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Looking at the point of diversion from the bridge 
upstream of the project site before construction.  
The original structure did not have an adjustable 
headgate.  October 10, 2005. 

Looking at the point of diversion from the bridge 
upstream of the project site after construction.  The 
headgate and sluiceway built as part of the project 
are shown on the left of the photo.  January 2006 

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 Rapid River Diversion project removed a push-up dam on the lower Rapid River, a 
tributary of the Little Salmon River, which was a passage barrier to upstream migrating 
Chinook salmon, bull trout, and steelhead. The push-up dam also required annual instream 
maintenance with heavy machinery.  The diversion did not have an adjustable headgate and 
the existing fishscreen was periodically overtopped with water.  Construction began in fall 
2005 on a new diversion structure consisting of a concrete headworks and sluiceway and two 
rock double-drop V-weirs. The diversion has improved stream connectivity, fish passage, 
and access to more than 8.0 miles of high quality spawning and early rearing habitat.   

The project was sponsored by the Idaho County Soil and Water Conservation District 
(SWCD), Grangeville, Idaho.  Funding was provided through the Idaho Office of Species 
Conservation from the Pacific Coast Salmon Recovery Funds matched with funds from the 
Idaho Water Quality Projects for Agriculture.  The Bureau of Reclamation (Reclamation) 
assisted with the designs and permitting of the project (NOAA Fisheries 2004).  The 
landowner and water user is Mr. Aaron Wilson, Cross O Ranch.  The contractor was Cook 
and Sons, White Bird, Idaho. 

The project was identified and planned as part of a conservation measure to implement the 
updated proposed action that is part of the 2004 FCRPS Biological Opinion.  The tributary 
habitat program was 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 as limiting factors to spring/summer Chinook salmon and 
steelhead trout in the Little Salmon River subbasin (NOAA Fisheries 2004).   

The Rapid River Diversion supplies water for irrigation of private property adjacent to the 
river. The diversion is on the Rapid River approximately 2.5 miles upstream from the 
confluence with the Little Salmon River (Drawing 1678-100T-469).  The diversion is about 
1-mile downstream from the Rapid River Fish Hatchery and about 1.25-miles upstream from 
the hatchery collection facility on Rapid River.  Wild fish swim around the collection site in 
a concrete fish ladder and hatchery fish are trapped and hauled to the hatchery by truck.   

1.1 Problems and Solutions 
This project was part of a demonstration project that the Idaho County SWCD will use to 
show irrigation improvements to other private landowners in the local area to encourage 
continued participation in the program. The project was successful due to interagency efforts 
to work with willing landowners to address these resource-related issues.   
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1.2 Participation and Cooperation 
The project was sponsored and coordinated by the Idaho County Soil and Water 
Conservation District. Funding was provided by the Idaho Office of Species Conservation 
(OSC) Pacific Coast Salmon Recovery Funds and the Idaho Water Quality Program for 
Agriculture. The landowner and water user, Mr. Aaron Wilson of Cross O Ranch, donated 
material for the project.  The IDFG provided personnel and equipment during fisheries 
surveys and salvage operations.  The Bureau of Reclamation provided technical assistance 
with the designs and permitting, material selection, and contract inspection.  The contractor 
was Cook and Sons, White Bird, Idaho. 

1.3 Fishery 
Rapid River provides spawning and rearing habitat for threatened Snake River steelhead, 
endangered spring/summer Chinook salmon, and threatened bull trout.  The river also 
provides habitat for numerous other native fisheries species, such as cutthroat trout and 
rainbow trout. Instream work occurred in the NE ¼, SW ¼, Section 6, T. 23 N., R. 1 E. 
(45°21'32"N 116°23'16"W).  About 125 meters (410 feet) of the main channel of Rapid River 
was dewatered during the installation of the rock weirs.  The mobilization of some fine 
sediment during the installation and removal of the coffer dams was unavoidable; however, 
best management practices were used to minimize the mobilization of this fine sediment in 
the river channel. 

The completed project lies within designated critical habitat and essential fish habitat for 
spring/summer Chinook salmon.  Chinook salmon use Rapid River for spawning, migration, 
and rearing. The population in Rapid River is heavily supplemented by hatchery fish 
released at the Rapid River Hatchery. Adult spring Chinook return to Rapid River from 
about May 24 through July 23. These fish are primarily hatchery returns.  In 1999, 8 adult 
summer Chinook salmon returned to Rapid River from about July 16 through August 17.  
These fish were unmarked and presumed wild origin.  Several hundred thousand Chinook 
salmon smolts are released into Rapid River from mid-March through the end of April.  
(IDFG 2001) 

Steelhead trout use Rapid River for spawning, migration, and rearing.  During 1999, 39 adult 
steelhead returned to Rapid River from March 20 to June 1.  Ten of these steelhead were 
unmarked and allowed to pass the facilitiy.  The remaining 29 hatchery steelhead were 
released in the Little Salmon River. Juvenile rainbow/steelhead trout outmigrate from the 
upper reaches of Rapid River during fall months.  The timing of this outmigration is likely 
influenced by temperature and precipitation.  (IDFG 2001) 

Columbia Basin bull trout use Rapid River for spawning, migration, and rearing.  Adult 
migrating bull trout enter Rapid River between May 8 and September 7 with most of the trout 
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passing the Rapid River hatchery trap by July 20.  Fluvial bull trout from the Salmon and 
Rapid Rivers have been radiotagged during the last 10 years to acquire seasonal movement 
and survival data. Fluvial adult bull trout spawn in the upper reaches of the Rapid River 
subbasin (upstream from Paradise Creek) in early September and immediately begin the 
downstream migration to the Salmon River.  The downstream migration is completed in 
September.  Juvenial bull trout begin the downstream migration about August 14.  The end of 
this migration has not been documented due to problems maintaining the downstream weir 
during the fall. The outmigration appears to be largely completed by November 1; however, 
this is likely precipitation and temperature dependent.  (IDFG 1998) 

1.4 Permits 
Reclamation provided technical assistance with environmental permitting and compliance.  
Formal consultations under the Endangered Species Act were completed with NOAA 
Fisheries (2005) and USFWS (2005).  A Finding of No Significant Impact and Programmatic 
Environmental Assessment were completed for the Tributary Habitat Program by 
Reclamation (2003).  A cultural site evaluation was conducted as part of the NEPA process.  
The project was exempt from other permits.   

