




Vision Goals Objectives

Increase and Enhance Habitat Treatment Options
Diversify In-Stream Habitat Complexity In-Stream Habitat Structures

Multiple Habitats Close Together Woody Habitat Structures

Primary Pool Habitat Roughened Channels, Boulder Structures

Substrate Diversification

Structure Floodplain Connectivity
Side Channel/Off Channel Habitat Layback Steep Existing Slopes

Floodplain Connectivity Levee Removal and/or Setback

Floodplain Benching

Increase, Enhance Diversify Riparian Habitat Floodplain Excavation

Diverse Vegetation (Cover, Temperature, Recruitment, Macroinvertebrates)

Bio-Engineering (Native Plants. Channel, Floodplain and Habitat Stability) Side Channel / Off Channel Habitat
Create Spring Channels

Geomorphic Stability Meander Creation (Side Channel, Main Channel)

Reduces Erosion, Sedimentation, Property Loss Wetlands

Self-Sustaining, Self-Maintaining Backwater Habitat

Minimize Maintenance

Cost Effective Preserve, Enhance and Minimize Disturbance to High-Value Resources

Benefits to Other Species (Water fowl, Song Birds, Upland Species) Vegetation Plan

Practical Design Considerations
Public Safety

Flood Management

Geomorphic Stability (Minimizes Avulsions, Erosion, Sedimentation, Habitat Destruction)

Design Practicality Zoning, Easements, Setbacks, Floodplains, Zones

Accommodate Physical, Practical and Regulatory Site Constraints Property Boundaries

Landowner Desires

Neighboring Properties

Bridges, Utilities, Water Rights

Grades, Access, Views

Permits, Schedule, Budget, Maintenance, Constructability

Economics

Increase and enhance juvenile and adult anadromous fish
habitat by targeting limiting habitat factors within the limits
of river geomorphology, property ownership, public safety,

environmental regulations and project economics.



Treatments Benefits (1)

Symbol(2) Name Description Stream Function Stream & Flood Management Habitat
Dissipates

Energy
Maintains Deeper

Water
Focuses, Directs

or Turns Flow
Promotes Gravel

Sorting
Lowers Flood

Elevation
Bank and Erosion

Protection
Avulsion (Stream

Movement)
Protection

Fish Holding Fish Rearing Fish
Cover and Refuge

Fish
Food Source

Fish
Spawning

Riparian and
Upland Habitat

Continuity

Boulders Boulders placed in stream or at bank toe. Obtained
from existing levee.

Riffle Boulders, cobbles and large gravel downstream of
pools.

Pool Deeper water. Typically on bends or below boulder
drops.

Not Shown Pool Run Out (Run) Downstream end of pool. Slow, deep, quite water.

Not Shown Gravel Bar Gravel on islands, banks or at downstream ends of
pools, some with vegetation.

New Channel New Channel Meander, Side or Backwater Channel

Woody Habtat Structure Large trees with or without rootwads buried in
banks or in stream.

Levee Excavation, Regrade
Slopes, Retain Select Trees

Selectively excavate levee. Save select trees and
riprap for reuse. Bury removed trees in excavated
floodplain/bank. Plant

Spring Channel Create new off channel stream from spring/irrigation
return (Lampson)

Selective Floodplain Excavation
and Grading

Selectively excavate and grade floodplain. Retain
70% to 95% of trees. Plant.

Not Shown Maintain existing bankfull depth
Where channel banks are lowered, maintain
existing channel depth to maintain sediment
conveyance.

(1) See notes on preceeding sheet.

(2) Symbols noted on this sheet serve as a legend for sheets S-7.1 through S-7.7.











Proposed Plan and Profile
Sta. 15+00 to Sta. 21+50
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Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation
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WALLA WALLA RIVER

APPROXIMATE
PROJECT
LIMITS

APPROXIMATE EDGE OF
ORDINARY HIGH WATER

ROUGHENED RIFFLE
SEE DETAIL, SHEET 9.8
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100-YR FLOOD ELEVATION

BANK FULL ELEVATION

FILL AREA

HS-13

SEE SHEETS S-9.8 AND S-9.9
FOR ROUGHENED RIFFLE DETAIL

EXISTING THALWEG

NOTE: Channel profile is a conglomeration of elevations from the
US Army Corps of Engineers survey in 1999, the CTUIR
survey in 2009, and the Anderson-Perry Survey in 2011.

FLRW:3 (DBH 24"-36") 60'
RW: 20 (DBH 18"-24") 25'

RM: 40
LA: 15
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Walla Walla River
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Proposed Plan and Profile
Sta. 21+50 to Sta. 28+00
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CONFLUENCE WITH SIDE
CHANNEL @ STATION 22+45
(SEE SHEET 7.5 FOR SIDE
 CHANNEL PLAN AND PROFILE)
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POCKET WATER RIFFLE

HS-7

CROSS DRAIN FLOODPLAIN
TOWARD RIVER AT 2%

EXISTING THALWEG

APPROXIMATE EDGE OF
ORDINARY HIGH WATER

APPROXIMATE CLIFF CONTACT

EXISTING POOL

APEX JAM HS-12
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HS-11
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HS-3

HS-11

NOTE: Channel profile is a conglomeration of elevations from the
US Army Corps of Engineers survey in 1999, the CTUIR
survey in 2009, and the Anderson-Perry Survey in 2011.

