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ABSTRACT
This is project completion report that covers activities under the Pacific Salmon
Commission Southern Fund contract No. SF-2006-H-9, Mahogany Creek Culvert
Replacement Project. This project replaced a total migration barrier culvert with a
structure that allows passage for all life history stages of all aquatic species. An openbottom arch culvert was used in the replacement, while trying to simulate natural channel
conditions. This project re-opened 3.5 miles of habitat upstream of the structure.
INTRODUCTION
The culvert, located on Mahogany Creek, which is located within the Imnaha Subbasin
(See Figures 1 & 2), was a total migration barrier to adult and juvenile anadromous
salmonids. This culvert is located approximately 150 feet from the mainstem of the
Imnaha River. The old culvert blocked at least 3.5 miles of steelhead spawning and
rearing habitat and up to 3.5 miles of Chinook and, potentially, Bull Trout rearing habitat.
The culvert that was replaced was a 6 feet, circular structure, with an outlet drop of
approximately 2 feet. This was approximately half of the actual bankfull stream width. In
addition, fill was eroding at the ends of the culvert causing sediment to wash into the
stream. The inadequate width and relatively steep culvert gradient was exacerbated
during the extreme flood event that occurred in January, 1997. This situation resulted
from down cutting that occurred at the outlet of the structure during that high flow event.
One of the major issues that had been repeatedly discussed was the “flashy” nature of this
particular stream. The one hundred year flow calculations that the Wallowa Mountains
Zone Hydrologist (Dana Orrick, Forest Service, Unpublished Data, November 17, 2004)
calculated for this stream was 174 cfs. With a 20% allowance of error, the 100 flow
would be 209 cfs. This would indicate that a culvert width of 12 feet, with a rise of 5
feet, would be adequate for this site with one foot of freeboard (Brett Moore, Anderson,
Perry and Assoc, Pers. Comm., 2005). However, this width would not fully allow for
natural channel simulation. This fact coupled with the nature of the system led to the
decision to pursue replacing the old structure with a fifteen feet wide by fifty feet long
open-bottom arch culvert. In addition, the length of the new structure will accommodate
a road width of twenty feet, which is required in order for Wallowa County to assume the
maintenance of this road. The county currently has a signed agreement in place to
assume maintenance responsibilities of this road at such a time that the road meets county
road specifications (a twenty foot wide road surface width).
For several years, numerous agencies, other than the Nez Perce Tribe, have had the desire
to replace this known fish passage barrier (Ken Bronec, Forest Service, Pers. Comm.,
2004; Brad Smith, ODFW, Pers. Comm., 2005; Gretchen Sausen, USFWS, Pers. Comm.
2005). Furthermore, it has been stated that this culvert is the highest priority culvert
replacement in Wallowa County (Ken Bronec, Forest Service, Pers. Comm., 2005). The
intent of this project was to replace one culvert currently acting as a fish migration barrier
with a structure that allows up- and down-stream passage to all aquatic species. The
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culvert was replaced with an Open-bottom arch culvert of sufficient capacity to handle a
100-year flood event, installed to simulate natural channel conditions.
In part because of the desire to replace this structure, there were numerous participants
that were involved with this project throughout its development. The amount of
coordination involved with the completion of this project was enormous. Some of the
partners that provided valued input into the formulation of this project included the
following: the Wallowa County Natural Resource Advisory Committee; Coby Menton
(Grande Ronde Model Watershed Program); Anderson, Perry and Associates; the Oregon
Department of Fish and Wildlife; the Wallowa County Road Department; the Wallowa
County Weed Board; and many, many personnel from the Forest Service. Some of the
Forest Service personnel that were instrumental in project development and
implementation include Randy Nielson (Supervisor’s Office Engineer), Dana Orrick
(North Zone Hydrologist), Ken Bronec and Alan Miller (North Zone Fisheries
Biologists), Mike McNamara (Forest Hydrologist), and Kim Johansen (Engineer).
Randy Nielson, Dana Orrick, Kim Johansen, Alan Miller and Rick Christian were
responsible for most of the project implementation. Randy and Rick were ultimately
responsible for writing, letting and administering the contract to perform the work. This
included on-site project oversight and inspection almost every day that the contractor was
doing the work. The contractor (Cherokee General Corporation) was responsible for all
of the phases of project implementation, as specified in the contract.