Fish were salvaged from the work site and water quality monitored during construction as 
part of biological opinion terms and conditions (NOAA Fisheries 2004, USFWS 2000).   

1.4.1 Fish Salvage 

Fish were salvaged in a cooperative effort with personnel from Idaho Department of Fish and 
Game (IDFG), McCall Office and Bureau of Reclamation’s (Reclamation) Snake River Area 
Office. Fish in the dewatered section of the stream were salvaged with the aid of an 
electroshocker and dip nets on October 11. The fish were transported to live wells and 
released upstream when the daily activites were completed.  Prior to release a subsample of 
the fish were measured to the nearest millimeter (fork length and total length).  On October 
20 the river was moved to the south side of the channel and allowed to flow over the recently 
installed rock weirs. A second fish salvage was conducted in the newly dewatered channel.  
Water and fish were allowed to pass the work site continuously during construction.  On the 
south side of the river, a headgate and sluice way were installed and the canal was reshaped 
to the existing fish screen (Table 1). 
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Table 1. Fish captured and transported from Rapid River Diversion construction  
site on October 11 and October 20, 2005. 

Species 
Total 

Number 
Range of Fork 
Length (mm) 

Range of Total 
Length (mm) 

Fish collected from the south side of the channel, dewatered on October 11, 2005 
Chinook salmon 25 93-107 102-116 
Rainbow/steelhead 112 51-302 52-315 
Bull trout 5 198-228 206-236 
Sculpin  269 
Fish collected from the north side of the channel, dewatered on October 20, 2005 
Rainbow/steelhead 49 52-176 
Sculpin 679 

1.4.2 Water Quality 

Water samples were collected at three sites (upstream from the work site, 152-meters (500
feet) downstream from the work site, and 1,609-meters (1-mile) downstream from the work 
site at the Rapid River fish collection facility) during cofferdam construction and periodically 
during the instream work.  The samples were stored on ice or in a refrigerator and were 
transported to Reclamation’s Regional Water Quality Lab for measurement of total 
suspended solids (Table 2). 

Table 2. Total suspended solids (mg/L) measured during instream construction. 
Collection 

Date Time 
Upstream 

(background) 
152-meters 

Downstream 
1609-meters 
Downstream 

Work 
Activity 

October 2005 

11 14:45 1 11 13 
construct 
cofferdam 

13 10:30 <1 2 
install V weirs 
in dry 

18 12:00 1 2 
install V weirs 
in dry 

20 10:15 <1 8 11 
move 
cofferdam 

20 12:50 2 4 4 
move 
cofferdam 

20 14:30 2 3 3 
move 
cofferdam 

25 14:00 <1 <1 no activity 
27 09:00 3 3 no activity 
November 2005 

1 <1 9 
start pumping 
at headgate 

4 1 3 
pumping at 
headgate 

8 <1 <1 
pumping at 
headgate 

10 <1 9 
pumping at 
headgate 
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1.4.3 Contracts Specifications and Bidding 

Technical specifications and contract language for the project were completed by 
Reclamation using the standard NRCS format and language.  The SWCD approved the 
specification and conducted the contract bidding and oversight (Table 3). 

Table 3. Project timeline. 
Activity Completion Date Lead Agency or Entity 

Initial contact with landowner June 2004 Reclamation 
Predesign Memorandum February 2005 Reclamation 
Landowner agreement signed March 7, 2005 Reclamation 
Final design Reclamation 
NEPA documentation September 1, 2005 Reclamation 
Biological assessment sent to USFWS 
and NOAA Fisheries for review April 19, 2005 Reclamation 
USFWS Biological Opinion September 8, 2005 USFWS 
NOAA Fisheries Biological Opinion October 7, 2005 NOAA Fisheries 
Grant awards and processing June 8, 2005 Idaho County SWCD 
Contract bidding period open to public August 9-22, 2005 Idaho County SWCD 

Contractors’ walk-through of site August 16, 2005 
Reclamation 
Idaho County SWCD 

Construction contract awarded September 19, 2005 Idaho County SWCD 

Construction initiated October 3, 2005 
Cook and Sons, White 
Bird, Idaho 

Construction completed January 12, 2006 
Cook and Sons, White 
Bird, Idaho 

The Idaho County SWCD received and held the Idaho OSC funds and Idaho WQPA funds, 
and documented the cost shares.  When provided with invoices, the district reimbursed the 
contractor and suppliers as needed (Table 4). 

Table 4. Expenditures upon project completion, spring 2006. 

Grant Awarding Agency or Entity 
Cost 

Share Amount 
Salmon Recovery Funds Idaho Office of Species Conservation 25 % $114,500 
Water Quality Program for 
Agriculture Idaho Soil Conservation Commission $38,500 
Non-Federal inkind 
contributions 

Landowner, Idaho Department of 
Fish and Game $9,500 

2. Project Description 
The project design modified the existing diversion dam and headworks to improve fish 
passage and irrigation water withdrawals.  The project did not change water rights or 
irrigation water withdrawals at the site and was designed to reliably deliver 5.4 cfs, which is 
the maximum design rate for the existing fish screen (4.6 cfs) plus the screen bypass flow 
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(0.8 cfs) to return fish to the river.  Design options are described in the Rapid River Diversion 
Improvements Pre-Design Memorandum (Reclamation 2005).   

The project addressed three problems identified in the Salmon Subbasin Management Plan: 
stream flow diversion, anthropogenic migration barriers, and fish entering irrigation systems.  
The completed project has restored the river channel at the diversion site, and now meets 
NOAA Fisheries’s fish passage guidelines.  In addition, the need for instream maintenance 
has been reduced. 

