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Introduction 

In September of 2005 a Conceptual Design report for whitewater and recreational improvements 

for the Salmon River, in Salmon, Idaho, was completed.  In March of 2011 REP was contracted 

to complete preliminary design drawings for whitewater improvements.  The following report 

summarizes the proposed design plans.  

 

The proposed preliminary design is based on bathymetric surveying completed by REP staff in 

November of 2010, the Conceptual Design (2005) and stakeholder input.   

 
A Stand Up Paddle Boarder surfing a whitewater drop structure in Buena Vista, CO. 
 

The concept of a Whitewater Park in Salmon is based on a desire to create an amenity for the 

City of Salmon, Idaho (City), by attracting visitors interested in whitewater paddle sports as well 

as creating a recreational asset for local residents.  The proposed design is composed of instream 

and bank access improvements on the Salmon River through the City.  The park is designed to 

attract multiple users including:  recreational river users (inner-tubers, rafts, kayaks, stand up 

paddlers (SUP) and swimmers) as well as bank-based, passive users (waders, walkers/joggers, 

families and spectators).  
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Kelly's Whitewater Park on the N. Fork of the Payette, in Cascade, ID is the first whitewater park in the State of 
Idaho. 
 

The Salmon River is an important recreational fishery which includes anadromous species like 

Chinook Salmon and Steelhead.  Additionally the Salmon River contains the federally listed Bull 

Trout.  The proposed design is intended to have no negative impact on fish habitat and fish 

passage through the site. 

 
During the low summer months the Reno, Nevada whitewater park is a popular spot for local youth to cool off. 
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Similar whitewater parks have had a significant impact on their local economies.  A well-

designed Whitewater Park that acts to extend the boating season, attracts major events, and 

provides a daily recreational amenity; has been shown to bring economic impacts measured in 

the millions of dollars a year to the local economy.   http://www.boaterparks.com/studies.html 

 

Purpose 

The purpose of the following report is to summarize the recommended preliminary design plan 

for recreational improvements at the Project Area.  REP has been contracted by the City of 

Salmon to complete a preliminary design for this site.  The proposed site meets all of the critical 

criteria for recreational improvements because of its physical characteristics (gradient, flow and 

water quality) and its location adjacent to an existing park and Salmon's downtown business 

district.   

 
Figure 1: Vicinity Map for the proposed Salmon River Whitewater Park. 
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Background 

The Salmon River is famous throughout the country for its world class whitewater and Salmon 

serves as the point of departure for multi day river trips as well as day floats in the area.  

Whitewater enthusiasts abound during the summer months and Salmon serves as a place to 

refuel, eat and stay before heading off for river trips in the area. 

 

Hydrology 

Mean monthly streamflow for the Salmon River at Salmon, ID is shown in Figure 2.  The 

discharge is related largely to seasonal variations due to the spring runoff with highest mean 

monthly discharge of approximately 5600 cfs in June and a low of approximately 1,000 cfs 

during September. 

 
Figure 2.  Average mean of monthly streamflows for the Salmon River at Salmon Idaho.  (Source: 

www.usgs.gov, USGS 13302500 SALMON RIVER AT SALMON ID, Period of record 1912-2010) 
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Figure 3. Peak streamflows on the Salmon River at Salmon, ID.  (Source:  www.usgs.gov, USGS 13302500 

SALMON RIVER AT SALMON ID, Period of record 1912-2010) 

 

Figure 3 shows the peak flows on the Salmon River at Salmon from 1912 to 2010 

and shows that historic high flows have been higher than 15,000 cfs.  Structures located at this 

site will be designed to withstand the 100 year return flood, as determined by FEMA and noted 

in the FIS, City of Salmon, ID, June 4, 1984,  (1% chance flood) of 20,400 cfs.  The proposed 

design must also be modeled using HEC-RAS, in order to demonstrate a no-rise condition on the 

1% chance flood event. 
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Ice 

The most significant flood events occur on the Salmon River in Salmon as a result of ice 

jamming.  Typically very thick ice forms downstream of Salmon and as the river is dammed the 

icing travels upstream.  As the ice begins to melt in the spring and flows increase flood events 

can occur as the ice jams and creates an upstream impoundment.  Drop structures such as those 

proposed for the Salmon River have been placed in rivers that are prone to ice jams such as the 

Gunnison River in Gunnison, Colorado (Figure 4).  While drop structures have not been shown 

to exacerbate ice jamming problems in the past they also are not an effective means to provide 

relief from pre-existing problems with ice jamming.   