This project had four separate funding sources. The Grande Ronde Model Watershed
Program, the Oregon Watershed Enhancement Board, the Pacific Coastal Salmon
Recovery Fund (PCSRF) and the Pacific Salmon Commission- Southern Fund were the
primary funding partners on this project. The PCSRF supplied funding to obtain the
designs that were included with the grant applications to the other funding sources. This
was done using a separate contract to Anderson, Perry and Associates. The itemized
budget, including the amount of each partner’s contributions, is contained in Appendices
A & B.
The main objectives of this project were:
• Allow passage to all aquatic species ;
• Increase habitat complexity in this area by re-opening more complex habitat areas;
• Increase access to refugia areas during high and low flow events;
• Decrease erosion from the road; and,
• Provide educational opportunities to local high school students.
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Figure 1. Project Vicinity Map.
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Figure 2. Topographic map showing the project location.
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METHODS
Prior to removal of the existing culvert, there will be a bypass road created to
accommodate high clearance vehicles and a fish salvage operation will be conducted.
This was deemed necessary because the construction period (during the state instream
work window) occurs during the fire season is this area. Further, the road is one of
only two routes out of the area for the people that live down the Imnaha River from
the confluence of Mahogany Creek. The fish salvage portion of the project will be
coordinated with the Oregon Department of Fish and Wildlife, NOAA Fisheries, the
US Fish and Wildlife Service and Forest Service personnel.
The specific tasks that will be necessary to complete for this project are outlined
below. As previously stated, this circular culvert will be replaced with an openbottom arch structure that simulates natural channel conditions. The new structure
was designed to handle a 100-year flood event, with additional width to allow for a
semblance of a floodplain within the culvert. There will be two step pools created
within the length of the newly installed culvert to match the sequence found within
the adjacent stream channel (see Longitudinal Survey, attached). These step pool
structures will be across the bankfull width, but approximately 5 feet long
longitudinally. This lengthening of the steps will allow for passage of all aquatic
species by providing interstitial resting spaces between the substrate.
Additionally, the channel will be totally excavated down to a level 0.5 feet below the
bottom of the concrete footings. This excavation will allow for the placement of the
large rock (2-3 feet in diameter) to prevent scour. These large boulders will be line
the channel and be strategically placed along the edge of the footings (footer rocks).
Natural channel simulation material will be placed around the large boulders, washed
and compacted into place. This material will fill in an area to the top of the footings.
At that time, the 2 foot rock will be placed on top of the footer rocks and overlap the
footings. This will provide additional scour protection. Additionally, the steps will
be finished at this point by placing the 2 foot diameter rocks in the appropriate
positions. The critical component of placing the rocks for the steps will be to insure
that they are not in a perfect line perpendicular to the flow. Placing these rocks and
adding rocks of varying sizes to these structures will ensure passage for all organisms.
After the culvert is bolted into place, some of the 2 foot boulders will have to be
moved manually to a position against the inside walls of the culvert. When all of the
large boulders are in place, an additional and final layer of natural channel simulation
rock will be placed over all of the boulders, including the steps. At this time, the
natural channel simulation material will have to be moved by hand onto the newly
created banks within the culvert. The intent is to create a channel with banks that
simulates the natural channel of this stream. This layer will also need to be washed
and compacted into place to insure a good seal on the stream bed. The goal of
placing this natural channel material on the banks and against the inside wall of the
culvert is to match the natural channel’s cross sectional profile and create a bankfull
floodplain within the structure.
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After construction is completed, volunteers that are already committed to the project
will help reclaim the construction site. Some of these volunteers will also be utilized
as part of the monitoring effort.
Specific Actions
Task 1: Obtain Permits- USDA-Forest Service will obtain all permits prior to
implementation;
Task 2: Prepare and let contract- USDA-Forest Service will be responsible for
this, prior to implementation;
Task 3: Install Temporary Vehicle Bypass- this will be done via a contract and
will occur from 15 July to 15 August, 2006;
Task 4: Coordinate a fish salvage operation prior to dewatering the stream;
Task 5: Remove and Replace culvert- this will be done via a contract and will
occur from 15 July to 15 August, 2006;
Task 6: Re-establish Vegetation/Site Reclamation- 0.5 acres will need to be
reclaimed, using approximately 100 plants and 7 pounds of native grass
seed;
Task 7: Monitor effectiveness and noxious weeds- data will be collected for
project effectiveness and invasive species one time per year for 3 years.