FLRW: 1 (DBH 24"-36") 60'
FLRW: 1 (DBH 18"-24") 40'

FLRW: 1 (DBH 8"-12") 25'
RW: 1 (DBH 8"-12") 20'

RW: 2 (DBH 12"-18") 20'
RW: 3 (DBH 18"-24") 25'
TR: 1 (DBH 12"-18") 20'
TR: 2 (DBH 18"-24") 25'

RM: 10
LA: 6

FLRW: 3 (DBH 8"-12") 25'
FLRW: 2 (DBH 12"-18") 30'

FLRW: 2 (DBH 18"-24") 40'
FLRW: 1 (DBH 24"-36") 60'
LA: 2

FLRW: 2 (DBH 24"-36") 60'
LA: 2

FLRW: 2 (DBH 24"-36") 60'
FLRW: 2 (DBH 18"-24") 40'
LA: 2

FLRW: 3 (DBH 8"-12") 25'
FLRW: 5 (DBH 12"-18") 30'
RW: 5 (DBH 12"-18") 20'
TR: 2 (DBH 12"-18") 20'
LA: 10
RM: 20
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Walla Walla River
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Proposed Plan and Profile
Sta. 28+00 to Sta. 34+50

WALLA WALLA RIVER

M
A

TC
H

LI
N

E
SH

EE
T 

7.
2

M
A

TC
H

LI
N

E
SH

EE
T 

7.
4

1210

EXCAVATE RIGHT BANK
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FLOOD ACCESS SEE SHEETS 7.5 AND 7.6

FOR SIDE CHANNEL PLAN
AND PROFILE

APPROXIMATE EDGE OF
ORDINARY HIGH WATER

HS-3

HS-3

HS-8

1210

1205HS-3

GRADE CONTROL AT
SIDE CHANNEL INLET

EXISTING THALWEG

100-YR FLOOD ELEVATION

BANK FULL ELEVATION

NOTE: Channel profile is a conglomeration of elevations from the
US Army Corps of Engineers survey in 1999, the CTUIR
survey in 2009, and the Anderson-Perry Survey in 2011.

FLRW: 3 (DBH 12"-18") 30'

FLRW: 3 (DBH 8"-12") 25'
FLRW: 2 (DBH 12"-18") 30'
RW: 2 (DBH 8"-12") 20'
RW: 6 (DBH 12"-18") 20'
RW: 5 (DBH 18"-24") 25'
TR: 2 (DBH 8"-12") 20'
TR: 3 (DBH 12"-18") 20'
TR: 4 (DBH 18"-24") 25'
RM: 30
LA: 8



Lampson Construction Drawings

Sheet

S-7.4
Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation
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Proposed Plan and Profile
Sta. 34+50 to Sta. 41+00
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SHEET 7.3

100-YR FLOOD ELEVATION

BANK FULL ELEVATION

HS-8

HS-8

HS-9

LAY BACK SLOPE THROUGH
THIS AREA

APPROXIMATE
PROJECT
BOUNDARY

APPROXIMATE EDGE OF
ORDINARY HIGH WATER

CROSS DRAIN FLOODPLAIN
TOWARD RIVER AT 2%

EXISTING THALWEG

MAINTAIN EXISTING
BANK LINE (TYP)

EXISTING SPRING CREEK/
IRRIGATION RETURN

REMNANT J-HOOK
STRUCTURE (KEEP)

BOULDER CLUSTER
KEYED INTO BANK

HIGH-FLOW
SIDE CHANNEL

APPROXIMATE
NEW BANK

NOTE: Channel profile is a conglomeration of elevations from the
US Army Corps of Engineers survey in 1999, the CTUIR
survey in 2009, and the Anderson-Perry Survey in 2011.

FLRW: 6 (DBH 8"-12") 25'
RW: 2 (DBH 8"-12") 20'

RW: 10 (DBH 12"-18") 20'
RW: 16 (DBH 18"-24") 25'

TR: 3 (DBH 8"-12") 20'
TR: 4 (DBH 12"-18") 20'

LA: 16
RM: 60
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Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation
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Proposed Side Channel Plan & Profile
Sta. 9+50 to Sta. 16+00
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(SEE SHEETS 7.2 AND 7.3)

SEE MAIN
CHANNEL
PLAN AND

PROFILE
ON SHEET 7.2

HS-2

HS-3

HS-3

HS-5

HS-3 HS-3
HS-3

HS-7

HS-10

HS-2

CROSS DRAIN FLOODPLAIN
TOWARD RIVER AT 2%

NOTE: PROPOSED CONTOURS SHOWN REPRESENT
THE AVERAGE SIDE CHANNEL GRADIENT.
POOL CONTOURS ARE NOT SHOWN.

HS-7

NOTE: Existing grade is from the US Army Corps of Engineers
survey in 1999.

