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Squaw Creek Culvert before modification 
(June 29, 2005) 

Squaw Creek Culvert after modification 
(November 6, 2007) 

This project was initiated and completed through the combined efforts of many entities, 
public and private.  The purpose of the project was to provide for continued use of water 
while enhancing conditions for anadromous fish listed under the Endangered Species 
Act. The Bureau of Reclamation prepared this completion report in accordance with the 
2004 National Marine Fisheries Service Federal Columbia River Power System 
Biological Opinion to describe the design and construction of this project. 
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1. Introduction and Background 
The Squaw Creek culvert fish passage improvement project replaced a perched 
corrugated metal pipe culvert that was impeding fish passage in Squaw Creek, a tributary 
to the Little Salmon River, with a bottomless arch culvert.  The project was approved and 
implemented by the Idaho Board of County Commissioners.  Funding for the project was 
provided by the Idaho Office of Species Conservation (Pacific Coast Salmon Recovery 
Funds), the Bonneville Power Administration, and American Rivers and the Idaho Fish 
and Wildlife Foundation. 

The primary objective of the project was to restore access to approximately 4.0 miles of 
spawning and rearing habitat for Snake River steelhead and Chinook salmon in Squaw 
and Papoose creeks. Salmon and steelhead have not had access to this portion of Squaw 
Creek until a recent project removed the city of Riggins diversion dam at stream mile 
0.25 in December 2005. 

This project was identified and planned as part of the implementation of a conservation 
measure in the 2004 Remand version of the Federal Columbia River Power System 
(FCRPS) Biological Opinion (NMFS 2004b).  The Tributary Habitat Program is designed 
as a voluntary program to work with private landowners and water users to address 
specific limiting factors in the basins in an attempt to offset mortality associated with the 
main stem Columbia River dams.  Flow, diversions, and altered channel morphology 
were identified to limit spring/summer Chinook salmon and steelhead trout in the Little 
Salmon River Basin (NMFS 2004b, Ecovista 2004a, Ecovista 2004b). 

1.1 Problems and Solutions 

The Squaw Creek culvert was a full passage barrier to juvenile and adult Chinook salmon 
and steelhead trout, and disconnected the aquatic community from habitats upstream and 
downstream. The culvert prevented steelhead trout from accessing approximately 4.0 
miles of spawning and early rearing habitat in Squaw and Papoose creeks.  The existing 
culvert was replaced with a bottomless arch culvert that would maintain a natural stream 
bottom restoring connectivity.  A functional fishway was designed into the streambed to 
improve passage conditions for upstream migrating fish resulting in a beneficial action 
for listed aquatic species. 
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The streambed was designed to be natural; native materials were used to create eddies 
and pool habitats to facilitate passage at this site for juvenile and adult salmon and 
steelhead. The project design meets the National Marine Fisheries Service (NMFS) 
criteria for upstream passage for juvenile and adult anadromous fish (Reclamation 2005). 

1.2 Participation and Cooperation 

The Bureau of Reclamation (Reclamation) implemented the Tributary Habitat Program 
for the Little Salmon River subbasin, as set forth in the updated proposed action, as a 
conservation measure to provide for early actions to assist with recovery of the 
evolutionary significant units (ESUs) within the lower Salmon River.  The Little Salmon 
River subbasin ESUs includes the Snake River steelhead and the Snake River 
spring/summer Chinook.  Within these conservation measures, Reclamation addresses 
limiting factors such as instream flow, barriers, channel morphology, and entrainment.  
Alternatives considered at the site were designed to meet Fish Passage Guidelines 
(NMFS 2004a). For this program, Reclamation works with willing partners to provide 
technical assistance to implement habitat restoration projects to improve survival of listed 
anadromous fish. 

Project assistance for coordination and grant writing was provided by the Idaho Soil 
Conservation Commission.  Funding was provided by the Idaho Office Species 
Conservation - Pacific Coast Salmon Recovery Fund, Bonneville Power Administration, 
American Rivers, and Idaho Fish and Wildlife Foundation.  The Idaho Board of County 
Commissioners administered the contract.  Reclamation provided technical assistance 
with the engineer design, environmental permitting, and construction inspection.  The 
contractor was Cook and Sons Construction, White Bird, Idaho. 

1.3 Fishery and Terrestrial Species 

The aquatic species protected under the Endangered Species Act (ESA) that were present 
in the affected area of the project include summer steelhead (Oncorhynchus mykiss) and 
spring/summer Chinook salmon (Oncorhynchus tschawytcha). Bull trout (Salvelinus 
confluentus) and several terrestrial species present in the area were not effected by the 
project activities. 