The monitoring elements are outlined in more detail in the Monitoring
Plan (attachment).
Task 8: Immediately following the completion of the project, a Completion
Report will be written and submitted.
RESULTS
Tasks 1-5 are complete at this time. The “As Built” survey was completed on this project
on August 30, 2006, to begin the effectiveness monitoring portion of the project. The
original longitudinal profile is shown in Figure 2, below, while the results of the “As
Built” survey are shown in Figure 3. The newly installed culvert is depicted by the
rectangle in this figure. The results of the Wolman Pebble Counts are also displayed in
Figures 4-5 below. The timeline shown in Figure 6, below, outlines the major activities
of this project. The items shown in blue have already occurred, while the items in green
are pending as of the date of this report. Once the contractor was able to start the project,
it went very smoothly and ahead of schedule.
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Figure 3. Original longitudinal profile for Mahogany Creek.
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Figure 4. As Built longitudinal survey results from Mahogany Creek.
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Figure 5. Pebble Count data collected prior to construction.
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Figure 6. Pebble count data collected inside the newly installed culvert.
Mahogany Creek Pebble Count
As Built Survey
30 August, 2006
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The USDA- Forest Service obtained the necessary permits from the US Army Corps of
Engineers and Oregon Division of State Lands. The contract was written and
administered by the Nez Perce Tribe in coordination with the Forest Service. The Nez
Perce Tribe and Forest Service shared the responsibility of quality assurance and control.
This was accomplished mainly through representatives from both agencies being on site
during almost every day of the entire construction phase of this project. In addition,
various measurements were taken throughout the project and any potential concerns were
addressed to the contractor at that time with immediate remediation.
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Figure 7. Project timeline for major activities.
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Specifically, the bypass road was created and removed, the fish salvage operation took
place on August 29, 2006, the stream was dewatered, the old culvert was removed, the
new channel was constructed and the new culvert was installed (see the serious of
photographs contained in Appendix B). The fish salvage operation was coordinated with
all of the agencies listed in the Methods section of this document. There were sixty-two
Onchorhynchus mykiss and twenty-four tailed frog tadpoles (Ascaphus truei) salvaged
from the construction area. Of those, two of the tailed frog tadpoles and two of the O.
mykiss were from above the old culvert. The rest were found downstream in an area
approximately 100 feet long.
The channel was dewatered using a pumping
system. There were two pumps on site. One
pump was used to send fresh water to the
undisturbed section of stream below the project
site, which is shown in the first photograph. This
was done to maintain enough flow in the stream
below the project work area to sustain the aquatic
life that was present in that section, which was not
electroshocked to remove these species. The
other
pump
was used to pump the sediment laden water
onto the forest floor, shown in the second
photograph to the right of this text. This
“dirty” water was allowed to filter through
the forest floor. Careful attention was
needed to insure that this water did not return
to the stream.

The channel was excavated to 0.5 feet below
the bottom of the footings. Then at least 0.5
feet of fine gravel was placed and compacted
as a surface for the culvert footings. This
was done to provide a solid foundation for
the culvert footings. The footings were then
carefully positioned on the compacted fine
gravel, which is shown in the photograph
here. After they were all in place, they were
re-aligned to ensure that the trough for the
culvert was in exactly the right position.
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Then, the large boulders were placed within the
channel and up to the inside edge of the
footings, as per the designs. This photograph
shows the latter part of this process.
The two step pools were created about 15 feet
upstream of the outlet and 18 feet downstream
of the inlet of the new pipe. The step shown in
this picture is the upstream grade control
feature. These steps were created in the
manner described in the Methods section above. This was done in two stages. The first
stage was to lay the footer rocks for each step, which was covered with the natural
channel simulation material. The second stage will be described in the following
paragraph. In addition, these steps were completely covered with natural channel
simulation materials.
Natural channel simulation material was then
placed around the large boulders, washed and
compacted into place, which is depicted in the
following two pictures. This material filled the
entire width between the culvert footings to a
level of the top of the footings. The washing and
compacting of this material was essential in
sealing the channel bottom.
