “Field Data & Model Adjusted” and “Bankfull Width Regression”
estimates matched each other pretty well.

Bear in mind that Streamstats estimates for small drainage areas like this (25.3sqmi) are associated
with large prediction intervals. For example, the Streamstats report states that the Q100 = 528 cfs
with the lower prediction interval of 225cfs and upper prediction interval of 1240 cfs (at the crossing
site).

I am happy to elaborate on my methods if you are curious. Also, I would be interested in reviewing
designs and reports prepared by design engineers as this project progresses, if you are OK with
sharing.

Have a good weekend!

Nolan Platt
Hydrologist
Forest Service

mailto:Nolan.Platt@usda.gov
mailto:jed@clarkfork.org
mailto:dustin.walters@usda.gov
mailto:traci.sylte@usda.gov
mailto:adam@clarkfork.org
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Lolo National Forest
p: 303-731-9110
Nolan.Platt@usda.gov
24 Fort Missoula Road
Missoula, MT 59804
www.fs.fed.us

Caring for the land and
serving people

From: Jed Whiteley
Sent: Thursday, September 29, 2022 8:45 AM
To: Platt, Nolan - FS, MISSOULA, MT
Cc: Walters, Dustin -FS
Subject: Re: [External Email]O'Brien Cr q100

Thanks Nolan, really appreciate you working up some numbers.

From: Platt, Nolan - FS, MISSOULA, MT <Nolan.Platt@usda.gov>
Sent: Wednesday, September 28, 2022 5:00:11 PM
To: Jed Whiteley <jed@clarkfork.org>
Cc: Walters, Dustin -FS <dustin.walters@usda.gov>
Subject: RE: [External Email]O'Brien Cr q100

Hey Jed,

I plan on working at the office the next two days, so I can get you a Q100 estimate and brief
explanation by the end of the week.

Thanks for the patience,

s

Nolan Platt
Hydrologist
Forest Service
Lolo National Forest
p: 303-731-9110
Nolan.Platt@usda.gov
24 Fort Missoula Road
Missoula, MT 59804
www.fs.fed.us