SLOPE = 0.01212 FT/FT

PROPOSED SIDE CHANNEL INVERT 1992.5

TOP OF BANK
GRADE BREAK

ELEVATION 1906.00
STATION 10+82.5

EXISTING GRADE ALONG
PROPOSED SIDE CHANNEL

PROPOSED TOP OF
BANK AND BANKFULL

ELEVATION

PROPOSED RIFFLE TO RIFFLE
GRADE. POOLS ARE NOT SHOWN.
POOL DEPTH SHALL EXTEND 2-4
FEET BELOW RIFFLE GRADE.

Side
Channel
Station

(ft)

Channel
Invert (ft)

Top of
Bank (ft)

1000.00 1192.50 1996.30

1041.25 1193.00 1196.10

1082.50 1193.50 1196.00

1123.75 1194.00 1196.50

1165.00 1194.50 1197.00

1206.25 1195.00 1197.50

1247.50 1195.50 1198.00

1288.75 1196.00 1198.50

1330.00 1196.50 1199.00

1371.25 1197.00 1199.50

1412.50 1197.50 1200.00

1453.75 1198.00 1200.50

1495.00 1198.50 1201.00

1536.25 1199.00 1201.50

1577.50 1199.50 1202.00

PROPOSED
TOP OF

BANK AT
OUTLET IS

1906.30

LOW FLOW
WALLA WALLA

WALLA WALLA
MAINSTEM CHANNEL

RW: 3 (DBH 12"-18") 20'
RM: 6
SA: 3

FLRW: 1 (DBH 24"-36") 60'
LA: 1 FLRW: 1 (DBH 18"-24") 40'

LA: 1

FLRW: 2 (DBH 24"-36") 60'
RM: 4
SA: 2
LA: 1

FLRW: 2 (DBH 8"-12") 25'
FLRW: 2 (DBH 12"-18") 30'
RW: 3 (DBH 8"-12") 20'
RW: 6 (DBH 12"-18") 20'
RW: 4 (DBH 18"-24") 25'
TR: 3 (DBH 8"-12") 20'
TR: 1 (DBH 18"-24") 25'
LA: 5
RM: 15

FLRW: 1 (DBH 24"-36") 60'
LA: 1

FLRW: 2 (DBH 18"-24") 40'
LA: 2

RW: 3 (DBH 12"-18") 20'
RM: 6
SA: 3

FLRW: 2 (DBH 8"-12") 25'
FLRW: 5 (DBH 12"-18") 30'
FLRW: 3 (DBH 18"-24") 40'
RW: 5 (DBH 8"-12") 20'
RW: 5 (DBH 12"-18") 20'
RW: 10 (DBH 18"-24") 25'
TR: 3 (DBH 12"-18") 20'
RM: 25
LA: 6
SA: 5
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Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation
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Proposed Side Channel Plan & Profile
Sta. 15+50 to Sta. 21+21
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PROPOSED SPRING
CHANNEL (SEE SHEET

7.7 FOR PLAN)
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SEE SHEETS 7.3 AND 7.4
FOR CONTINUATION OF THE
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WALLA WALLA RIVER
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HS-6

HS-3

HS-2

HS-7

HS-4

GRADE CONTROL AT SIDE CHANNEL INLET,
THALWEG AT 1205.00; SELECTIVELY PLACE
BOULDERS IN STABLE, REINFORCED,
NATURALLY APPEARING CONFIGURATION
TO ATTAIN PROPOSED ELEVATION.

GRADE CONTROL ELEVATION
AT 1203.5

CROSS DRAIN FLOODPLAIN
TOWARD RIVER AT 2%

NOTE: PROPOSED CONTOURS SHOWN REPRESENT
THE AVERAGE SIDE CHANNEL GRADIENT.
POOL CONTOURS ARE NOT SHOWN.

MAINTAIN MINIMUM 2' VERTICAL
DROP ON SPRING CHANNEL TO
PREVENT JUVENILE FISH FROM

SWIMMING UPSTREAM
HS-7

HS-8

HS-5

NOTE: Existing grade is from the US Army Corps of Engineers
survey in 1999.

Side
Channel
Station

(ft)

Channel
Invert (ft)

Top of
Bank (ft)

1618.75 1200.00 1202.50

1660.00 1200.50 1203.00

1701.25 1201.00 1203.50

1742.50 1201.50 1204.00

1783.75 1202.00 1204.50

1825.00 1202.50 1205.00

1866.25 1203.00 1205.50

1907.50 1203.50 1206.00

1948.75 1204.00 1206.50

1990.00 1204.50 1207.00

2031.25 1205.00 1207.50

2061.00 1204.50 1207.80

2091.00 1204.00 1208.20

2021.00 1203.50 1208.50

EXISTING GRADE ALONG
PROPOSED SIDE CHANNEL

PROPOSED TOP OF BANK
AND BANKFULL ELEVATION

PROPOSED RIFFLE TO RIFFLE
GRADE. POOLS ARE NOT SHOWN.

POOL DEPTH SHALL EXTEND 2-4
FEET BELOW RIFFLE GRADE.