Spring/summer Chinook salmon were listed as threatened in 1992 (57 FR 14653).  
Chinook salmon have not been documented in Squaw Creek upstream of the old city of 
Riggins diversion dam at stream mile 0.25.  The main stem Little Salmon River  
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downstream of Squaw Creek provides juvenile rearing and adult migration habitat (BLM 
2000). The population in the Little Salmon is heavily supplemented by hatchery fish 
released at the Rapid River hatchery. 

Steelhead trout (O. mykiss) were listed as threatened under the ESA in 1997 (62 FR 
43937). The habitat in Squaw Creek is identified as spawning and early rearing for 
steelhead (BLM 2000).  The population in the Little Salmon is supplemented with 
hatchery fish annually released in the main stem Little Salmon.  Juvenile and adult 
steelhead are frequently observed in Squaw Creek.  Fish sampling efforts above the old 
city of Riggins diversion dam have found few rainbow/steelhead trout.  However, adult 
steelhead were observed spawning upstream of the old diversion site during April 2006 
soon after the completion of the diversion dam removal. 

The Columbia Basin bull trout (Salvelinus confluentus) were listed as threatened under 
the ESA in 1998 by the U. S. Fish & Wildlife Service (63 FR 31647).  Currently, there is 
no critical habitat proposed for this species in the project area.  Bull trout have never been 
observed in this tributary. Juvenile and adult rearing habitat is located on the main stem 
Little Salmon River upstream and downstream of Squaw Creek (BLM 2000). 

1.4 Permits 
Formal consultation under the ESA was completed with the National Marine Fisheries 
Service (2006). A programmatic Environmental Assessment under the National 
Environmental Protection Act was completed for the Tributary Habitat Program by the 
Bureau of Reclamation (Reclamation 2003).  A 404 permit with the Corps of Engineers 
was issued in November 2006 and state permits for construction in the streambed were 
issued by the Department of Water Resources and the Department of Environmental 
Quality in November 2006. 

1.4.1 Contracts Specifications and Bidding 

Final designs and contract specifications for the project were prepared by Reclamation 
and provided to Idaho County.  Idaho County advertised an announcement for project 
bids in the Lewiston Morning Tribune, Lewiston, Idaho (3/8/07, 3/19/07); Idaho 
Statesman, Boise, Idaho (3/9/07, 3/19/07); and Idaho Free Press, Grangeville, Idaho 
(3/7/07, 3/21/07). The contract was awarded to Cook and Sons Construction from White 
Bird, Idaho. 
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2. Project Description and Affected Area 
The Squaw Creek diversion is located at stream mile 2.0, and has been in place for an 
unknown length of time.  The existing culvert was a corrugated metal pipe-arch culvert 
that was 8 feet wide by 6 feet high. The slope in the culvert was approximately 2.6 
percent and the culvert was perched 3.5 feet on boulders and other fill material.  The 
existing culvert was replaced with a bottomless arch culvert that will pass the 100-year 
flood event, sediment, and fish maintaining connected stream habitats for aquatic species.  
The slope of the streambed invert is approximately 8 percent, constructed with 4-foot 
diameter boulders and a subsequent well-graded material as part of the streambed matrix.  
Boulder clusters were added to Papoose Creek to provide fish passage during periods of 
time water flows in the creek.  A concrete retaining wall was constructed on the 
downstream adjacent landowner's property to block the property from large flood events.  
The upstream adjacent landowner received a rock retaining wall to retain material from 
the property's driveway.  The rock retaining wall will greatly reduce the amount of 
material entering the creek.  New asphalt was laid to complete the road construction and 
guardrails were installed to protect automobile traffic over the bottomless arch culvert. 

Instream work for the project was located on Squaw Creek (no. 170602100107) in the 
NW ¼, SE ¼ section 17, T. 24N., R. 1 E (Frontispiece). 

The project affected area extended from the project location on Squaw Creek downstream 
to the mouth of Squaw Creek. 

2.1 Construction Process 
Construction activities occurred from August 2007 through November 2007, but activity 
was not continuous. Most of the construction activity occurred during the month of 
August, and required that the Seven Devils Road be closed over the culvert for a 3-week 
period. An alternate route was provided over Forest Service Road 486, and access was 
open to the Seven Devils Recreation Area during the construction period.  An emergency 
services plan was completed with Idaho County and the city of Riggins prior to road 
closure. 

A cofferdam was installed at the upstream side of the existing culvert to dewater the 
project area.  The stream was diverted into a flexible pipe to minimize water quality 
impacts from construction.  Fish salvage was conducted in the dewatered reach and the 
existing culvert prior to dewatering. 

Fish present in the dewatered reach of stream at the culvert construction site were 
captured with a backpack electrofisher and released upstream of the project site. 
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During construction, fish were allowed to pass the project site downstream through the 
bypass pipe.  Eight steelhead parr were collected in the dewatered reach downstream of 
the existing culvert ranging in size from 3-8 inches. 