mailto:Nolan.Platt@usda.gov
https://url.emailprotection.link/?byadonhbixnQs2O6I4vX2-xV8hA636gS4QCi_3ctNmWmQio-JLGEV8teY8rVNloOJVPGQgOMOHCisvhSvxCaMBw9vczUNetjXvT2e7j6E5thuaUk_MgRF3ozoPRpDq7RtKn182QfAAen2HsAN29Q2urxNiotMw9AIKSOYQMMgNhQf0SJ5ME9DTtqKgUpcZkt82EieR34RoJsQFgQvBUhLzhhrNUdn8JPOPHDlHAW7uCgvYzpynIf9UhE7yBI4pDWmPg3tKb1opX3cYtdXG4yr7lEqGrcRSH4nn4BsqLRMcMqMK_lWFV-bD2ajS5XSrxnj6w7vNlPXlblYGsQgqxdYhEN3dlStLFrjbY3B3ElA42CGKCS6HLnFIAAcZmDWtvHqYQEb_ZSmeXbKgXpBrk2JWuluDqGvoiW_aBJCuTf64h8~
https://url.emailprotection.link/?bnup38y0krmiyxVGZLvAPiwW7LMyTa9FVqojFNSxIRlPzlK_5jnZcxhPrm-fQm1oxaeU3hAFBAvM37drztVylJuP5EEMkNExxzueF7MIt_53nLTiDHwhRH8kW5H0QUFYmBEmo18OJ30rCztiHK_3WxvOduJKf9Qiyp1hh9eM3EGMB2ecCHsQR4CYFp386v_24UPcOKbPpv46GvBKJjG-V_Rokkq9V0F8TPmx_Detho_WYx418zoStoi8GYN-YjdR0vpP28VU5eBthn0DO5v5ZK7edecMa2I2zxs1HEoRmFhPTEozN41ivMNhizdHQhQSC07qZ7Tl6CA1qR1FSTo1LQrZulZYqSlP3xWvkckSEppenjXzcOVN-Q3lj5_8ewACd0spxYw9CO3lqu_CcUnebuUYH_K0JOjvX_DugtvrwRwA~
https://url.emailprotection.link/?bbhSxBx3MZ2DcyTq6EQCOs-qNt5WjltE9OGyRaAPn1DROyQ3kbx80pDr-asbdOF5b5wfLUMldQn9zI2rSUOlYzRpcu334NfaH44txP5QTWPblO1cSkvzGsx0UPSAD5Pp5XnZUSKKntyAty7ms-UePsR4oprr39UYLBldWD_deFX4L7HlxRzGijOX6up6vwAb06f1UGH5AFqMpdfWbOwHFeZsYhN7mpr9iN0pz-t2l37SuZyWasR9c2aXXieImfLGLCGb_b-fF4va99jSS-1boAHfpbJEsxXkBwUdDOrp-tjm4Ox2Uz7K2PCpHw3xTj4jX7ucYkUqyiZomw1O0nDN7H16CLyEwegA-PEl-4kEy0gbHWa8wOexHoh7MjoXJMBVqX0TZAVgAzr7nkFYwg7u16Rbqp2lL37sby3f5r8oRd-c~
https://url.emailprotection.link/?bkXtnCa6vCszTsoBxOHmhHYthOk2tnrMZog7JG0_aGgH2JyUpKsBEioaWLNG5D7_YGZ0PQMgsAyP5U7-qTixn0jLL674_CaiZGQyWrKPRMGo3cjOX86zaxJzzmh01cYqX4SPw1XjymiFhbfQOxxP6-TYqUzenZfO19wN-NmDNfmoDXWjxBeywNMemelodcwah9ZoVE6wO--gzEpn7yFgePlM4a0xT49BbMUmzZPo_T9zGCFyUIeIyKKUbZKe60oeyMlRYnD3Qce0nQcrbkQV7yYedAMRGwMpqlaxYfKPrX216VT_xl7rKsOrYNugl0UFORrf8GpRr0l7Xd2pAkHT9JJINJbmgSCc54uqZtYB9mDuintD8CDAMAdYgVeSEp_Fc1NwfWHzPoNxG8_AjwuiosPJ-wtxajrggUBRuGDcW_EAsdFt-fhNAybMFhIB9S08b5Bfn5FTK_3K51P4twQNvkA~~
mailto:jed@clarkfork.org
mailto:Nolan.Platt@usda.gov
mailto:dustin.walters@usda.gov
mailto:Nolan.Platt@usda.gov
mailto:jed@clarkfork.org
mailto:dustin.walters@usda.gov
mailto:Nolan.Platt@usda.gov
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Caring for the land and
serving people

From: Jed Whiteley <jed@clarkfork.org>
Sent: Wednesday, September 28, 2022 12:17:38 PM
To: Platt, Nolan - FS, MISSOULA, MT <Nolan.Platt@usda.gov>
Subject: [External Email]O'Brien Cr q100

[External Email] 
If this message comes from an unexpected sender or references a vague/unexpected topic; 
Use caution before clicking links or opening attachments.
Please send any concerns or suspicious messages to: Spam.Abuse@usda.gov

Hey Nolan,
Just checking in to see if you had a chance to dial in the q100 for O’Brien Creek. I know you’re
probably slammed trying to get ready to leave town for your detail but I’m hoping to turn in a grant
by next Friday to get that culvert upgraded.
Thanks!
Jed

Project Manager
(406) 531-0256

This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the information
it contains may violate the law and subject the violator to civil or criminal penalties. If you believe
you have received this message in error, please notify the sender and delete the email immediately.

mailto:jed@clarkfork.org
mailto:Nolan.Platt@usda.gov
mailto:Spam.Abuse@usda.gov


From: Platt, Nolan - FS, MISSOULA, MT
To: Jed Whiteley
Cc: Walters, Dustin -FS; Sylte, Traci -FS; Adam Switalski
Subject: RE: [External Email]O"Brien Cr q100
Date: Friday, September 30, 2022 12:44:46 PM
Attachments: 5CE1B62DC7314DF59BF8AF2805D72229[108976325].png