SLOPE = 0.01212 FT/FT
PROPOSED SIDE CHANNEL

CONTROL ELEVATION 1205.00,
STATION 20+31.25

PROPOSED SIDE CHANNEL INLET
ELEVATION 1203.50, STATION 21+21.00

MAINSTEM
WALLA WALLA

LOW FLOW WALLA WALLA

PROPOSED TOP OF BANK
AT SIDE CHANNEL INLET

ELEVATION 1208.50, STATION 20+21.01

FLRW: 1 (DBH 18"-24") 40'
LA: 1'

RW: 3 (DBH 12"-18") 20' FLRW: 1 (DBH 18"-24") 40'

RW: 3 (DBH 12"-18") 20'
SA: 3
RM: 6

FLRW: 3 (DBH 8"-12") 25'
FLRW: 4 (DBH 12"-18") 30'
RW: 3 (DBH 8"-12") 20'
RW: 3 (DBH 12"-18") 20'
RM: 10
SA: 4
LA: 3

FLRW: 1 (DBH 18"-20") 40'

FLRW: 1 (DBH 18"-20") 40'

RW: 3 (DBH 12"-18") 20'
RM: 6
SA: 3

FLRW: 1 (DBH 18"-24") 40'

FLRW: 4 (DBH 12"-18") 30'
FLRW: 2 (DBH 18"-24") 40'
FLRW: 2 (DBH 24"-36") 60'

RW: 2 (DBH 12"-18") 20'
RW: 7 (DBH 18"-24") 25'
TR: 2 (DBH 12"-18") 20'
TR: 3 (DBH 18"-24") 25'

RM: 12
LA: 7

FLRW: 2 (DBH 24"-36") 60'
RM: 4
SA: 1
LA: 2

FLRW: 6 (DBH 12"-18") 30'
FLRW: 5 (DBH 18"-24") 40'

RW: 8 (DBH 8"-12") 20'
RW: 8 (DBH 12"-18") 20'

RW: 15 (DBH 18"-24") 25'
RM: 35
SA: 11
LA: 2

HS-1

FLRW: 2 (DBH 8"-12") 30'
FLRW: 5 (DBH 18"-24" 40'
RW: 8 (DBH 8"-12") 20'
RW: 8 (DBH 12"-18") 20'
RW: 15 (DBH 18"-24") 25'
RM: 35
SA: 11
LA: 2
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Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation
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SEE SHEETS 7.5 AND 7.6
FOR SIDE CHANNEL PLAN
AND PROFILE

CONNECT SPRING
CHANNEL AT STA. 18+95

SEE SECTION F-F'
ON SHEET 8.4

PROPOSED SPRING CHANNEL ALIGNMENT
(SHOWN AS APPROXIMATE). FINAL ALIGNMENT
AND GRADE ARE DEPENDENT UPON UNKNOWN
SPRING HEAD ELEVATION AND MUST BE
REFINED IN FIELD.

GRADE AT A CONSISTENT
GRADIENT TO CONFLUENCE
WITH SIDE CHANNEL

SEE STANDARD GEOMETRY
ON SHEET 8.1 FOR
CHANNEL SHAPE

SPRING CHANNEL INLET
ELEVATION AT 1204.56'

MAINTAIN MINIMUM 2' VERTICAL
DROP ON SPRING CHANNEL TO
PREVENT JUVENILE FISH FROM

SWIMMING UPSTREAM



Stream Geometry Summary Table

Stream Geometry/Parameters

 = Rosgen Stream Type

 = Sinuosity

 = Width / Depth Ratio

 = Minimum Entrenchment Ratio

 = Average Valley Gradient (ft/ft)

 = Average Creek Gradient (ft/ft)

 = Valley Length (ft)

 = Creek Length (ft)

 = Bankfull Discharge (cfs)

 = 100-Year Flood Discharge (cfs)

 = Average Bankfull Velocity (fps)

 = WBF  = Bankfull Width (ft)

 = DBF  = Bankfull Depth (At Riffle) (ft)

 = DP  = Pool Depth at Bankfull Flow (ft) (Ranges from 2.0DBF to 3.5DBF)

 = Z1  = Channel Sideslope (Horizontal Ratio)

 = Z2  = Channel Sideslope on Inside of Bend, Approximate (Horizontal Ratio)

 = D16  = Riffle Substrate Size (in) (16% of material this size or smaller)

 = D50  = Riffle Substrate Size (in) (50% of material this size or smaller)

 = D84  = Riffle Substrate Size (in) (84% of material this size or smaller)

 = D100  = Riffle Substrate Size (in) (100% of material this size or smaller)

 = T = Minimum Substrate Layer thickness (in)

130 500  = WL = Range of Acceptable Meander Wavelengths (ft)

85 330  = BL = Range of Bend Length (ft)

70 310  = FP = Range of Acceptable Minimum Floodplain Widths (ft)

25 90  = R = Range of Acceptable Radii of Curvature (ft)

40 250  = P/P = Range of Acceptable Pool To Pool Spacing (ft)
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S-9.6
Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation
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NOTES:
Purpose:

Creates scour holes.
Holds gravel upstream.
Creates diverse fish habitat.
Provides cover.