2.1 Construction Process 
Construction activities occurred from October 2005 through January 2006, but construction 
activity was not continuous. A Reclamation geologist assisted in the selection of suitable 
weir rock from the landowner’s feedlot.  The work site was dewatered using a cofferdam 
constructed from large straw bales covered with an impermeable liner.  Seepage into the 
worksite was removed using several 4-inch and 6-inch pumps.  About 2,200 square meters 
(23,680 square feet) of stream bed was dewatered during construction.  During installation of 
the weirs, the main channel of Rapid River was dewatered for 10 days.  Thereafter, the 
cofferdam isolated the area surrounding the headgate and canal, and most of the river channel 
was watered during the remainder of construction.   

The cofferdam was installed on October 11 and diverted the river to the north side of the 
channel. On October 20, the coffer dam was moved, diverting water to the south side of the 
channel. The streambed was excavated to install 3 to 4 foot diameter rocks for the V-weirs.  
Geomembrane liners were placed on the upstream face of each weir.   

2.1.1 Description of Work 

October 3-7 

Contractor hauled large rock for weirs and stockpiled the rock adjacent to the work site.  
Rock donated by landowner from a feedlot located about 2 miles from the construction site.   

October 10 

Completed hauling rock from borrow pit to work site; began clearing at work site.   

October 11 

Continued clearing work site; began cofferdam construction.  Reclamation and Idaho 
Department of Fish and Game (IDFG) personnel shocked and removed fish within the 
cofferdam area (Table 1).  Dana Weigel took water quality samples (Table 2).   
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October 12 

Diversion of river into canal continues.  Verified survey control points and laid out the corner 
boulders of the weirs. 

October 13 

Diversion of river into canal continues.  Water discharged into the adjacent pasture until it 
ran clear, then discharged back into the canal.  Began work on the lower section of the lower 
weir; installed geomembrane liner against the face of the rock.  Placed the bottom row of 
rock for the upper section of the lower weir. 

October 14 

Diversion of river into canal continues.  Continued placing rock for lower weir.  Native rock 
material was placed behind the weir rocks for support and to create the scour pool.  
Excavated upstream from the upper weir section and installed a geomembrane liner.   

October 18 

Diversion of river into canal continues.  Set up pumps to dewater work site.  Discharge was 
clean and directed to the canal. Completed placing rock for the upper and lower sections of 
the upper double-drop weir.  Placed geomembrane liner on the face of weirs.   

October 19 

Diversion of river into canal continues.  Built a cofferdam along the left side of the upper 
weir to dewater the canal and headworks structure work area.  Removed the center portion of 
the straw-bale cofferdam, returning most of the river flow to its original channel and over the 
rock weirs. 

October 20 

Completed removing straw bales to divert water back into the river channel.  Excavated a 
sump and installed pumps to dewater the headworks and canal work areas.  Began excavation 
for the headworks structure down to the water level.  Located and staked canal centerline, 
headworks structure. Reclamation and IDFG personnel shocked and removed fish from 
dewatered work areas (Table 1).   

October 24 

Installed additional pumps.  Discharged water into the adjacent field until it ran clear, then 
directed water to the river. Cleared and grubbed the canal prism embankment area.  
Continued excavation for the headworks structure.  Excavation for slope reinforcement rock 
completed.  Contractor elected to build the alternate design for slope reinforcement using 
more smaller rocks.   

Rapid River Diversion Completion Report 7 



 

 

October 25 

Installed additional pump to dewater headwork and corral area.  Continued to clear and grub 
canal banks and the emergency spillway.  Completed excavation for the headworks and wing 
walls to approximately elevation 2147.5 feet.   

October 26 

Two trailers loaded with concrete forming material delivered to site. 

November 2 

Substituted two larger 6-inch pumps to dewater area.  Installed perforated pipe collector.  
Subcontractor poured concrete for header structure on November 1st. Removed forms from 
the footer walls.  Removed culvert downstream from the fish screen and installed the new 
section of 36-inch diameter corrugated metal pipe (CMP).   

November 4 

Dressing canal slopes to grade and compacted slopes between the headgate structure and the 
stop log structure. Formed up the wing wall footers and floor of the headgate structure.   

November 7 

Dewatered work area for headgate structure. Completed forming the headgate structure.  
Completed placing concrete for footers and floor of the headgate structure.  Constructed a 
shelter over the concrete and applied curing compound.   

November 10 

Continued dewatering headgate structure.  Tied rebar in the headgate structure walls; began 
setting the wall forms.  Installed 3 feet of 36-inch CMP in the wall of the headgate structure.   

November 11 

Continued dewatering headgate structure.  Placed all remaining concrete for headgate 
structure. Applied curing compound and covered the wall forms with concrete blankets.  
Pumps were run all night.   

November 14 

Continued running pumps to dewater the headgate structure.  Removed the forms.   
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November 15 

Continued running pumps to dewater the headgate structure.  Patched tie holes and made 
small repairs to the concrete.  Concrete allowed to set for +7 days; began to backfill on 
November 21st. 

November 21 

Dewatered area around the headgate structure while backfilling.  Fill placed around the 
headgate structure and compacted up to elevation of the floor.  Placed geomembrane on the 
upstream side of the structure.  Slope-reinforcing rock placed on the downstream retaining 
wall. This completes the reinforcing wall on the downstream side of the structure.  Placed 3
feet of rock on the downstream side of the structure in the river channel below the sluice gate 
to prevent erosion downstream of the structure when the sluice gate is opened.  Placed fill 
upstream of the structure up to the invert of the structure floor.   

November 22 

Continued to dewater the headgate structure.  Contractor placed weir rock adjacent to the 
headgate and began setting the two gates. Completed left side of weir to the headgate 
structure including geomembrane.  While placing the weir rocks, adjustments were also made 
to several rocks in the middle of the weir that had been 6-inches too high during placement. 

November 23 

Continued to place backfill on the canal-side of the headgate structure.  Compacted backfill 
material adjacent to the headgate with the whacker compacter.  Set 19 feet of CMP culvert 
from the 3-foot-long stub in the headgate structure to the head of the canal.  Compacted the 
backfill along the pipe.  Set the headgate that controls water through the 36-inch CMP and 
mounted the 6-foot headgate on the downstream side of the headgate structure.   

