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Morgan Creek Culvert Replacement on Brigs Ranch

DESIGN ALTERNATIVES, PLANS AND SPECIFICATIONS

Purpose and Scope 

The purpose and Scope of this report is to develop alternatives for a fish passage structure on Morgan
Creek near Canyonville Oregon.  The project site is on a ranch that is owned and operated by The Brigs 
Family.

 Develop Plans and Specifications for a replacement to an existing culvert crossing a farm road and 
Morgan Creek.
 Develop design noting alternatives reviewed in the selection of the preferred alternative.
 Document the design process.
 Prepare documents for review and approval by Partnership for the Umpqua Rivers Site Location

Site Location

Purpose of Proposed work. 

This project is on the upstream culvert as described below at M. P. 0.70 of Morgan Creek.
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Location Maps:  

The topographic map below was used to define the drainage areas flowing to the project.  Additional maps 
are included in Appendix A to this report. 

Existing Culvert

Photos of the existing culvert are included in appendix A to this report. The existing culvert is a 6’ diameter 
pipe in poor condition.  It is a barrier for multiple reasons the most obvious is the perched outlet which 
prevents fish movement upstream of the site
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Hydrology

When designing for stream simulation we initially estimate the size of the structure to meet or exceed the 
Q100 or Q50 flows. Secondly, we evaluate the crossing for fish passage and /or stream simulation.  A 
stream simulation criterion will often result in structures which are larger then the minimum size required 
for peak flow events. 

Several Prediction methods were used for estimating the peak flows. The results are summarized below. 
Support data is included in appendix B to this report. 

1. The drainage area is 1830 acres

2. The peak flows (Q100) and methods are summarized below:

a. USGS method per ODOT  Drainage handbook - 650 cfs                  

b. WRRI method developed by Doctor Campbell from OSU- 525 cfs 

c. Peak Flow Map -Oregon Dept of Forestry- adjusted to Q100= 405  cfs                                   

d. Comparison with local gauging stations  

i. West Fork Cow Creek near  Glendale: 589 cfs 

ii. Dear Creek Near Roseburg: 490 cfs

iii. Olalla Creek near 10 mile: 745  cfs

Summary of Flow Calculations

Use a Q100 design flow of 600 cfs to 650 cfs

Field Review 

1. Site survey of site and stream was made.  Data was used to develop a detailed topographic map. 
2. The Bank full widths of existing stream were measured: The average bank full width was between 

10 ft to 12 feet.   
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Design Criterion

1. Provide fish passage using stream simulation design procedures. 

2. Designs should allow for affects of future stream improvements.  

3. Culvert must be sized for a minimum flow of the 100 storm event without road overtopping.  
If a bridge alternative was proposed, a 3’ minimum freeboard depth is desired.

4. Design Embedment Rock and Riprap  for stream simulation  

a. In stream simulations designs, the objective is to create a condition at the crossing 
that is similar to that of the stream channel in comparable reaches of the stream.  The 
channel is embedded with rock to collect substrate or constructed such that the 
crossing will naturally collect substrate without mechanical embedment.  Embedment 
will normally begin with placing riprap in the channel to prevent down cutting of the 
channel and undermining of the structure’ footings.  The riprap is than covered with 
river gravels.  The size of the foundation embedment will depend on variables such 
as depth of flow, velocity of flow, and the specific gravity of the rock. 

b. Shadow rocks are installed to create mini pools in the structure.  Shadow rocks are 
larger stones that extend above the embedded rock channel.

c. The minimum width of the embedded channel for incised streams in Western Oregon 
is the bank full width of the stream as measured in a similar reach of the same stream. 

d. The embedded channel will ideally mimic the existing stream.  Slope channel to 
center to form a thalway similar to the existing stream.  

e. Bridge structures and other bottom structures use embedment and rock control 
structures to prevent scour damage to the footings and progressive down-cutting of 
the stream.  The embedded rock is sized for scouring forces during peak events.  The 
sides and bottom of the channel are armored. 

Trial Stream Grade: 

A topographic map of the site was constructed.  A profile was created of the channel. Two 
control structures are proposed to prevent upstream and down stream erosion

Road Closure:

A bypass road is not required during the installation of the new structure.  The farm road will require 
approximately 5 days of closure during construction.  Cattle are able to walk around the site.
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Alternatives Considered

Criterion

1.  Use an open bottom structure for fish passage.

2.   Select a structure that has a minimum width of 12 feet (bank-full) and can pass a Q100 year event 
without overtopping the road.

3.  Use precast components to avoid a long road closure.

Two alternatives are proposed for the existing crossing the first alternative was a three sided box with 
an embedded foundation. The second was an open bottom arch. Both structures rely on embedded 
rock to protect the foundations and establish a new channel through the reach.  Structure sizes were 
developed using a USFS program called FishXing.

4. The property owners were very specific in that they did not want a bridge crossing.  Their cattle 
move along the roadway. They felt a bridge would disturb their migration. 

Evaluation of alternatives

The open bottom arch alternative and three sided bridge had similar flow characteristics at peak flows. 

The cost to purchase and install was deemed lower for the open bottom arch. A crane is needed for the
three sided bridge structure.

The times to construct are similar for both alternatives.   Footings for the open bottom arch are precast. 

The preferred alternative is the Open Bottom Arch

An open bottom arch design was selected. A rating table is shown below for a 16’ x 7’ x 53’ long open
bottom arch.   Footings can be precast for this span. 
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Appendix A:  Maps, Photos, and Memos

Memos and Letters
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Figure1.  Morgan Creek Culvert Outlet 
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Figure 2.  Morgan Creek Culvert Middle Section  
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Appendix B- Hydrology
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Appendix C - Design Documentation

C-1 Sizing of Structure for Peak Flow Events

A   USFS program Fish Xing was used to size the structure and determine the flow conditions for 
various flows.  See rating table and documentation in this section.
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C-2 Sizing of Foundation Riprap to Resist Erosion

The stream and channel are embedded with riprap and seal with stream gravels. The purpose of the 
rock is to create a roughed channel for fish passage and to prevent the abutment from scour.

Using the flow data from section D-1 for a peak flow of 650 cfs we obtained the velocity and depth of 
flow for the design flow.  

The Rock size to prevent scour should be between a Class 5 and Class 6 Riprap.



MORGAN CREEK FISH PASSAGE PROJECT APPENDIX 

PAGE 12

Appendix D – Preliminary Plans and Specifications
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Appendix E:  Estimated Quantities and Costs