Design Specifics:
Place through straight reaches and along outside of bends on bedrock banks.
Place root wad on or in stream bed.
Trees with branches or multiple trunks preferred.
Minimum DBH shall be 18".
Trees must be securely anchored to bedrock to prevent loss of structure.
Drill and grout anchors into bedrock.
Secure to prevent bouncing of trees during floods.
See quantity table for member sizes

SECTION A-A'
NOT TO SCALE

TYPICAL LONGITUDINAL LOG DETAIL PLAN
NOT TO SCALE

A-A'

FLOW

A A'

HS-11

RIVER BOTTOM

SCOUR

ANCHOR AS NECESSARY
IN BEDROCK BANK

BANKFULL ELEVATION

LOW WATER

BEDROCK BANK
AND BOTTOM

ANCHOR IN
BEDROCK BANK

FLOW

TYPICAL POCKET WATER DETAIL PLAN
NOT TO SCALE

DEPOSITION (TYP)

ALL ROCKS
SHALL HAVE
FOOTERS INSTALLED

SCOUR (TYP)

HS-10

FLOW

NOTES:
Purpose:

Creates in-stream habitat diversity and complexity by creating local areas of scour, deposition
and "Pocket Water" (eddys) in channel.
Generally increases hydraulic friction and creates variable velocities across channel.
Enhances habitat for macroinvertebrates and all life stages of fish species.
Provides habitat enhancement with relatively minimal channel bed disturbance.

Design Specifics:
Install relatively large boulders in channel either singularly and/or in clusters.
Ideally, boulders shall be placed in channel under dry conditions.
If constructed under dry conditions or if channel/water disturbance is acceptable, excavate
boulders into channel bed (minimum 1

3 of rock diameter) to prevent rolling.  And/or stabilize
boulders with partially buried "footer rocks" and/or larger cobble/boulder bed reinforcement.
If constructed in active channel or if channel/water disturbance is unacceptable, simply place
boulders on channel bed. Relatively larger rocks should be used if placed directly on bed to
prevent rolling.



Purpose:
 Creates or enlarges mid-stream gravel bars,

diverts flow and creates multiple channels
and/or side channels.

 Upstream bar grows as result of slower
“backwatered” flow upstream.

 Principal mechanism for formation of
anastomosing channel systems.

 Enhances fish habitat by creating multiple
channels and pools. Sorts gravel.

Design Specifics:
 Placed on existing (or constructed) mid-stream

gravel bars.
 Narrow end of large Key Members, and Secondary

Members, are buried into the bar in a downward
sloping manner to reinforce structure. Smaller
members placed among Key Members.

 Flow though new side channel may be encouraged
by excavation.

 Vegetation may not develop depending
upon application.

NOTES:
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S-9.8
Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation
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UPSTREAM
BOULDERS (TYP)

DOWNSTREAM
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FOUNDATION
BOULDERS (TYP)
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BOULDERS (TYP)
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ALONG LEFT BANK

MAINTAIN LOW-FLOW
CHANNEL MID-CHANNEL
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DENSE VEGETATION
ALONG RIGHT BANK

APPROXIMATE LIMIT OF
ROUGHENED RIFFLEPROPOSED WOODY

STRUCTURES (TYP)

EXSITING GRADE (TYP)

PROPOSED
GRADE (TYP)

MAINTAIN EXISTING
GRADE AT DOWNSTREAM END

ANTICIPATED SCOUR

FOOTER ROCK (TYP)

SILL ROCK

3'

5'

TYPICAL ROUGHENED RIFFLE DETAIL SECTION A-A'
NOT TO SCALEA-A'

TYPICAL ROUGHENED RIFFLE DETAIL PLAN
SCALE: 1"=40'HS-13

TYPICAL ROUGHENED RIFFLE DETAIL SECTION A-A'
NOT TO SCALEB-B'

TYPICAL ROUGHENED RIFFLE DETAIL SECTION A-A'
NOT TO SCALEC-C'

EXISTING GRADE

SILL ROCK (TYP)

FOUNDATION
BOULDER (TYP)

FOOTER ROCK (TYP)

MIXTURE OF EXISTING BED
MATERIAL & SLAVAGED RIPRAP
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Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation

GENERAL NOTES:

1. During the winter and spring of 2011, high persistent flows in the Walla Walla River caused the channel to degrade as much as 3 vertical feet
along this project reach. This headcut is believed to have propagated upstream from where an old dam once existed about ¼ mile
downstream. This proposed Roughened Riffle is intended to stabilize the river bed near the downstream end of this river enhancement
project.

2. The proposed riffle is located near the downstream end of an existing riffle and where the proposed widened floodplain will return overbank
flows to the river. This is a good location to establish and maintain both vertical and horizontal control of the river.

CONSTRUCTION NOTES:

1. At low flow, the water flows along the left (south) bank. To minimize disturbance to the river and water, it is proposed to reduce the width of
flow along the left bank using concrete ecology blocks and construct the proposed riffle along the right bank. After the improvements are
made along the right, the left portion of the riffle will be constructed.