 

 
Figure 4: Ice in the Gunnison Whitewater Park, Gunnison, Colorado 
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Proposed Improvements 

Based on comments, questions, concerns, and general feedback received from stakeholders on 

the conceptual design created by REP (2005), the preliminary design has been modified from the 

conceptual design to include: instream whitewater structures, bank restoration, large random 

boulder placement, and trail improvements in the project area.  All in-stream improvements are 

located in the north channel to allow for the south channel to function as a by-pass at appropriate 

flows. 

The proposed improvements include: 

Instream whitewater improvements shown on the attached design drawings  

a. Structure #1: A new whitewater drop located upstream of the bridge, 

approximately 250' below the City's water intake system.  This drop structure can 

be designed to perform at a variety of flows and provide recreational opportunities 

for kayaks, stand up paddle boards, canoes, inner tubes, and rafts.  All whitewater 

drop structures are designed to facilitate safe passage for a variety of craft at a 

variety of flows.  The resulting downstream plunge pool will provide resting and 

recovery eddies for paddlers surfing and playing in the feature and deep over-head 

cover and refuge for fish.  

b. Structure #2: .  A new whitewater drop located upstream of the bridge.  This drop 

structure can be designed to perform at a variety of flows and provide recreational 

opportunities for kayaks, stand up paddle boards, canoes, inner tubes, and rafts.  

All whitewater drop structures are designed to facilitate safe passage for a variety 

of craft at a variety of flows.  The resulting downstream plunge pool will provide 

resting and recovery eddies for paddlers surfing and playing in the feature and 

deep over-head cover and refuge for fish.  

c.   Structure #3: Whitewater drop structure located at the crest of the existing 

diversion structure.  This structure will be designed first and foremost to maintain 

existing diversion capabilities, while providing safe passage through the diversion 
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structure.  REP recently completed a similar structure in Gunnison, Colorado 

(figure 5).  

 
Figure 5: The 75 Ditch Diversion Improvements Project in Gunnison, Colorado. 

 

d. Random boulders: installed to create channel diversity, complexity, naturalness, 

and eddies for whitewater and habitat enhancement. 

 

Bank Improvements 

 Additional work would include the re-grading of the north bank to provide terracing and gentle 

slopes for river access and new riparian vegetation.  Figure 6 shows an example of bank 

terracing that has proven to be a valuable amenity for the local community. 
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Figure 6. Bank terracing on the Arkansas River in Salida, Colorado 

 

Fish Passage 

Studies have shown that most salmonids can pass REP designed whitewater drop structures at a 

variety of flows.  However, separate fish passage channels have been designed into each drop 

structure and are show in detail in the drawings.  These fish passage channels provide a 

segregated area where the slope is lengthen and the surface roughened to facilitate fish passage 

for a variety of species at a variety of flow rates.   

 

Bridges 

The proposed structures are designed to have no negative impact on the existing bridges.  Future 

modeling can be used to demonstrate that the structures do not cause any additional scour on the 

bridges.  If the bridge piers require any maintenance then construction of the drops will offer an 

opportunity to perform maintenance activities.   

 

Future Steps and Implementation 

Additional design and modeling steps need to be undertaken in order to be able to implement the 

preliminary design plan.  HEC-RAS is a one-dimensional computer flood model, which is the 

industry standard, to demonstrate proposed stream improvements potential impact on the 

regulatory (100 year) flood.  All in-stream structures must be shown to have no negative impact 

on existing flood elevations.   
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Any fill placed below the ordinary high water line on the Salmon is subject to the Clean Water 

Act therefore regulatory permits are required from: 

 The US Army Corps of Engineers 

 State of Idaho 

Give the prescience of the federally listed Bull Trout in the Salmon River watershed, it is likely 

that consultation will be required with the US Fish and Wildlife Service and the National Marine 

Fisheries Service.  There may be other regulatory permits required that will come to light during 

the permitting phase.  It is reasonable to allow for 18-24 months for the regulatory permitting 

process.  