The existing culvert was removed, footers were placed, and the culvert was assembled at 
the site. Delays with culvert assembly extended the road closure period.  After 
assembling the culvert, the road fill was replaced and the road was re-paved with asphalt.  
Guard rails were installed alongside the road bed. 

2.1.1 Description of Work 

August 7 

The contractor arrived on site with a 320C Cat and 724E Fiate Allis front-end loader.  
The existing corrugated metal pipe (CMP) was excavated and readied for removal.  The 
contractor constructed a sandbag diversion into a 24-inch pipe to bypass the work area.  
The pipe discharged onto plastic sheets to minimize streambank erosion.  There were 
several extensive leaks and the dam was removed and rebuilt.  Attempts were made to 
seal leaks at the pipe joints. 

August 8 

The contractor loaded the existing CMP onto a low boy trailer and removed it from the 
site. The new band did not seal leaks at the pipe joints so additional sandbags were 
placed along the pipe to contain the water.  The water was diverted along the pipe to the 
creek discharge point. The contractor continued excavation for the footings.  Materials 
for the new arch culvert arrived and were off loaded. 

August 9 

Part of the cofferdam failed during the night and water was running into the excavation 
(natural streambed).  The water was removed and the leaking area repaired.  Excavation 
for the footing was completed to grade. Precast concrete footers were delivered and set 
one at a time on the right and left sides until they were complete. 

August 10 

Precast concrete footers were installed.  Rock for weirs and ramp were installed into the 
streambed. 
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August 13 

Assembly of the new bottomless arch culvert began.  Parts were bolted together and 
placed in the creek area with the excavator. 

August 14 

Completed placing metal bottomless pipe in the work area.  Finished placing all the bolts 
and nuts in the culvert. Started placing grout on the left side. 

August 15 

Placed 5 panels of wing wall on left side downstream end.  Finished placing grout on the 
right side at the footing.  Placed grout in the picking eyes of the footing. 

August 16 

Placed wing wall panels and whalers at the left side downstream.  Started placing backfill 
inside the culvert by hand. Hauled in one more excavator for work on the right side.  
Started hauling in material for backfill to be placed next to the culvert. 

August 17 

Continue to place backfill inside the culvert by hand.  Placed more large rock in the 
channel area inside the culvert. Started placing wing wall panels on the right upstream 
side and found the panels are not fitting correctly. 

August 20 

Started placing backfill on both sides of the upstream wing wall on the left side.  Wall 
panel tops had to be cut so the top angle would fit. 

August 21 

Removed cofferdam and returned the streamflow back into the creek channel.  Loader is 
hauling material to the 320 excavator to be placed on the left side.  The 312 excavator is 
placing fill material on the right side.  Compaction was done with a jumping jack 
compactor and double drum wacker compacter.  Placed one dead man for the wing wall 
on the left side downstream.  Hauled in four loads of bedding material. 

August 22 

The bypass pipe was removed. All streamflow is restored to the creek channel under the 
new culvert.  Backfill has been placed on both sides of the downstream wing wall.  
Placed and completed setting the right side wing wall panels and whalers. 

Squaw Creek Culvert Completion Report 6 



______________________________________________________________________________________  
   

   

 

 

 

 

 

 

August 23 

Backfill has been placed and compacted on both sides over the metal arch pipe.  Began 
installing deadman anchors. 

August 24 

Continued placing fill and compacting around the deadman anchors and the headwall 
tiebacks.  Backfill material was delivered with the front-end loader.  Completed installing 
the deadman anchors.  Road was re-opened to traffic. 

August 25 

Completed the transition from the backfill to the road at the west end.  Performed cleanup 
at the work site. 

August 27 - August 28 

Placed fill material on right side downstream end of culvert.  Placed riprap on the right 
side at the end of the culvert. 

August 29 - September 10 

Material not used for fill was hauled from the site.  Placed riprap for retaining wall 
upstream of the culvert on the left side.  Excavated for the concrete wall downstream 
from the culvert.  Compacted the subbase, set forms, and placed rebar for the footings.  
Finished placing the rebar for the concrete footing downstream of the culvert on the left 
side. Placed subbase material and asphalt base material. 

September 11 

Placed more base material on the road and placed rebar and concrete for the wall 
downstream of the culvert. Grade was checked with a string line to match the old asphalt 
grade. Cleaned off the old asphalt with water which made the road base very wet.  
Asphalt cannot be placed until the base material dries out.  Concrete came on site very 
wet. 

September 12 

Removed entire wet base and placed more base.  Finished placing the road base and 
started placing asphalt. Stripped the concrete forms from the wall on the left side of the 
downstream end of culvert. 
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September 13 

Placed curbing and cleaned the road.  Overlay to be placed on the road. 