2. When constructing the left side of the riffle, raise the left bank back up to the top of the eroded bank, which is several feet above the existing
low flow channel currently along the left bank. Wood and rocks will be keyed into the left bank. The existing vegetation along the left bank
shall remain.

3. Install the Foundation Boulders into and along the banks. Then install the Footer Rocks and Sill Rocks. Do not over excavate anticipated
scour downstream of the riffle; allow scour to occur naturally.

4. Construction shall commence downstream and proceed in an upstream direction so all rocks can be supported by downstream rocks. Footer
Rocks and Sill Rocks shall also be placed to buttress against the banks.

5. Install Sill Rocks to maintain the existing river grade at downstream end. Sill Rock elevations may vary +/- 1 foot. Install to appear natural.
6. Channel elevations are approximate. The proposed Roughened Riffle shall be “field fit” with the direct supervision of the Engineer.
7. Sill shall create a “U” shape in plan view; angled 30 to 40 degrees to the bank.
8. Sill and whole riffle shall create a gentle “U” shape in cross-section to maintain both low flows and full flood flows near the center of the

channel.
9. Upstream of the Sill, install Primary Boulders and Filler Rocks. Excavate rocks into existing bed material and backfill rocks with filler rocks and

existing bed material so 1
4  to 1

3  of final boulder height is ultimately exposed. All rocks shall be supported by downstream rocks. Backfill in and
around these rocks with local bed material.

10. Note there is a greater number of Primary Boulders near the Sill and the number (frequency) of Primary Boulders is reduced as the structure
continues upstream. This is done to reduce costs while accommodating erosion and shifting of the whole structure in the future.

11. “Upstream Boulders” shall be installed upstream of the proposed Roughened Riffle. These boulders shall extend upstream to the extent of the
existing riffle. These boulders are intended to encourage deposition of bed material delivered from upstream, extend the effective length of the
Roughened Riffle and to slightly increase the water surface elevation in the pool immediately upstream.

12. “Downstream Boulders” shall be installed downstream of the Roughened Riffle. These boulders are intended to capture bed material scoured
from the downstream end of the Roughened Riffle and to slightly raise the elevation of the pool immediately downstream of the Sill.

13. The volume of the proposed rocks is anticipated to increase the elevation of the river bed approximately 1.5 feet at the upstream end of the
riffle.

14. Several of the items for the proposed Roughened Riffle were included in the existing Bid Schedule and should not be considered extras.
These items are noted in italics. The other items are considered extras.

15. Large wood shall be placed in the banks and bed as directed by the engineer.
16. The proposed Roughened Riffle shall be constructed to appear and function naturally.

BOULDERS/ROCKS:

1. All proposed rocks shall generally be rounded and shall have similar dimensions along all three axes. Angular rocks are acceptable; however,
flat elongated rocks are unacceptable.

2. Rock dimensions noted are minimums and measured along the intermediate axis. Quantities are also minimums. Rock volumes area based
on spherical shape.

3. Footer Rocks and Sill Rocks shall be installed as shown. All other rocks shall be buried so 1/4 to 1/3 of the boulder is exposed above the bed.
4. Where boulders are not placed against one another, backfill boulder excavation with Filler Rocks (salvaged riprap) to reduce the likelihood of

the boulders scouring down into the channel bed.
5. Foundation Rocks: Quantity = 4. Size = 7-feet. Volume / Rock = 6.6 cubic yard. Total Volume = 26.6 cubic yards.
6. Footer Boulders: Quantity = 15. Size = 6 feet. Volume / Rock = 4.2 cubic yards. Total Volume = 62.8 cubic yards.
7. Sill Rocks: Quantity = 15. Size = 6 feet. Volume / Rock = 4.2 cubic yards. Total Volume = 62.8 cubic yards.
8. Primary Boulders: Quantity = 40. Size = 6 feet. (25 of the 40 boulders were included in the existing Bid Schedule. Bid Item 3530; Imported

Boulders.) Volume / Rock = 4.2 cubic yards. Total Volume = 167.5 cubic yards.
9. Downstream Boulders: Quantity = 8. Size = 6 feet. Volume / Rock = 4.2 cubic yards. Total Volume = 33.5 cubic yards.
10. Upstream Boulders: Quantity = 8. Size = 5 feet. Volume / Rock = 2.4 cubic yards. Total Volume = 19.4 cubic yards.
11. Filler Rock (From Riprap on Site): Quantity = 200 yards. Size 2 to 5 feet (This item was included in the existing Bid Schedule. Item 3530;

Salvaged Riprap.)
12. Upstream fish passage will be maintained by channel roughness.

TREES:

1. These trees and anchors were included in the existing Bid Schedule.
2. Full Length Trees with Rootwads: Quantity = 5, L = 55-ft, DBH = 2 to 3-ft
3. Trees with Rootwads: Quantity = 20, L = 20-ft, DBH = 1.5 to 2-ft
4. Racking Members: Quantity = 40, L < 20-ft, DBH < 1-ft
5. Large Concrete Anchors: Quantity = 15.