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At that time, the 2 foot rock was placed on top of the
footer rocks and overlapped the footings. This provided
additional scour protection and created the stabilization of
the banks within the structure. This is shown in the
photograph on the right. Additionally, the steps were
finished at this point by placing the 2 foot diameter rocks
in the appropriate
positions, which is
shown in the picture
on the left. The
steps were
approximately 6
feet long along the
longitudinal stream
axis. The critical
component of placing the rocks for the steps was to insure that they are not in a perfect
line perpendicular to the flow, as well as maintaining the desired drop height at each step.
The top layer of natural channel simulation
material was then mounded up in the section of
stream between the culvert footings, which is
shown in the adjacent picture to the right. The
culvert was then bolted together and grouted in
place (see also photograph below and serious
of photographs contained in Appendix B). The
following day, the process of backfilling
against the outside of the culvert was started.
This was an iterative process of placing fill and
compacting the material into place to create the
new road over the structure. At the same time
this process was occurring, the mounded
natural channel simulation material was placed
against the inside wall of the culvert on either
side. This step was done by hand to create the
banks within the culvert and a bankfull
floodplain within the structure. This was the
phase of the project where the new stream
channel cross section took shape. This layer
was also washed and compacted into place to
insure a good seal of the stream bed.

At this time, the new channel was washed until the water was contained no more fine
sediment, shown in the photograph to the left. This picture shows the water right after
some of it was allowed to flow back into the newly created channel, and thus, it still
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contains a lot of fine sediment. After the water was
running clear through the newly constructed
channel, the bypass pumps were shut off
completely, allowing all of the water in the stream
to flow through the construction site. At this time,
the erosion control dam that was constructed
downstream of the work area was removed.

Immediately following the completion
of the construction of this project,
willow plantings that were salvaged
from on site were planted along the
newly constructed section of the
channel, which is shown in the picture
on the right. These are the only shrub
or tree plantings that will occur this
fall. The hydro-mulching and grass
seeding of all disturbed areas will occur
after October 15, 2006. These portions
are also the responsibility of the
contractor. A native grass seed mixture
that is suitable to this site will be
obtained from the Forest Service.
The project effectiveness monitoring was already started in the form of an “As Built”
survey. This survey consisted of taking a longitudinal profile, cross sections, Wolman
Pebble counts and numerous photographs. The survey was extended for almost 300 feet
through the construction site and including a significant portion of undisturbed stream
above and below the construction area. This will be used to monitor changes over time.
The intent is to capture at least one relatively major high flow event (at least a five year
event) within the monitoring period of this structure. This will ultimately yield the most
useful information about the stability of the structure over time.
One of the objectives of this project
was to couple this restoration effort
with an educational component.
This process has already begun. In
addition to involving local school
students with the site reclamation, a
college class from Whitman College
in Walla Walla, Washington toured
the site on August 30, 2006. This
class was part of the “Semester in
the West” environmental studies
course. More information regarding
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this semester-long course and including their visit of this project work site can be found
at www.semesterinthewest.org.
The following is a summary of the accomplishments of this project to date:
F Re-opened 3.5 miles of habitat;
F Reconstructed 114 feet of channel;
F Planted 75 willow cuttings; and,
F Site tour with 21 students from Whitman College.
Next spring, volunteers that are already committed to the project will help reclaim the
construction site by planting trees, shrubs and forbs. Some of these volunteers will also
be utilized as part of the monitoring effort into the future.
DISCUSSION
In general this project went very well, especially the actual construction work. This was
mostly due to having an extremely competent contracting project manager and gifted
equipment operators on site at all times. Simply by showing the contractor what the
desired outcome was by walking upstream of the project site, the idea was easily
conveyed. Additionally, the contracting project manager had some very helpful and
insightful suggestions throughout the project.
The benefits of completing this project have already been discussed and are fairly
obvious. Replacing this structure has created proper drainage during at least a one
hundred year flood event. The benefits of this project are re-opening of 3.5 miles of
critical habitat in the Imnaha sub-basin, as well as road stabilization. The removal of this
barrier resulted in increased access to more complex habitat types within the subbasin,
decreased sedimentation and increased refugia areas during seasonal periods of
unfavorable flow conditions (extreme high flows or warm mainstem Imnaha River
temperatures). An added benefit is the incorporation of the educational component via
utilizing local high school students, as much as possible.