November 28 

Contoured to dewater at reduced rate (last day).  Placed more fill around the headgate 
structure. Placed extra rocks on the north side of the canal on the upstream side of the 
headgate structure to prevent erosion.  Formed up the 6-foot gate to grout in place.  Mounted 
stop log guides on the upstream and downstream sides of the headgate structure.   

November 30 

Placed stop log boards in the stop log structure between the fish screen and the headgate 
structure. Opened the head gate to the canal and filled the canal.  Gate left open for stock-
water run. Graded bank and slope along the river upstream of headgate.  Removed small 
grout forms from around 6-foot sluice gate.   
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January 12 

Completed seeding and strawing work area.  Completed two wire gates in the new fence 
surrounding the canal. All specified work completed at the Rapid River site.   

3. Conclusions 
The Rapid River diversion project has resulted in a successfully operating irrigation diversion 
with improved fish passage.  Seasonal high flows have not yet tested the rock weirs, and 
revegetation will take additional time to reestablish after reseeding.  Water surface 
measurements were taken on November 9, 2006, just after the completion of the rock weirs, 
but before the completion of the headgate structure.  At this time, a coffer dam was still in 
place and other construction material that caused some constriction on the upstream weir.  
The water surface elevations for the upstream weir were: 0.7 feet from upstream to the 
intermediate pool and 1.2 feet from the intermediate pool to the downstream pool.  On the 
downstream weir, the water surface elevations were:  0.7 feet from upstream to the 
intermediate pool and 0.7 feet from the intermediate pool to the downstream pool.   

Postconstruction adjustments to completed projects are oftentimes necessary once the project 
has been rewatered with higher flows. Two minor adjustments may be necessary for this 
project. First, the cross bar on the upstream A-weir appears to be higher in elevation than the 
design engineers intended. The intention was to have this drop closer to 0.7 feet, criteria for 
juvenile fish passage. The height of this drop will be reviewed during a field visit with 
NOAA Fisheries scheduled for August 7-9, 2006, and adjusted if needed.  Second, about 0.3
0.5 feet of fill is needed at the overflow cutout in the canal embankment just upstream of the 
fish screen and downstream of the wasteway.  The water surface elevations should be 
checked during canal operation to ensure that the screen submergence is in compliance for 
optimal operation (65-85 percent submergence of the drum screen). 
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Rapid River Diversion Completion Report 

Photograph 1 Point of diversion looking upstream towards push-up dam and bridge before 
construction. 

Photograph 2 View of the top of the upstream face of the push-up dam diversion from the right 
bank of the river looking downstream. 

Photograph 3 View of the push-up dam on Rapid River looking upstream showing material that 
washes off the dam onto the riverbed downstream. 

Photograph 4 Diversion channel wasteway structure and diversion culvert in foreground, 
diversion canal and fishscreen in background. 

Photograph 5 Existing fishscreen installed and maintained by the Idaho Department of Fish and 
Game. 

Photograph 6 Canal and culvert prior to construction. 

Photograph 7 Boulders for weirs were stockpiled at worksite. 

Photograph 8 Cofferdam construction, water is diverted into the existing canal. 

Photograph 9 Dewatering worksite during weir installation, discharging water into adjacent 
pasture. 

Photograph 10 Constructing lower weir. 

Photograph 11 Rock weir during installation in the dewatered channel of Rapid River. 

Photograph 12 Lower weir construction creating the scour pool. 

Photograph 13 Dewatered section of Rapid River showing the completed lower weir after filling 
and grading the upstream face and geomembrane with native material. 

Photograph 14 Constructing the upper rock weir and backfilling over the geomembrane with 
native material. 

Photograph 15 Excavator building up the lower end of the cofferdam before moving the upper 
section to isolate the headworks and canal work. 

Photograph 16 Center straw bales were removed from the cofferdam to begin returning water to 
the river channel. 

Photograph 17 Rapid River has been diverted from the canal back into its original channel to 
isolate the canal and headworks work area. 

Photograph 18 Rock placement to reinforce the left bank near the headgate. 

Photograph 19 Wasteway structure and canal dewatered during construction, fall 2005. 

Photograph 20 Canal prism realigned. 

Photograph 21 Foundation and first section of retaining wall for the headgate and sluiceway. 

Photograph 22 View looking upstream from the canal showing large boulder for bank 
stabilization. 

Photograph 23 Photograph showing the completed project immediately after construction, 
January 2006. 
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Photograph 1. Point of diversion looking upstream towards the push-up dam 
and bridge before construction.  The headgate and sluiceway constructed during 
the project were placed near the bank on the right side of the photograph. 

 

 

 

 
  
 

Photograph 2. View of the top of the upstream face of the push-up dam 
diversion from the right bank of the river looking downstream.   
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Photograph 3. View of the push-up dam on Rapid River looking upstream 
showing material that washes off the dam onto the riverbed downstream. 

 

 

 

 
   

 
Photograph 4. Diversion channel wasteway structure and diversion culvert in 
foreground, diversion canal and fishscreen in background. 
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    Photograph 5. Existing fishscreen installed and maintained by the Idaho 

Department of Fish and Game. 

 

 

 

 

 
   Photograph 6. Canal and culvert prior to construction. 
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   Photograph 7. Boulders for weirs were stockpiled at worksite. 

 

 

 
 

 
    Photograph 8. Cofferdam construction, water is diverted into the existing 

canal. 
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 Photograph 9 Dewatering worksite during weir installation by discharging 

water into adjacent pasture. 

 

 

 

 

 
 Photograph 10 Constructing lower weir. 
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Photograph 11. Rock weir during installation in the dewatered channel of
 
Rapid River.  Geomembrane has been placed on the upstream face of weir. 


Photograph 12. Lower weir construction creating the scour pool. 
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Photograph 13. Dewatered section of Rapid River showing the completed 
lower weir after filling and grading the upstream face and geomembrane with 
native material. 