APPROXIMATE EXCAVATION AND FILL VOLUMES (ALL VOLUMES NOTED ARE BELOW THE OHWM):

1. Total Rock Fill = 572 cubic yards
2. Total Permanent and Temporary Excavation Below OHWM = 230 cubic yards
3. Total Temporary Excavation (Removal of Existing Bed Material for Boulder Placement) = 190 cubic yards
4. Total Permanent Excavation (North Channel Bank) = 40 cubic yards





Planting Specifications without Costs (Phase 1)
Common Name Instructions Scientific Name
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Mountain brome Bromus carniatus NA NA 1.2 100% 0.00 0.00 NA NA 1.2 100% 2.2 3 3

Sandberg's bluegrass Poa secunda NA NA 1.6 100% 0.00 0.00 NA NA 1.6 100% 2.2 4 4

Blue wildrye Elymus glaucus NA NA 1.2 100% 0.00 0.00 NA NA 1.2 100% 2.2 3 3

Bluebunch wheatgrass Pseudoroegneria spicata NA NA 2.4 100% 0.00 0.00 NA NA 2.4 100% 2.2 5 5

Idaho fescue Festuca idahoensis NA NA 1.6 100% 0.00 0.00 NA NA 1.6 100% 2.2 4 4

Subtotal: 8 0.00 8 2.2

Ponderosa pine Pinus ponderosa 2 NA 40 10% 0.00 0.00 0.00

Snowberry Symphoricarpos albus 1 NA 18 15% 0.00 0.00 1 NA 12 25% 0.55 166 0.00

Blue elderberry Sambbucus nigra 1 NA 30 5% 0.00 0.00 1 NA 30 5% 0.11 5 1 NA 12 5% 0.01 3 0.00

Woods rose Rosa woodsii 1 NA 18 10% 0.00 0.00 1 NA 18 20% 0.44 59 0.00

Serviceberry Amelanchier alnoifolia 1 NA 18 10% 0.00 0.00 0.00

Chokecherry Prunus virginiana 1 NA 18 15% 0.00 0.00 1 NA 18 10% 0.22 30 0.00

Wax currant Ribes aureum 1 NA 18 5% 0.00 0.00 0.00

Golden currant Ribes aureum 1 NA 18 10% 0.22 30 0.00

Subtotal: 0.00 2.2 0.23 0.00

Black cottonwood Populus trichocarpa NA 5 12 30% 0.00 0.00 NA 5 12 30% 0.66 570 NA 1+ 10 15% 0.03 15 585

Red Alder Alnus rubra NA 1+ 10 40% 0.09 40 40

Red osier dogwood Comus serices NA 5 12 5% 0.11 33 NA 1+ 10 40% 0.09 40 73

Subtotal: 0.00 2.2 0.23 699

Total: 0.00 2.2 0.23

Planting Application Transitional Zone Riparian Zone Bank Zone Totals

2 Nursery
Stock

1.) Add topsoil mix and/or organic
mulch at base of plants if
necessary.
2.)  Irrigate as necessary

3 Live
Cuttings

1.) Plant live cuttings into
permanent moisture regime.
2.) Plant immediately if possible.
3.) Plant top end up.
4.)  Irrigate as necessary

1 Grass Seed
Mix

1.)  Add topsoil mix and/or organic
mulch to disturbed areas.
2.) Seed all disturbed areas
3.) Cover with straw or mulch if
necessary to minimize erosion.
4.) Irrigate as necessary



Planting Specifications without Costs (Phase 2)
Common Name Instructions Scientific Name
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Mountain brome Bromus carniatus NA NA 1.2 100% 4.70 5.64 NA NA 1.2 100% 3.6 4 10

Sandberg's bluegrass Poa secunda NA NA 1.6 100% 4.70 7.52 NA NA 1.6 100% 3.6 6 13

Blue wildrye Elymus glaucus NA NA 1.2 100% 4.70 5.64 NA NA 1.2 100% 3.6 4 10

Bluebunch wheatgrass Pseudoroegneria spicata NA NA 2.4 100% 4.70 11.28 NA NA 2.4 100% 3.6 9 20

Idaho fescue Festuca idahoensis NA NA 1.6 100% 4.70 7.52 NA NA 1.6 100% 3.6 6 13

Subtotal: 8 4.70 8 3.6

Ponderosa pine Pinus ponderosa 2 NA 40 10% 0.47 12.80 12.80

Snowberry Symphoricarpos albus 1 NA 18 15% 0.71 94.78 1 NA 12 25% 0.90 272 94.78

Blue elderberry Sambbucus nigra 1 NA 30 5% 0.24 11.37 1 NA 30 5% 0.18 9 1 NA 12 5% 0.02 5 11.37