6835474EFC504E70AA23F1FFEF096F38[108976326].png
1FFCE43ED65F427B83E59BE64C220052[108976327].png
5D8977DE57A748EFA9D38257DC711FFB[108976328].png
A16CD30712184B6788C44026A910FBEA.png
C6E3811D55A1406B908DA1ECF6308628.png

Jed and others,

I just finished crunching some numbers for a Q100 estimate for Obrien Creek at the Triple Creek Rd
crossing. See below table:

Method

Streamstats
Field Data &

Model Adjusted
Bankfull Width

Regression*
Q2 (cfs) 144 91 85
Q100 (cfs) 528 307 318
*per Lawlor 2004, USGS, Determination of Channel-Morphology Characteristics, Bankfull Discharge,
and Various Design-Peak Discharges in Western MT

Based on the two analyses I ran I think that the Streamstats (i.e. regression equation) estimates
seem high. I was pleased to see the “Field Data & Model Adjusted” and “Bankfull Width Regression”
estimates matched each other pretty well.

Bear in mind that Streamstats estimates for small drainage areas like this (25.3sqmi) are associated
with large prediction intervals. For example, the Streamstats report states that the Q100 = 528 cfs
with the lower prediction interval of 225cfs and upper prediction interval of 1240 cfs (at the crossing
site).

I am happy to elaborate on my methods if you are curious. Also, I would be interested in reviewing
designs and reports prepared by design engineers as this project progresses, if you are OK with
sharing.

Have a good weekend!

Nolan Platt
Hydrologist
Forest Service
Lolo National Forest
p: 303-731-9110
Nolan.Platt@usda.gov
24 Fort Missoula Road
Missoula, MT 59804

mailto:Nolan.Platt@usda.gov
mailto:jed@clarkfork.org
mailto:dustin.walters@usda.gov
mailto:traci.sylte@usda.gov
mailto:adam@clarkfork.org
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From: Jed Whiteley
Sent: Thursday, September 29, 2022 8:45 AM
To: Platt, Nolan - FS, MISSOULA, MT
Cc: Walters, Dustin -FS
Subject: Re: [External Email]O'Brien Cr q100

Thanks Nolan, really appreciate you working up some numbers.

From: Platt, Nolan - FS, MISSOULA, MT <Nolan.Platt@usda.gov>
Sent: Wednesday, September 28, 2022 5:00:11 PM
To: Jed Whiteley <jed@clarkfork.org>
Cc: Walters, Dustin -FS <dustin.walters@usda.gov>
Subject: RE: [External Email]O'Brien Cr q100

Hey Jed,

I plan on working at the office the next two days, so I can get you a Q100 estimate and brief
explanation by the end of the week.

Thanks for the patience,

s

Nolan Platt
Hydrologist
Forest Service
Lolo National Forest
p: 303-731-9110
Nolan.Platt@usda.gov
24 Fort Missoula Road
Missoula, MT 59804
www.fs.fed.us

Caring for the land and
serving people

From: Jed Whiteley <jed@clarkfork.org>
Sent: Wednesday, September 28, 2022 12:17:38 PM

https://url.emailprotection.link/?byadonhbixnQs2O6I4vX2-xV8hA636gS4QCi_3ctNmWmQio-JLGEV8teY8rVNloOJVPGQgOMOHCisvhSvxCaMBw9vczUNetjXvT2e7j6E5thuaUk_MgRF3ozoPRpDq7RtKn182QfAAen2HsAN29Q2urxNiotMw9AIKSOYQMMgNhQf0SJ5ME9DTtqKgUpcZkt82EieR34RoJsQFgQvBUhLzhhrNUdn8JPOPHDlHAW7uCgvYzpynIf9UhE7yBI4pDWmPg3tKb1opX3cYtdXG4yr7lEqGrcRSH4nn4BsqLRMcMqMK_lWFV-bD2ajS5XSrxnj6w7vNlPXlblYGsQgqxdYhEN3dlStLFrjbY3B3ElA42CGKCS6HLnFIAAcZmDWtvHqYQEb_ZSmeXbKgXpBrk2JWuluDqGvoiW_aBJCuTf64h8~
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To: Platt, Nolan - FS, MISSOULA, MT <Nolan.Platt@usda.gov>
Subject: [External Email]O'Brien Cr q100