September 14 

Placed guard rails and removed material on uphill sides of road over the culvert.  Sloped 
embankment from the fence to the road.  Placed riprap from the concrete wall to the 
stream. 

November 6 

Project was completed. 

3. Conclusions 
Steelhead parr were found to be present up to the downstream end of the existing culvert.  
Restoring streambed connectivity will aid upstream passage for juvenile steelhead rearing 
in the stream and will improve access for adult steelhead returning to Squaw Creek to 
spawn. In addition, restoring the natural stream bottom will reconnect the acquatic 
community and restore more natural stream processes. 
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Photograph 1.  Squaw Creek culvert downstream side north bank before project 
construction.  Photo by: D. Weigel, Reclamation. 

 
 
 

   
      

 
Photograph 2. Close up of the old mouth of Papoose Creek downstream of the culvert. 
This channel is now blocked by the road and the creek has been moved upstream of the 
culvert.  Photo by D. Weigel, Reclamation. 
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Photograph No. 3.  Squaw Creek downstream of culvert. Landowner's property backs 
up to Squaw Creek.  Photo by D. Weigel, Reclamation 

 
 
 
 
 

   
     

  
Photograph No. 4. Fish Biologist shocking fish to remove from the work area. 

 Photo by J. Farver. 
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Photograph No. 5.  Looking downstream at the existing corrugated metal pipe.  
Photo by J. Farver. 

 

  
   Photograph No. 6.  Checking excavation grade.  Photo by J. Farver.   
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 Photograph No. 7. Left side footers in place and completing installation. 
 Photo by J. Farver. 

  

  
    

 
Photograph No. 8. Installation of deadman anchor for downstream left wingwall of 
arch pipe.  Photo by C. Kriewald. 
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Photograph No. 9.  Excavator installing backfill for arch pipe culvert. 

 Photo by C. Kriewald. 
  

  
    

    
Photograph No. 10.  Bottomless arch culvert with wingwalls installed.

 Photo by C. Kriewald. 
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Photograph No. 11.  Creek bed inside of the bottomless arch culvert. 
Photo by J. Chan, Reclamation. 

 
   

   
Photograph No. 12.  Looking at the upstream side of the bottomless arch culvert showing 
retaining wall and riprap on creek bank.  Property owner's driveway is accessed thru open 
gate at the top and center of photograph.  Photo by J. Chan, Reclamation. 
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Photograph No. 13.  Completion of the project site showing curbing and guardrails 
installed along the road bed, the bottomless arch culvert covered with road fill and the 
road re-paved with asphalt. Photo by J. Chan, Reclamation. 

 
 

  
    Photograph No. 14.  Clean-up of property owners' driveway after restacking bricks 

and firewood.  Photo by J. Chan, Reclamation. 
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Elevotions are in reference to NGS vertical EXISTING SITE PLAN 
control 01 the Squaw Creek Diversion Project. 
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Verticol steel (typ) 

RaDlace 9" PVC pipe 
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/1/4 bars (typ) 

/ 

Horrzo n /GI steel 
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2 '¢ angular boulders, stock 
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N 

Outside invert n. 2408. 15 

2'';; Riprap \ 

D 
4'-0" 

12 " c.c.} '7 . W. 

6'-0" 

SECTION C - C (826) 

SCALE OF FEIT 

COLUMBIA/SNAKE RIVER SALMON RECOVERY PROJECT . 
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SQUAW CREEK CULVERT REPLACEMENT 
SITE PIAN 

CHECKED _ ~!Jf!..E~ !!~£~ E·~ ______ _ 
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Existing drivef',10Y surface 

+ 

III 

+ ~lt'~
~/ I 

4-40~ 
~2 

------. 
~ 

\ 

F.G. 

D 

2'¢ Boulders (typ) 

Bose course material 
(3/4" minus) 

o 

Excava tion line 

SECTION B - B 

SCALE LJ F ITEr 

c c 

£1.2418 

Match existing t;>le'/ofions to form retaining wol! 

SECTION A A 
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Compacted backfill 
1/4 bars @ r 
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1678-100-825 
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4 

Sta. 1+97 
Finish grade w/ asphaltPlace 24" thick riprap protection N67954.89 Asphalt pavement section to original road profile on exposed back fill and embankment E68140.63 

I 
Islopes at both ends of arch--, (810) 
I ~ .f Base material 

2418 i 

D D 

40' long CMP culvert, to be removed 
2414 

2412 

2410 

5-10% fines2408 
thickness 48" 

''Boulders not shown" 

2406 


c c 

2404 

'.... . '.':~.. ",..... 