Woods rose Rosa woodsii 1 NA 18 10% 0.47 63.19 1 NA 18 20% 0.72 97 63.19

Serviceberry Amelanchier alnoifolia 1 NA 18 10% 0.47 63.19 63.19

Chokecherry Prunus virginiana 1 NA 18 15% 0.71 94.78 1 NA 18 10% 0.36 48 94.78

Wax currant Ribes aureum 1 NA 18 5% 0.24 31.59 31.59

Golden currant Ribes aureum 1 NA 18 10% 0.36 48 0.00

Subtotal: 4.70 3.6 0.30 371.71

Black cottonwood Populus trichocarpa NA 5 12 30% 1.41 426.53 NA 5 12 30% 1.08 570 NA 1+ 10 15% 0.05 20 1016

Red Alder Alnus rubra NA 1+ 10 40% 0.12 52 52

Red osier dogwood Comus serices NA 5 12 5% 0.18 54 NA 1+ 10 40% 0.12 52 107

Subtotal: 4.70 3.6 0.30 1175

Total: 4.70 3.6 0.30

Planting Application Transitional Zone Riparian Zone Bank Zone Totals

2 Nursery
Stock

1.) Add topsoil mix and/or organic
mulch at base of plants if
necessary.
2.) Irrigate as necessary

3 Live
Cuttings

1.) Plant live cuttings into
permanent moisture regime.
2.) Plant immediately if possible.
3.) Plant top end up.
4.) Irrigate as necessary

1 Grass Seed
Mix

1.)  Add topsoil mix and/or organic
mulch to disturbed areas.
2.) Seed all disturbed areas
3.) Cover with straw or mulch if
necessary to minimize erosion.
4.) Irrigate as necessary











Tree Quantities For Habitat Structures

Lampson Construction Drawings

Sheet

S-11.5
Walla Walla River

Umatilla County, Oregon
Confederated Tribes of the
Umatilla Indian Reservation
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HS-1 Typical Meander Jam 3 40 100 10 20 5 20 30 5 5 5

HS-2 Typical Root Wad

HS-3 Typical Sweeper 5 5 5

HS-4 Typical Buried Snag 3 3

HS-5 Typical Step Turn

HS-6 Typical Boulder Cluster

HS-7 Typical Small Woody Debris

HS-8 Typical Large Woody Debris 2 30 100 10 5 20 30 5 10 20

HS-9 Typical River-Wide Boulder Placement Plan

HS-10 Typical Pocket Water

HS-11 Typical Longitudinal Log (1) 3 3 3

HS-12 Apex Jam 1 2 2 1

Subtotal 0 75 200 20 20 8 9 10 40 60 0 10 15 25 0

HS-1 Typical Meander Jam

HS-2 Typical Root Wad 12 12 24 12

HS-3 Typical Sweeper 8 8 4 4

HS-4 Typical Buried Snag

HS-5 Typical Step Turn 2 3 3 8 4

HS-6 Typical Boulder Cluster

HS-7 Typical Small Woody Debris 3 20 20 80 5 15 10 15 15 30

HS-8 Typical Large Woody Debris 3

HS-9 Typical River-Wide Boulder Placement Plan

HS-10 Typical Pocket Water

HS-11 Typical Longitudinal Log (1)

HS-12 Apex Jam

Total 35 31 112 5 15 14 11 15 27 30 0 0 0 0 0

Total: Main Channel and Side Channel 35 106 312 25 35 22 20 25 67 90 0 10 15 25 0

Whole Project

Main Channel

Side Channel

Full Length Tree
With Rootwad and Top

Tree With Rootwad Tree Without Rootwad

Tree Quantities for Habitat Structures



Bid Schedule
Item # Item Description Units Unit Cost ($) No. of Units Cost ($)

Phase 1 + 2 Phase 1 + 2
Division 1 General Requirements Lump Sum 1

2100 Environmental Controls Lump Sum 1

2110 Cultural Resources Lump Sum 1

2200 Protection of Existing Installations Lump Sum 1

2300 Cleaning Lump Sum 1

3110 Mobilization and Demobilization Lump Sum 1

3120 Construction Staking Day 10

3130 Traffic Control and Management Lump Sum 1

3210 Clearing, Grubbing, Stockpiling and Disposal Acre 4.00

3220 Topsoil Stripping, Stockpiling and Reuse Acre 4.00

3230 Tree and Plant Protection and Salvage Lump Sum 1

3240 Dewatering Lump Sum 1

3310 Levee Excavation CY 11,300

3320 Floodplain, Side Channel and Spring Channel Excavation and Grading CY 9,700

3330 Fill and Grading (Spoils Area A) CY 400

3330 Fill and Grading (Spoils Area B) CY 17,100

3330 Fill and Grading (Spoils Area C) CY 3,000

3340 Haul to Spoils Location C CY 3,000

3410 Cofferdams LF 2,100

3520 Woody Habitat Structures Lump Sum 1

3530 Rock Structures (Imported Boulders) Each 50

3530 Rock Structures (Salvaged Riprap) Each 600

3530 Rock Structures (Cobbles and Gravel) CY 500

3620 Seeding and Planting Lump Sum 1

3630 Transplanting Trees and Shrubs Lump Sum 1

3700 Haul and Disposal of Excavated Material CY 0

3800 Site Cleanup and Repair Lump Sum 1

TOTAL CONSTRUCTION COST
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