Photograph 14. Constructing the upper rock weir and backfilling over the 
geomembrane with native material. 
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Photograph 15. Excavator building up the lower end of the cofferdam before 
moving the upper section to isolate the headworks and canal work. 

Photograph 16. Center straw bales were removed from the cofferdam to begin 
returning water to the river channel. 
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Photograph 17. Rapid River has been diverted from the canal back into its 
original channel to isolate the canal and headworks work area. 

Photograph 18. Rock placement to reinforce the left bank near the headgate. 
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Photograph 19. Wasteway structure and canal dewatered during construction, 
fall 2005. 

Photograph 20. Canal prism realigned. 
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Photograph 21. Foundation and first section of retaining wall for 
the headgate and sluiceway. 
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Photograph 22. View looking upstream from the canal showing large boulder 
for bank stabilization.  The coffer dam is shown on the left, and a portable pump 
used to dewater the work area is shown on the upper right of the photograph. 

Photograph 23. Completed project immediately after construction, January 
2006.  The rock weirs with water running over them are in the middle of the 
photograph. The regraded canal and embankments are dewatered 
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Rapid River Diversion 

Fish Passage Improvement Project 


Rapid River, Little Salmon River Subbasin 

Central Idaho 


Attachment B 


Survey Elevation Table and Final Design 

Drawings (includes location map) 


Survey Elevation Table 

Final Design Drawings 

Drawing No. 1  1678-100-577  Location Map 

Drawing No. 2  1678-100-645  Large Rock Sources Map 

Drawing No. 3  1678-100-578  Site Plan 

Drawing No. 4  1678-100-579  Survey Control and Existing Condition Plan 

Drawing No. 5  1678-100-580  Headworks Plan, Sections and Detail 

Drawing No. 6  1678-100-581  Headworks Sections, Details, Miscellaneous Metalwork 

Drawing No. 7  1678-100-582  Grading Plan Rock Wiers and Headworks 

Drawing No. 8  1678-100-583  Grading Plan–Fishscreen and Culvert 

Drawing No. 9  1678-100-584  Rock Weirs Plan, Details, Section 

Drawing No. 10  1678-100-587  Rock Weirs Sections and Details 

Drawing No. 11  1678-100-585  36” Culvert Installation Plan, Elevation and Profile 

Drawing No. 12  40-D-6263  General Notes and Minimum requirements for Detailing Reinforcement 

Drawing No. 13  40-D-6022  42” Two Rail Handrail Details 
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Survey of the rockweirs at Rapid River Diversion on 11/9/05. 

Point Description 
Drawing 
Elevation 

Field 
Elevation Delta Drop 

Upstream rock weir 

ws1 
upstream water 
surface 2154.7 

ws2 
middle pool water 
surface 2154.0 0.7 

ws3 
downstream water 
surface 2152.8 1.2 

U23 v-weir corner left 2153.8 2153.9 0.1 
U24 v-weir center left 2153.6 2153.6 0.0 
U14 v-weir center right 2153.6 2153.7 0.1 
U13 v-weir corner right 2153.8 buried unknown 
U25 crossbar weir left 2153.5 2154.2 0.7 
U16 crossbar weir center 2152.7 2153.4 0.7 
U15 crossbar weir right 2153.5 2153.7 0.2 
Downstream rock weir 

ws4 
upstream water 
surface 2152.8 

ws5 
middle pool water 
surface 2152.1 0.7 

ws6 
downstream water 
surface 2151.4 0.7 

D23 v-weir cornor left 2152.4 2152.3 -0.1 
D24 v-weir center left 2152.0 2152.0 -0.1 
D14 v-weir center right 2152.0 2151.9 -0.1 
D13 v-weir cornor right 2152.4 2152.4 0.0 
D25 crossbar weir left 2152.5 2152.2 -0.3 
D16 crossbar weir center 2150.8 2150.6 -0.2 
D15 crossbar weir right 2152.5 2152.4 -0.1 
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See Detail 4 ~ 

F 
Fabricate stoplog guide 

Y 
of embankment f!. 2155.0 

otherwise 
o 

shown 

surface 
+0.05 

o 

L 
Normal woter 

f!. 21539 -0.3 


V ~ Tap of existing weir in wall Top of existing wollExisting concrete wall 
section is Ei. 2152.7 (approx.J Ei. 2156.0 (approx.Jwith weir (see dwg. (579))

1 1/2 
~1 

WALL PLANt:- Inv. f!. 2151.0j 2'-0" SCALE OF FEET 

Pressure treated timber stoplogs 
Top of existing wall (4" nominal thickness)TYPICAL CANAL SECTION L ~--~------------

treated 
timber stoplogs Bar 

Anchors 
5 1/2" HILT! 
Bolts 

Bar 

6" ,"'dw', ~**x,SCALE OF FEET 

Pressure 

----c===~~=============cP=========~==~~~----~'.---------~ 
c c 

Canol embnakment f!. 2156.3 Top of stoplogs Ei. 2154. 0 ~ 


ore 1/2" x 
 *dTop of rock f!. 2154.3 Ouik 
C.S., or equal 

Slope reinforcement: L=~---------I 
lorge rock (see dwg. (584)) 

III \\\ 

Riverbed f!. 2151.0 
1 1/2
"J1 

Top of existing wall 
Top of existing weir jSECTION F--F 

SCALE OF FEET 

SECTION E --E (582) *d~Depth of the blackout in theDETAIL 4 concrete wall at theB B 
NTS of the new bar. ThisSCALE OF FEET 

dimension sholl be measured 
individually for each bar. 