~ Structure excavation2402 
payline, 1: 1 typo 

Precast concrete footing, seeCompacted crushed aggregate back fill-.l 15'-11" 
Notes 1 and 2, 30" x 18" ~ Structure excavation payline 2400 

UPSTREAM CULVERT SECTION AT STA 1+93.15 

2 0 2 4 6 
1"",,,,,1 I I I 

SCALE OF FEET 

GENERAL NOTES: 
1.0 Design 


See Dwg. 1678-100-826 for 1.1 Design based on footing reactions from MSHTD, 16th ed. 

low flow channel centerline. Varies (1996) plus interims, structural plate box culverts. 

Dimensions may vary 1.2 Live load HS-25 truck, axle=40 kips, MSHTD


B 3' -<lA NOTES: BI _~'-~I~"~(II~P~~~C~d~o!w~el~/~s~k~e~v~es~__________________________________________________as needed for placement of +===========~ I.J Unit weight of soil=140 Ibs/ftJr- -, 
r natural stream bed material == p (typ. each end) .-;....., = = 2.0 Precast Concrete 1. Design structural plate long span arch of structural plate box culvert 

/8"x5" Keyway taper to 9" ........... 
 2. 1 All concrete shall be standard weight with 5% minimum air for HS20-44 loading; MSTHO Standard Specifications for Highway
.-----+--~~\,------~ - - -EO ~ 

entrainment Bridges, Chapter 12.=--= =- --- - --- - --- --- - --- --- - --- - --- - --- I~~------------~------------------------------------------------------------~ ~ 
2.2 Minimum 28 day compressive strength of concrete=4J50 psi 2. Design footing for 4000 psf soil bearing pressure. C'J 

3. Where directed, over excavate unsuitable in situ material and replace 2.3 Maximum aggregate size ~" 
= ,= with suitable natural stream bed material. ==-= '\ 2.4 All reinforcing steel shall conform to ASTM A615, Grade 60 

4. Place granular soil J' outside of structural plate (J" max size).2.5 All reinforcing steel shall have 2" clear cover unless noted "--- Lifting device 3' 5. Construct low flow channel, as directed, to meander 2'x acrossI otherwise creek centerline. 
2.6 Cast-in lifting devices shall be Dayton/Richmond (orPLAN VIEW 6. Steel plate may be placed under ends of footers to aid pushing 

approved equivalent) designed for safe working load. footer blocks together. Contractor's responsibility to provide and PRECAST CONCRETE FOOTINGS FOR SUPER--COR 80X CULVERTS Footings shall not be lifted until concrete reachs 4000 psi. remove plates or leave plates in-place. 
3.0 Foundation2 0 2 4 6 

1""1,,,,1 I I I 3. 1 Footing designs based on founding on undisturbed soil with 
SCALE OF FEET an assumed minimum net allowable bearing capacity of 4000 

1"¢x 1'-0" Long dowel psf. Bearing capacity to be confirmed by owner's geotechnical 
engineer in the field.1'-3"~1'-3" (each end) w/sleeves 

J.2 Footing elevation must provide adequate frost and scour I I / ____-Precast f'(IIxl'-10" long 
protection as determned by owner's geotechnical engineer. 

I _____--.;b-"r9:t;:;:~'.------~/~~__. concrete galvanized dowels---... 
3.3 Any unsuitable foundation material below the footings, as €Ie ALWAYS THINK SAFE1Yi- I I footer 

determined by the owner's geotechnical engineer, shall be UNITED STATES 
I I ' 0) 

, 
0) 

excavated and replaced with suitable material and compacted DEPARTMENT OF THE INTERIORv BUREAU OF REClAMATION 
as directed by same.Grout after Ll I. 8" I ~ COLUMBIA/SNAKE RIVER SALMON RECOVERY PROJECT
4.0 Intallationassembly ---../ C , I FCRPS HABITAT IMPROVEMENT PROGRAM-LITTLE SALMON SUBBASIN-IDAHO 

, - , 4. 1 Footing units to be connected in the field using max. ~"(II x AA 
0) 0) 1'-0" long galvanized dowels. SQUAW CREEK CULVERT REPLACEMENT 

1 0 2 3 17 4.2 A steel plate may be placed under the ends of the units in SQUAW CREEKI , I , I , I , I I I the field to facilitate sliding the units together while inserting1'-0" 1'-0" 3" GapSCALE OF FEET BOTTOMLESS CUL VERTthe dowels. 
Installation plate, 4.J Footing keyway to be filled with non-shrik grout after PLAN, SECnONS, AND DETAIL 
see Note 6 

1'-0" 
assembly of the super-cor box culvert (prior to backfilling). 

