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Project Background

Sed. Ponds
Elk Creek Dam

Stockpiles

Rogue River

• Elk Creek Dam located 
near Trail, OR –
approximately 30 miles 
north of Medford, OR

• Watershed area of 132 
square miles in steep, 
mountainous terrain



Project Background

• Tributary of the Rogue River and an 
important habitat area for Coho 
Salmon and winter/summer Steelhead 
stocks

• Secondary species of interest include 
Cutthroat trout, Lamprey, Suckers, 
Chinook Salmon, Western Pond 
Turtles



Designed Top of Dam

Project Background

• Constructed to one-third (83-ft) of total design height until 
construction halted in 1988

• Roller compacted concrete gravity dam with intake 
structure and outlet works complete



Intake Structure – Retain to 
Protect Government Interest

Notch Dam, Excavate 2,000-ft of Channel, 
Add Stream Gravels, and Replant Corridor

Fill Diversion Channel

Purpose – Phase I



Design Criteria – Phase I

• FPC must be fish passable from 5 – 5,000 cfs (2-year 
flow)

• Stream velocities in fish passage areas must be below 4 
fps and preferably less than 2 fps 



Design Criteria – Phase I, Fish Passage

• Continuous fish passage from 5 - 5,000 cfs must be 
maintained (fish cannot cross areas exceeding velocity 
criteria)
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Design Criteria – Phase I, Fish Passage

• Designed channel must be hydraulically stable up to 
11,000 cfs (10-year flow)



Unique Challenges - Phase I

• Design window of 2.5 months for ALL elements

• Construction window of 3 months

• All stream gravels and materials required to be obtained 
on-site – uncertain quantities and characteristics

• FPC required to be fish passable immediately following 
construction

• Excavation up to 30-ft required to reach channel grade –
all vegetation throughout FPC required to be replaced
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Unique Challenges - Phase I

• Wide variability in Elk Creek flows (average August flow = 
6.4 cfs; 1-year flow = 2,200 cfs)
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Design & Analysis – Phase I

• HEC-RAS model used to 
analyze FPC

• Iterative analysis to 
determine Manning’s n 
values necessary to 
achieve fish passable 
velocities
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Design & Analysis – Phase I

• Equation predicting Manning’s n based 
on hydraulic radius and D50 used to 
estimate D50 required for channel (could 
not count on vegetation due to 
requirements to be fish passable 
immediately following construction)
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Design & Analysis – Phase I

• Fish resting features modeled as 
channel obstructions

• Fish passable zones determined by 
analyzing channel velocities within a 
cross section



Construction – Phase I



Tributary B Study Area

Tributary C Study Area

Sediment Pond Study Area

Phase I Reach

Phase II



Retain and Protect Turtle Ponds

Off-Channel Sediment Ponds – Fish Stranding Issue

Purpose – Phase II

• Restore “Sediment Pond” areas upstream of FPC that 
pose fish stranding issue



Tributary B –

Undersized 

Culvert

Tributary C

Purpose – Phase II

• Improve off-channel habitat by 
replacing two culverts, increasing 
plantings, and providing improved 
tributary connections to Elk Creek



Design Criteria - Phase II

• Sediment Pond areas cannot strand fish

• Flow velocities in modified Sediment Pond area 
should be less than 3 fps

• Culvert velocities less than 3 fps up to 2-year flow

• Designed elements must be hydraulically stable 
up to 11,000 cfs (10-year flow)



Design Criteria - Phase II

• Turtle Pond areas of Sediment Ponds not to 
be disturbed to maintain habitat



Unique Challenges - Phase II

• Hydraulic stability of Sediment Pond area 
challenging to analyze

• Roughness contributions largely due to woody 
elements rather than rock for Sediment Pond

• Steep tributary grades – difficult to design for fish 
passable velocities
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Unique Challenges - Phase II

• Must consider possibility of Sediment Pond area 
becoming main channel over time (historic alignment)
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Design & Analysis - Phase II

• HEC-RAS model used to analyze Sediment Pond area

• Berm separating Elk Creek main channel and 
Sediment Pond modeled as a lateral weir and 
optimized using HEC-RAS



Design & Analysis - Phase II

• Engineered Log jams designed with geotextile and rock 
for anchoring



Design & Analysis - Phase II

• “Vertical Root Wads” designed to simulate trees in 
Sediment Pond area.



Design & Analysis - Phase II

• Low flow meandering channel 
designed to reduce fish stranding 
and connect to downstream end 
of Elk Creek main channel



Construction - Phase II



Construction - Phase II



Sediment Pond Area Elk Creek Main Channel (Facing Upstream)

Construction - Phase II



Project Results

• Coho Salmon observed above dam after Phase I 
construction

• Peak flow during spring 2009 runoff reached 2,200 cfs (1-
year) with channel remaining stable



Fines recruitment in Phase I 

reach after spring runoff

Project Results

• Small gravels and fines 
recruitment observed 
following 2009 runoff

• Monitoring Plan for 
Phase I and II being 
discussed with various 
agencies



Questions & Answers 