C 5 x 6.7 

rt 5/8" dio. hole 

€ID ALWAYS THIi\IK SAFETY 

Fabricate so that axis 
of C-channel is vertical 
after instollotionA ARAPID RIVER DIVERSION 

ROCK WE!RS 

SECTIONS AND DETAILS 

FABRICATED STOP LOG GUIDE DESIGNED ~h£rI~ !jpi0..dl~f ______ CHECKED 5t~e_M~nt.Egl!...e __________ _
C> ~ 
;::i ~ NTS 1 AS SHOWN DRAWN_L._B~e~e2 ________ _ TECH. APPR. fhf!!(i~ :pif}j(~ _________ _ ~~ 1 OPP. HAND 

APPROVED_ Qpv§. ,£enl]ings_ _________ _ 
PROGRAM MANAGER 

~g 

~~L____________________________________________________________,-________________________________________--------------~-----------------,~----------------------------------_r------------------------------------__________________~BO-6-E,-I-rn-HO--2SH~£QET~I~O~F21---20-05---05--_09-L__~1~6~7~8L-~1~O~O~-~5~8L7~___;101\'" 
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1678-100-585 

o0 

c 

B 

A 

g 
~ ~ ~ 
~ ~ t 

2760 

2758 

2756 

Compacied bockfill \ 

\ fop of roadway EI, 2755.5 r 8:7 max. Ro adway /yp. 

I~-~~~~~~~~~~\ ~~ --~------~----~ 
~ jr2754 

f 
2752 

l 
2750 

- " 'ch 

/
- l 

j~~. 

" " 

-0+20 

36" diD. Culvert \ 

existing contours 

Inv. D. 2151 5~ vi
"\' 

r, 
/ 

/ 

__O.C_.__ 

G.C. 

EI, 2757.5 

Top of ro nd,'IOY 

I 

Flot @ [J 2 1551 

, 

\~ 

Approximate high point @ EI, 2154.45 

PLAN 
sc .u: or F[r

0+00 

SECTION 

\ 

2 157 5 

T.OR EI, 2755. '; -. 

36" dio. x 20'-0" CMP 

Inv. D. 2151.5

± 
0+20 

1------ 8'-0" -----~., 

1.5 

"li 

~~----------------------------------------------~ 

CUL VERT ELEVA TlON VIEW 

NOTE: 
1. The existing 12"¢ culvert at this location sholl be 

removed and disposed (see dwg. (579)). 

GEl ,t"LWAYS THI NK SAFETY 
~1EO srArrs 

DtPA.iffM(N! Or 711£ INTt~ln,l? 
Bt~',TAU cv RCC'/.AllA rfDN 

COLUMBIA/ SNA KE Rlvi.R SALMON RECOV[ RY 
FCRPS HABITAT II.1PRUVfMENT PROGRAlI'f- Llml S4LMON SUBB/~SIN 

RAPID RIVER DIVERSION 
36" CULVfRT 

INSTALLA nON 
PLAN, ELEVA nON AND PROFILE 

DtSIC:!/fD ih~ "i= ~ ':~dl~r ______ ChTCKtD 51~~_'l'3. n!E91!f! __________ _ 

DPA .'.,._L _ B:€~'f'S! ________ _ TECH. APPR. 0c:!./ ~ Sp;~" :f _________ _ 

APf'AAFlJ ~~~_ ________ _ 

~ ; ~ , """" 2000-C6 -23 1678-100-585 
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o 

B 

A 

- GENERAL NOTES 1/--\-: 
UNLESS OTHERWISE SHOWN ON THE REINFORCEMENT DESIGN DRAWINGS, THE DETAILS AND NOTES SHOWN ARE 

r	 MINIMUM REQUIREMENTS AND TYPICAL FOR ALL REINFORCEMENT DRAWINGS THAT REFER TO THIS DRAWING1d 
-< 

ABBREVIA TIONS: 	 STANDARD HOOKS: SPLICES:90 Hook 
parallel bars sholl 

~p"nrnt,yl to give 12 inches clear 

nor on centers. 
bars of different size are to be spl iced, 
sholl be governed by the smaller 

are to be mode so that the required cieor 
nl.'crmlu,~ to face of concrete will be maintained. 

o 

fc = 3000 psi TABLE 3 - 60 fy = 60,000 psi 

',I 0" 
ldOFFSET LESS THAN 3" 

J, ''>

RESTRICTED MEMBER 

THICKNESS 

OFFSET 3" TO 8" 

for tension areas of shallow 
for offset than 

NOTE TO DESIGNERS AND DUAILERS: This deloil 

Genera! Notes, 

ld 

>~~ 
, 1'--------"=-,/ 

OFFSET GREA TER THAN 8" 

OFFSET GREA TER THAN 8" 

RESTRICTED MEMBER THICKNESS 

TYPICAL OFFSET DETAILS 

Second stage or 
blackout concrete 

RECESS LESS THAN 3" DEEP 

RECESS 3" TO 8" DEEP 
NOTE TO DESIGNERS AND DETAILERS: This detail may not 

be for tension areas of shallow structural 
If in use detail for recess greater than 8". 

See I im its for lap spl ices in General Notes, Splices. 

90 Hook /). 

Second stage or 
blackout concrete 

RECESS GREA TER THAN 8" 

TYPICAL BLOCKOUT RECESS DETAILS 
(Second stoge concrete shown) 

7. bend plus 4db extension, but not less 
at the free end of the bar. 

2. bend plus 72dbextension at free end 

STIRRUP AND THE HOOKS: 
7. 

2. 

3. 

bar and smaller, gO-degree bend plus 6db 
at the free end of the bar. 

and #8 bars, 
at the free end of 

Extension 

Pin diameter 
(Typ.) ~ 

TABLE OF PIN DIAMETERS IN INCHES 
BAR NO. 3 4 5 6 7 8 9 10 11 

Standard 
bends 

2-' 
4 

3 3 ~ 
4 

4-' 
2 5 -'4 

6 9 -'
2 1 0 ~ 12 

I Sti ond 
tie bends 1 -'

2 
2 ~ -'

L 2 4-' 
2 5 -'4 

6 

REINFORCEMENT DOWELS: 
Dowels indicated on the drawing, such as #8(d), 

sha II be embedded a equa I to and sha II 
have a projection equal that for lop 
spl icing to a bar of the same diameter. 

PLAIN DOWELS: 
Plain dowels across contraction sholl be smooth 

ACCESSORIES: 
Bar supports, and other accessories are not 

shown on the The recommendations 
of the ACI 7988, or other approved 
supporting systems may be used. 