DESIGNED .lE~CC!f!W~ ~E._ _____ CHECKED _ ...£1ICE1J£.1IIiMWs.. e.£____ _ 

r-.: ~ 


",,,, DRAWN _C._H$Y[~ L~ BQ[I5..W(g _ _ _ _ _ TECH. APPROVAL .lE~CC!f!W~ ~E._ ___ 
-
~ 

'" 
~ SECTION A--A SECTION 8--8 _ 

;::e -.: :::&" cti
I!!&! ~ I APPROVAL _S7IVf..N .M0!fTIJ§U£ =.IJ§TI!'!.G_____ _!Q ~2 1 0 1 2 3 
(I)~~~ PEER REVlEWER/PROGRAM MANAGERII!!!!!!!!! I I I 

~~~~~____________________________________________________~__________________________________ __ ________r-______________~--------------------------------_r------------------------________________________~OOr5-E.-m-~-O~S~~~rr~I~O~F~I--2-00-5-0-7-~~II~__S_CA_L_E_O_F FE_ET 1~6~7~8~~1~0~0~~8~2~5'_~ 
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'- 1------1 
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Bottomless arch culvert 

c 

PLAN 
(""",? t ~ 1r 

SCALE OF FEET 

B B 

,O.G. 

2424 I--,jl-------t--------..J.-l 
Grade control, JU ~ bo Iders 1-1'--1'-0" :t--I'I /V- Ramp rockr----... ,Boulder cluster, 30"~ bo Iders

2422 r-------~.-------+-----~~~ra~ (~p.Jar g=~ IF. G. / raised 6 above gra e ('yp.) 

f--------r---r--------;")" " 


2420 ~=='\;:""- /~;==ht;;~~===R ../ ,_.// : ~----....// ",V~~~ /t- '" \. '" \ // -;/ ...... /i ) ~ / ­2418 1-,: ,--:- ..-:- / ", \--rH~./C-+----+---l \,."- (ttv-D ) ---:/"~\ 

2416 ~~~~:=~6~( .)~~~~~/;'i~ ~=========1=j~~~
2414 

~ ~ n 
~ ~ 
-, ~ / \ €Ie ALWAYS THINK SAFE1Y----------------~ 

0+00 0+21.39 UNITED STATES 
DEPARTMENT OF THE INTERIOR0+00 0+21.85 BUREAU OF REClAMATION 

COLUMBIA/SNAKE RIVER SALMON RECOVERY PROJECT 
FCRPS HABITAT IMPROVEMENT PROGRAM - UTTLE SALMON SUBBASIN - IDAHO 

A SQUAW CREEK CULVERT REPLACEMENT ASECTION 8-8 DETAIL 1 PAPOOSE CREEK
(Grade control weir at dis end of ramp similar)SECTION A-A ROCK WEIRS 

PLAN AND SECTIONS 

~ ~~ DESIGNED - J~sS! E~,- Pc-£._ ____ CHECKED _ fU~EII! !!U!!BiE~ ~·Ec ______ _t:' 

",,,, Lr;::e-.:&! :::&"cti DRAWN c0NE Ii· - - - - - - - - _TECH. APPR. _JE3S~ £HJ!I,f!- - - - - - - - - ­~ ~2 __ 

'" ~ "" ~ APPROVED_ ~T£V£'" MO",TAG~~ ~CTlNQ ____ _
9] 9~ PROGRAM MANAGER 

C,C ~------------------------------------------------_r---------------------------------------------r----------____-r______________________________r-__________________________________________-1~OO~&~.~ID~~O~S;~~rr~/;~~T~2~OO~5~O~7~2°1)1==~1J6u7~8~I1~0~0~8~2~8~~
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1678-100-829 7 
15 	 4 3 2 

r (£ Road, Sta. 2+ 10.40 
Remove and replace road sectionl~ 

, I Match existing £/. 2417.65 
11-----"<:----------+--.1--32'-6"---------1 

f----"'~--14'-0" -------1 r 4" Base material1-~"--12'-0"----1 

2418 	 " r OIOO 609 cfs, £/. 2411.99 
/' "' 2 Asphalt- ! 	 nt<· At< ,f, n ?AnR An2416 

4' !X" 	 / 095=2 cfs, EI. 2407.37/ 	 1'-0' Sub-base material ~ 
(J I UU =OUY CTS, c/, LTV';, 0,)D 2414 	

-4 
D 

-' 05 45 cfs, EI. 2406.49 / /' 	 \ ~ 
(JY;Y=L crs, CI.2412 	 Y / r7""'- / .tJegm ramp.LO~ 	 _1--1' 

2410 V - V Sta. 1+92 


End channel reshape and 
 /' ~tl. ~ .UI 
~N'"r2408 	 Sta. 2+53.77 

FI ?4n?.'i 
 ~ 2406 

Sta. 1+752404 	 / 
7.2% 

lr:I l'Al ir!J >1-A~ j("h.2402 >,,--0'1< ~Or( n9..\ 1r09a~ (} \!9..0~r:(
2400 \. End culvert / / of 

JLU. LTLV.VV· /2398 footer EI. 2402.67 

2396 	 Bottom of concrete I 

footer £/. 2402. 11 J
2394 

3+00 2+50 2+00 1+75 

c 	 c 

SQUAW CREEK CHANNEL PROFILE 

2428 ~----------------------------------------~------------------------------------------~------------------------~ 
2426 ~----------------------------------------------------------------~;~ctmaoruitr~p~Jr~Pt~ec~u~o~n~'~~L~amJdL-----------------------------------------------------------~~--------------------------------------~ 

~~ v ~,~2424 	 ;;n 2~19; \ 
(d=.82')\ O.G. 

, 
r- F.G.2420 	 \ 

12.4% 

24 1 8 	 I( J( ...... rEnd channel resh'ope 
I 0 0 ........ nn'-/ ion24 1 6 

"0 77- .), ~'? ~\4. rIC"'" ~ 	 / Sta. 1+18B 24 1 4 	 2' Thick ramp rock L r; Q_'- 1r FI ?411 71 B 

2412 S'n'DXQ .<!~Q'gn~~ /........ ~ / v- £/. 2410.18 (05%) 

1::0 ...l t>:~m.~ .....~ u y ),- EI. 2409. 15 (095%)

2410 
30" Rock /'L 11 ~ ::::---.. h(~

2408 	 cutoff -" <t;j 0 10::)':f l.O'A 

2406 1------------------------------------+----------------------------------+----------------------"''r- f ---l Squaw Creek\...- - ( f 

2404 
2402~------------------------------------------~------------------------------------------~----------------------~~ 

0+00 0+50 	 1+00 

PAPOOSE CREEK CHANNEL PROFILE 
€Ie ALWAYS THINK SAFE1Y 

UN/TED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF REClAMATION 

COLUMBIA/SNAKE RNER SALMON RECOVERY PROGRAM 
FCRPS HABITAT IMPROVEMENT PROGRAM-LITTLE SALMON SUBBASIN-IDAHO 

A NOTES: A
SQUAW CREEK CULVERT REPLACEMENT 

1. Intermediate boulders in Pappoose Creek are raised such that the crest of the boulder is 6" 	 SOUAW AND PAPOOSE CREEK 
above the invert of the creek, at the centerline of the creek, not 6" above the elevation of the 

5 0 5 10 15 lowst part of the low-flow notch. 
I ! I ! I ! I ! I ! I I 	 PROFILESI I 


SCALE OF FEET

'" 	 2. Intermediate boulders in Squaw Creek ramp are raised such that the crest of the boulder is<!l li , DESIGNED .!~SE q,HA}I,J! _____ CHECKED _ EJ!GENf. IjU/!.8L!S"- ~E,- ______ _ 


t:' :;; 1 above the invert of the creek, at the centerline of the creek. 

;:" !ji ~ DRAWN_ L!'-iNo.. B:. ________ _TECH. APPR. jE¥E.. G..HA!!, j"5: ________ _ 
I!!&! ~ ,
!Q ~ 2 APPROVED_ SIE\lEli ¥.0NTAr;Uf. =~CTINc.. _ _ _ _ _ 
'" ~ "" ~ PROGRAM IMNAGER 