[External Email] 
If this message comes from an unexpected sender or references a vague/unexpected topic; 
Use caution before clicking links or opening attachments.
Please send any concerns or suspicious messages to: Spam.Abuse@usda.gov

Hey Nolan,
Just checking in to see if you had a chance to dial in the q100 for O’Brien Creek. I know you’re
probably slammed trying to get ready to leave town for your detail but I’m hoping to turn in a grant
by next Friday to get that culvert upgraded.
Thanks!
Jed

Project Manager
(406) 531-0256

This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the information
it contains may violate the law and subject the violator to civil or criminal penalties. If you believe
you have received this message in error, please notify the sender and delete the email immediately.



Supplemental 
Attachment 3

Cost Estimates



Project: O'brien Creek Relief Culverts

Title: Construction Cost Estimate for Grant Funding

Client: MTU

Description: Opinion of Probable Construction Costs

Date: October 4, 2022

Quantity Unit Cost Cost
1 Construction Administration / Layout / Inspection 7,175$  

1.1 Project Engineer 30 hrs $135 /hr 4,050$  
1.2 Survey Crew 12 hrs $185 /hr 2,220$  
1.3 Direct Costs (mileage, lodging, per diem) 1 ls 905$  

2 Construction Costs 39,957$  
2.1 Mobilization / Demobilization 2,000$  

Each piece of equipment 2 each $1000 /ea 2,000$  
Crane 0 each $8000 /ea ‐$  

2.2 Site Prep & Access 2,033$  
Develop access and work pad 1 each $1500 /job 1,500$  
Remove asphalt 107 sy $5 /sy 533$  

2.3 Dewatering / Work Area Isolation / Erosion Control 400$  
Work site dewatering/pump/piping during construction 0 job $2000 /job ‐$  
Defish work site 0 job $1200 /job ‐$  
Temporary Erosion Control 1 job $400 /job 400$  

2.4 Excavation and Disposal / Hauling 7,420$  
Bulk Excavation 400 cy $12 /cy 4,800$  
Stockpiling 290 cy $6 /cy 1,740$  
Disposal / Hauling 110 cy $8 /cy 880$  

2.5 Install New Culverts 19,280$  
3' dia (CMP or PE) 160 lf $60 /lf 9,600$  
squash pipe ‐  ‐  ‐$  
concrete box ‐  ‐  ‐$  
Bedding / Foundation preparation (Leveling Pad) 12 cy $35 /cy 420$  
Structure Assembly and Installation 16 hrs $285 /hr 4,560$  
Select granular backfill 90 cy $35 /cy 3,150$  
Native backfill 200 cy $6 /cy 1,200$  
Scour Protection at Structure/Road Interface 10 cy $35 /cy 350$  

2.6 Simulated Streambed / Inlet & Outlet Apron 350$
Simulated Streambed 0 cy $70 /cy ‐$  
Inlet/Outlet Apron 10 cy $35 /cy 350$  

2.7 Road Restoration 2,542$  
Road subgrade ‐ 6" Crushed Aggregate (3/4") 18 sy $35 /cy 622$  
Road top course ‐ Asphalt Surfacing 960 sf $2 /sf 1,920$  

2.8 Site Cleanup / Erosion Control / Planting 720$  
Erosion control seeding 0.25 acre $800 per acre 200$  
Mulching 0.25 acre $800 per acre 200$  
Laborer 1 8 hrs $40 /hr 320$  
Upland trees 0 acre $2000 per acre ‐$  
Riparian planting 0 acre $2000 per acre ‐$  

2.9 Risk /Uncertainty
 Contingency based on variables 15% 5,212$  

Total 47,132$  

2 x 36" Relief Culverts
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