ORA WING REFERENCES: 
( ) 

section or numbers indicate number of 
the drawing upon which the section or detail is 
shown; for example (524) denotes Drawing No. 
557-0-524. 

CODE AND DETAILING REFERENCES: 
ACI Building Code Requirements for Structural 

Concrete (ACI 378-95). 
ACI Detailing Manual - 7994. 

NOTES TO DESIGNERS AND DETAILERS: 

spl ices in accordance 
conditions for these tables in 

addition to the requirements shown on this 
uncoated reinforcement, normal 

shown in the tables on this 

concrete, 

equa I to zero. 

those shown 

design drawings. 

Some factors which 

excess 
in compression, bundled bars, and 

seismic considerations. 

drawings or this 

Detoil ing manual 

2 

FILLET 1'-0" FILLET LESS 


OR GREATER THAN 1'-0" 


TYPICAL CORNER DETAILS 

A 

to be same size as 
wall 

3 (Typ.) 

I 
Tie 

bars 

~ 

Comer 
bars 

SECTION A-A 
OPENINGS: 

TABLE FOR ADDITIONAL REINFORCEMENT 

MEMBER 
THICKNESS 

TIE BARS EDGE BARS CORNER BARS 

Less thon 10 None 1 - etr. 2 - #4 etr. 
10thru1-6 None 2 - (1 ef) 4 - #4 (2 ef) 

1-7 thru 3-0 #4 @ 1-0 3 - eq. spc. 4 - #4 (2 ef) 
Over 3-0 #6 @ 1-0 Spc. @ 1-0 4 - #5 (2 ef) 

Omit and tie bars along sides of openings where dimension 
is less 7'-6". 

Omit corner bars at sides of openings adjacent to floors, walls, 
or beams. 

Omit corner bars if both dimensions of opening are less 

than 7'-6". 


RECESSES: 

Use corner bars in face of recesses deeper than 4" if either 

dimension of recess is equal to or greater than 7'-6". 


ADDITIONAL REINFORCEMENT 

AROUND OPENINGS AND RECESSES 


bf ~ bottom face br ~ bottom row bl ~ bottom layer 
tf ~ top face tr ~ top row Ii ~ top 
nf = near face nr = near row ml ~ layer 
ff ~ for face fr ~ for row ns = near side 
ef = each face er = each ro w fs ~ for side 
if = inside face ir = inside row es = each 5 ide 
of = outs ide face or = outs ide ro w ew = each way 

mr = middle row ee = each corner 

ctr. = center or centers 
add'i ~ additional 

'd~ development length 


SYMBOLS: 

Bars shown thus ==::r~#8@1-0 or ==::r~#6@8 
of the same size bars spaced. 

~ An at the end of a bar a 
bend from the observer. 

- A closed circle at the of a bar indicates a 
bend with the bar turned towards the observer. 

Sp/ ices shown thus ==__ indicate a lop sp/ ice, 
not a bend in the bar. 

DIMENSIONS: 

embedment of hooks, 

outs ide of the bar. 


"cl." and are 

bar. 


Dimensions ore to the centerline of the bars 

COVER: 

Place the 	reinforcement so that the clear distance 
face of concrete and nearest reinforcement 

for #5 bars and smaller, 2" for bars 
#8 bars ond 3" for bars # I 1 bars. 
3" cleor distance face of concrete for 01 ( 

bors when the concrete is placed against earth or rock. 
Clear distance is to the design dimension line. 

Reinforcement construction joints sholl hove 
a minimum 2" cleor cover. 

PLACING: 

(max. 7'-6") in wails 
not more than 1.50 

Reinforcement may be adjusted lateraily to maintain 
a ciear distance of at least 7" between the 
reinforcement ond keys, woter 
form ties, conduits, and other r:rrlhf,ric'r:ri materials. In 

reinforced areas, relocation of the embedded 
must be cons idered. 

When bars are bent due to offsets less that 3" and 
recesses less that 3" the slope of the inclined 

to 1. 
to anchor bolts or other 

sholl be to maintain a 
clear distance of at least 
size aggregate. 

must not exceed 

SPACING: 

The first and lost bars in walls and slobs, 
in beams, and ties in columns are to start 
at a maximum of one half of the bar spacing. 
The minimum edge sholl the smaller of 
either 2.5db or 0.5 

1/ Unless otherwise shown on the reinforcement 
follow the recommendations established by the 

3 

BAR 

SIZE 

NO. 


3 
4 
5 
6 
7 
8 
9 

10 
11 

9 
10 
11 

MINIMUM 

ct to ct 


BAR SPACING 

(INCHES) 


3 
3 
4 
5 
6 
6 
7 
8 
9 

6 
6 
6 

LENGTH OF LAPPED 

SPLICE (INCHES) 


TOP 

BARS * 


17 

23 

28 

34 

49 

56 

63 

71 

79 


63 ** 
75 ** 
93 ** 

OTHER 

BARS 


16 

18 

22 
26 
38 
43 
49 
55 
61 

49 ** 
58 ** 
71 ** 

* Top bors ore a/I horizontal bors so 

DEVELOPMENT LENGTH 
'd (INCHES) 

TOP 

BARS * 


13 

18 

22 
26 
38 
43 
49 
55 
61 

49 
58 
71 

OTHER 

BARS 


12 

14 

17 

20 
 c29 

33 

38 

42 

47 


38 

45 

55 


B 

thot more 
than 12 inches of fresh concrete cost below the 
development 

Spl ices must be 

6-1-97 CONVERTED TO AUTOCAD DRAWING. REVISED TO CONFORM TO ACI 318-95. 
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AGENERAL NOTES 

AND MINIMUM REQUIREMENTS 


FOR DETAILING REINFORCEMENT 
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fc = 4000 psi TABLE 4 - 60 fy = 60,000 psi 

BAR 
SIZE 
NO. 