~~~~~__________________________________________________~______________________________________________ 	 E._m_~_O~~~,rr~IWO~F~I__ 1~6~7~8~1~0~0~~8~2~9~~~----------------~------------------------------~--------------------------------------------~~OO~5-	 2_0_~_O_7_~~II~__ 
7 

5 4 3 2 1 

\ 

""~ QQ7~
0';:;9':: 

, I
(typ.) --1 



8 

~" x If. x ~" Washer 

, 
0, 
I 

both sides (outside washer to be 
corrugated to match plate profile) 

f' x W' Bolts 
max. spacing (typ. 
wing walls) 

4" x 4" x ~"Galv. waler angle 

Galv. 
thick 

V¢ Galv. 
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i'l jg
r-.: '=! 
- kJ~ 

;l:qi :=i,? 

,#; 
, 
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~ 

L 
BY 

, 
C) 

~ -:FL......O".,W""·· 

Stagger deadmen vertically 
to avoid conflict, see Section C-C (typ.) 

SCALE OF FEET 

Use 10' long high tensil rod tiebacks to 
connect wing walls and headwall to 
deadman assemblies per manufacturer 
specifications, see Section C-C (typ.) 

4" x 4" x ~" Bent angle connector, See Detail 1 

Road Ii. 

r 
~-------------------------+I-----32'-6"------------------~ 

r-I4'-o''---------j11, r4" Base material 

4 
'.1 I 12;--:~/-o-pe----~~ 2% Slope [", ~ 

2 Asphalt -j I I 
- -1' 3' min. cover, ~' max cover 

as per manufa~turer's design 

i 

I 
1'-0" Sub-base material..J/ 

T TTTIT,TTTTTT~IIITITTTTTTTTTT 
Corrugations ~ I I I I I I I I I I I Ii I I I I I I I I I I I I I 

~ I I I I I I I I I I Ii I I I I I I I I I I I I I 

Use 8'-0" long cable rope tiebacks to connect 
headwalls to arch pipe per manufacturers 
specifications, see Section D-D (typ.) 