 

Required Steps: 

 Final Design and Engineering 

 Hydraulic Modeling/Floodplain Analysis/Sediment Transport Analysis 

 Prepare and Submit Regulatory Permit Applications 

 Design Revisions (based on regulatory feedback/permitting requirements) 

 Construction Documents, Specifications, Quantities and Engineer's Estimate 

 Procurement 

 Construction Phase  
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Preliminary Cost Estimate 

 

 

Item 
Number

Description
Estimated 
Quantity

Unit
Unit 

Price
Item Total 

Price

1

Mobilization- Includes costs for traffic 
control, staging, etc.; no measurement for 
payment shall be made of any of the work, 
materials and equipment used for 

bili ti

1 L.S. $18,000 $18,000

2

Water Control- Diversion and Coffer Dams 
necessary to divert the flow of the Salmon 
River into the river right channel during 
construction.

L.S. L.S. $30,000 $30,000

3

Structure #1 - Drop Structure.  Includes rock 
acquisition, subgrade excavation, placement, 
backfill, pool excavation and local water 
control.  Boulders must be installed with flat 
side up and may be repositioned. 

400
cubic yards 

rock
$180 $72,000

4

Structure #1 - Drop Structure concrete grout. 
Includes subgrade preparation, pouring, 
finishing, and backfill. Includes cost of 
concrete. 

60
cubic yards 

concrete
$250 $15,000

5

Structure #2 -Includes rock acquisition, 
subgrade excavation, placement, backfill, 
pool excavation and local water control.  
Boulders must be installed with flat side up 
and may be repositioned. 

375
cubic yards 

rock
$180 $67,500

6

Structure #2 - Drop Structure concrete grout. 
Includes subgrade preparation, pouring, 
finishing, and backfill. Includes cost of 
concrete. 

55
cubic yards 

concrete
$250 $13,750

Salmon River Improvements - 
 Salmon, ID

Cost and Quantity Estimate

February 23, 2012
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7

Structure #3 -Includes rock acquisition, 
subgrade excavation, placement, backfill, 
pool excavation and water control.  Boulders 
must be installed with flat side up and may 
be repositioned. 

300
cubic yards 

rock
$180 $54,000

8

Structure #3 - Drop Structure concrete grout. 
Includes subgrade preparation, pouring, 
finishing, and backfill. Includes cost of 
concrete. 

45
cubic yards 

concrete
$250 $11,250

9

Grade Control Mattress- Place ungrouted, 
stone boulders in channel to control tail water 
elevation for Drop #3. Includes rock 
acquisition, hauling, and placement.   

200
cubic yards 
ungrouted 

rock
$120 $24,000

10
Random Boulders: Placement of 6' random 
boulders in channel.

30 each $400 $12,000

11
Miscellaneous Equipment Hours- (as 
approved by REP Representative) . 120 hours $200 $24,000

$341,500

12 Contingency $41,000

13 Final Design and modeling $41,000

14
Permitting-not including section 7 
consultation, additional studies requested by 
regulatory agencies 

$15,000

15 Construction Oversight $25,000

$463,500Estimated Total

Subtotal

12% of Subtotal

Estimated Total

Estimated Total

12% of Subtotal
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Conclusion 

Based on field work, research and REP's professional opinion the Salmon River in Salmon is an 

ideal venue for whitewater improvements.  Bathymetric surveying completed by REP and 

hydrologic analysis have shown that the Salmon River in Salmon has sufficient gradient and 

ample flow to support the proposed improvements.  The proposed improvements will create a 

regional attraction for whitewater paddlers while simultaneously enhancing the river corridor for 

local users.  Given its proximity to downtown Salmon the proposed improvements have the 

potential to create a powerful economic anchor for the local economy.  Island Park has existing 

public infrastructure including, trails, restrooms, parking, and recreational attractions that make 

the proposed improvements a desirable addition to the Park.  The proposed whitewater 

improvements can be designed and installed without having a negative impact on the local 

fishery or existing aquatic habitat values.  However, regulatory permitting will likely be time and 

resource intensive due to the presence of federally listed fish species.  

 

 

 

 

 

 

 

 

 

 

 

 

 