MINIMUM 
ct to ([ 

BAR SPACING 
(INCHES) 

LENGTH OF LAPPED 
SPLICE (INCHES) 

DEVELOPMENT LENGTH 
'd (INCHES) 

TOP 
BARS * 

OTHER 
BARS 

TOP 
BARS * 

OTHER 
BARS 

3 3 16 16 12 12 
4 3 20 16 15 12 
5 4 25 39 19 15 
6 5 29 23 23 1 S 
7 6 43 33 33 25 
8 6 49 37 37 29 
9 7 55 42 42 33 

10 S 62 47 47 37 
11 9 68 53 53 41 

9 6 55 ** 42 ** 42 33 
10 6 65 ** 50 ** 50 39 
11 6 80 ** 62 ** 62 48 
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D 

( 

Guard chain eyes when 

L:===~±=~~ ___ specified See sectlOn_A~ 

Pipe 5 ize as spec ffied 

9-0 Max. 

10-0 Max. 

CJ) 

1 

CJ) 

1 

Fioor line'l IIF ~,----"---,, -- II: r-[4" ~omln-a-I---
I 8 For and 2 pipe I I I' or round 
, 10"~or "pipe 

lJ1'V"'" 

Post cap, weld in 
place and grind 
smooth. 

Pipe size as 
specified. 

One or two eyes 

~ Cosspeci7 

f"R. dit!MI 
Bar;'~~~ 

SECTION A-A 
GUARD CHAIN EYES 

8" ~or 
10" ~or 

r4f" Dia. for I f' pipe 
~ 5" Dia. fer 2" 

l5f' Dia. for pipe 

hd. socket screws. 

and 2" pipe 
" pipe 

1 
8 

GJf 

GJL 

I 

I I 

I T 
I 

I 

I 
I 
I 
I ---$
I 

I 

I 

I 

I 
I 

Bar 5 x tI, x 0'-5" 

hole 

f' Dia. x 4" Fiux
filled anchor or 
equivalent headed 
anchor manual /y 
welded to pipe. 

'
0 
en 
en 

IV~"Std. QJ 
c: 

I block -'"' 
'llI 

I 
pipe r': 

I 

FLANGE MOUNTING 
(FOR REMOVABLE HANDRAIL) STEEL POST SOCKET 

16Curb!I'ne~_ 1 

c 

INTERMEDIATE 
POST 

CORNER POST END POST GUARD CHAIN 
POST 

2" Std. 
(Unless 

Std. pipe concentric 
reducer, when requ ired, 
weld in place 

~I,," 

CO 
1GJ 

CJ) 

1 

Bar x -f 
Clip corners -}-" 

~ I 

CJ) 

1 

I 

4 
Dio. holes 

chose 
around. 

Pipe size as 
specified. 

For in and out 
installation. 

to suit with 
inside edges. 

FDLA Type 
(Unless UlrlerlNlole 

specified). 

Conduit coupling 

Heavy cho in snap 

Attach guard chain to 
wof! anchor as 

suitable 

GUARD CHAIN 

2" Std. 

In 
1 

" 

~ 

S 
l,) 
CD 
Q 
U) 

QJ 

"''i; 
"
CD 
-c 
(; 
en 
U) 

-CD 
c: 

:::J 
~ 

B 

"'I" 

I 

CJ) 

1 

8 

Fioor line 

rt 7xixO'-7" 

LB Type fitting 

~&r{c!,,,"-'.

=C" 

r IE- r 

5" 
If 

Plate, weld 
in piece. 

FDLA Typeto suit with 
inside edges--__ 

i" - Expansion onChzr 

(Unless mrlArlNI.r'A 
specified). 

i" Std. washer /) 

-~~:~ "' 

Drill for 
nipple. 

SECTION 8-8 WALL MOUNTING 
EDGE MOUNTING 

WALL ANCHOR 

3 I 

TYPICAL LIGHT POST 

A 

Shop drill, top 
for and 

~ 
2-0 Max. to!f:. of 

2-~Mo, 'o~o, '~I"If 

field riveting, grind smooth. 

SPLICE NO.1 
(FOR ~IXEO HANDRAIL) 

flat hd. rm)SrTAIN. 
head to be on 

SPLICE NO. 2 
(SPLICE NO.2 REQUIRED WITH ~LANGE 

MOUNTED REMOVABLE HANDRAIL) 

SPLICE NO.3 
(FOR EXPANSION JOINT) 

handrail post 

SPLICE NO.4 
(FOR ~IXm JOINT IN CONTINUOUS 

RUN O~ HANDRAIL) 

handra I I post 

to allow screw 
movement rnsto/fatron 

SPLICE NO.5 
(FOR ~IXED JOINT IN CONTINUOUS 

RUN O~ HANDRAI L) 

expons~'on jOin~t s;p!~ice. (Mid-span kick 
~ plate anchor72 

-Pt5~~ .'":BarS4X!5.~~ ~i~O~~~ 
II (16 010 

9" 
holes for 

JOint splice 

-w I~ 

2 I~ t" ExpansIOn anchor 

Butt tight for joint splice. 
Leave -+" open space for 

: I: ; r-
II--';-I--;--";-"-----K ~------TI--i--i-~ 
I 
I 

II--~~__I--__~~L____~~~--~ 
I 
I 

washers 

KICK PLATE 

r- ~Tubing sholl fill 
~ between bolt 

Drive each expansion unit to 
refusal with a tubular caulking 
tool before and 
caulking units. 

EXPANSION ANCHOR 
INSTALLATION 

(GROUP I, TYPE I, CLASS 2) 

NOTES 

reinforced welds and dress smooth. 
with new standard weight block 

on the installation drawing. 
to be removable. 

installation drawing for varioble splices and 
requirements. 

See 

Comers and edges of all plates, bars and pipe ends sholl be free 

xpansion anchors, screws, material, and bolts sholl 
provided as required for installation. 
l'ISlon anchors shol! conformLX,OO

All e
be 

I, Type 1, Closs 2; or 
for expons ion anchors 

5 - 5 - 66 EXPANSION ANCHORS REVISED. 
0- M.L.B. 

© ALWAYS THINK SAFETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF RECU1MATION 

STANDARD DESIGNS 

42" TWO RAIL HANDRAIL 

DUAILS 
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