Pipe arch culvert 

~ r- I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I I 

I 
~ILL ~~~~I~~LL'~~~,,~LLIU~ ~~~I~L 

~----t- ":-..!';-...f,~ , , , , , ' ,-, ',:l/ll',1ilO~~~~~~~~~~~~~~~~I~'~~~I~-~O~,~t~YP~"~~~~~~~~~~~gTL­
I 
-,_-o-'-'t­ 16' 0" 16' 6" I'-:r' cleaned gravel base 

~ 1" Dia. hole for dowelf' dowel, as provided by manufacturer ...J 

SECTION 8-8 
404 
I,!,!,!, I I '2

I 
4" x 4" x ~" Galv. angle capping SCALE OF FEET 

, 0 
1""1,,,,1 

SCALE OF FEET 

f' x 2" Shoulder pattern eye bolt 
washer (typ.) 

and nuts @ 

top of head and 

4" x 4" x 
Centered on 
x IV bolts) 

steel deadman 
(min.) (length 

B7S high tensile coil rod 

turnbuckle 

~ "II Galv. cable clips 

r¢ x 8'-~" Long galv. cable rope wi 
heavy duty thimble eye @ each end 

Galv. eye bolt 

Crown reinforcement 

Main barrel 

1---------12'-0" ------~-111·--------------20'-0" ---------------111-------­
4" x 4" x ~" Galv. 
angle capping 

SECTION C-C 

, 
C) 

I 

4" x 4" x ~" Bent angle connector 
Field trim wall to suit corrugated steel footings 

SCALE OF FEET 

2 0 
1"",,,,,1 

4" x 4" x ~" Galv. waler angle, 
attached to rear face of wall 

See Detail 2 

4' Wide x 0.169" Thick 
corrugated steel plates (typ.) 

Bend line 

SCALE OF FEET 

~" stud, shown with 
hanger in place 

SECTION E-E 
'r, , , , ! , , , , ? 'r 

SCALE OF FEET 

314" x 2" Bolts and nuts to 
be replaced wi tieback 
assemblies where requir 

Front face 
of wingwa/l 

DETAIL 
, 0 , 
1""1,,,,1 I 

1 

SCALE OF FEET 

4" x 4" x ~"Galv. waler angle 

1"II Holes @ 12" o.c. or 
to nearest crest of corrugation 
as viewed from inside 

Galv. steel wing wall 
(6" x 2" corrugation) 

manufacturer's recommendations. 

Spray cold galvanizing repair compound 
or something equal. Examples of 

of field welding or scratches on 
Supercor structure. 

4. Place studs to elevation as field directed. 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

COLUM8IA/SNAKE RIVER SALMON RECOVERY PROJECT 
FCRPS HABITAT IMPROVEMENT PROGRAM - LITTLE SALMON SUBBASIN - IDAHO 

SQUAW CREEK CULVERT REPLACEMENT 
SQUAW CREEK 

BOTTOMLESS CULVERT 
PLAN. SECTIONS. AND DETAILS 

DESIGNED _ J5?~ E~N!... P.:...£_ _ _ _ _ CHECKED _ 5Y'i...EN.! !!U!!B!:.~ ~.~ ______ _ 

DRAW/L !:..E0NE. !!: _________TECH. APPR. _J~S5. f!..~N._P:!-________ _ 

~~ ~§ 
~~ ~~ 
~~~~L-__________________________________________________~______________________________________________~____________~~~~~~~~__________________~____________________________________________-L~____~~~~______~__-u~~-U~~~L-~ 
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5 4 2 
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B 

A 

¢In"2 

LL'b"4 

ALWAYS THINK SAFElY 

4" x 4" x ~" Bent 
angle connector 

4" x 4" x ~" Galv. Bend line 
angle capping 

f- Compacte backfill 

Crest 

D 

Fill hole in valley beyond 

capping wi bolt (typ.) 


4" x 4" x ~"Galv. angle capping wi nut and 

15" center 

~" Galv. stiffener angle. 
deadman (wi (2) f' 

0.236" 
varies) 

4" x 4" x ~" Galv. rolled angle 

r x 12" Galv. 

SECTION D-D 
SCALE OF FEET 

Super-Cor rib 

DETAIL J 
SCALE OF FEET 

NOTES 

1. All material to be hot dip galvanized. 

2. Construct to the 

3. Hanger is removeable. 
on effected areas, Galvanox 
effected areas are areas 
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