One of the issues that need further clarification relates to the contracting aspect of this
project. The intent of this proposal from the beginning was to have the Forest Service
administer the contract. Due to the length of time that would have been required for the
Forest Service to perform the contract administration and the amount of time it took to
get final contracts in place from the funding sources, they were not able to accomplish
this task. It was therefore necessary for the Nez Perce Tribe to write, let and administer
the contract. This was done in cooperation with the Forest Service and to their
specifications. We were able to get the contract written, let and have a contractor
selected within a two week period. Of course, the selection of the contractor was done
jointly with the Forest Service, as well.
The fish salvage operation went very smoothly. However, two O. mykiss and two A.
truei were found upstream of the old structure. The tailed frog tadpoles can fairly easily
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be explained as being upstream, as the adult tailed frogs are able to migrate over land. It
can also be reasoned that the O. mykiss that were found upstream of the barrier were
perhaps resident trout. As previously stated, this culvert has not always been a barrier.
The problem was greatly exacerbated by the flood that occurred in January of 1997. So,
it is reasonable to assume that there was a population of resident trout that were upstream
of this structure. The replacement of this barrier will allow for migratory species to recolonize this stream.
When the stream was dewatered, there were also some minor difficulties encountered. It
became apparent that when using a pumping system, like that employed here, it is
essential to establish the clean water bypass around the construction site prior to
dewatering the work area. Unless the entire stream to the confluence is de-fished, the
contractor has to maintain flows in the downstream stream reaches. As part of this
project, a sump hole was excavated to capture the water and begin pumping prior to
establishing this clean water bypass. This situation was rectified quickly, but did cause
some initial concern.
The two grade control structures that
were constructed within the new pipe
also require some additional discussion.
They were installed at different lengths
along the longitudinal profile of the
culvert to more closely approximate
natural conditions and minimize an
“artificial” look. The contract
administrator desired to have them
installed at “about” this distance to
make the outcome a little more streamlike. It was also decided that these step
pools should contain rock of varying
sizes along their longitudinal axis with the main part of them being the larger boulders, as
per the designs. The actual step is depicted in the picture. In addition, this photo
contains a depiction of the cross sectional view of each step. The smaller grey rocks
shown in the diagram represent the natural channel simulation material that has been
mentioned numerous times previously. Over time, a portion of the step might be exposed
by scour; however, the addition of the natural channel simulation material will prevent all
of the steps from being exposed. Of course, there were also many fines contained within
this material that are not shown in this diagram.
The importance of layering, washing and compacting the stream simulation material can
not be over stated. This iterative process of placing a layer of this material and making
sure that it was saturated and compacted was essential in insuring that the water
ultimately was on the surface, rather than sub-surface. This material was sealed in placed
very meticulously and worked very well. By starting the watering and compacting at the
downstream end of the new channel, the water was forced to the surface as the process
proceeded upstream. This was due in part to utilizing gravity to help bring the water to
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the surface. If this process would have been done working downstream, there was a
possibility that the water would have been forced down, rather than up to the surface.
In order to insure that this layer of natural channel material was compacted thoroughly
enough, it was decided to use less of the large boulders within the bed of the newly
constructed channel. This allowed natural channel material to penetrate the interstitial
spaces between the large boulders and created a better “seal”.
The results obtained from the pre-construction surveys that were conducted, help to
demonstrate the channel conditions prior to construction and outside of the influence of
the old culvert. When this is compared to the results obtained from the “As Built” survey
information contained in the results section of this document, one can begin to compare
the natural channel conditions to the conditions contained within the newly installed
culvert (Figures 2-5, Results Section above). It is important to bear in mind that the As
Built survey is an initial survey. After the end of the monitoring period, statistical
analysis will be performed on all of the data collected to compare channel conditions at
that time.
A cursory look at the longitudinal profiles obtained pre- and post-construction indicates
that the new channel construction matched the existing channel profile. This would
indicate that this aspect of the objective to simulate natural channel conditions was met.
One of the seeming differences between the two pebble counts is that it appears as though
the substrate particle size located within the new structure contains less of the larger
material than that located in the undisturbed stream. It is expected that with higher flow
events, some of the fine sediment that is now located within the culvert will be
redistributed downstream. There is an ample larger substrate gradation located within the
natural channel simulation material that was used within the new structure. This aspect
was discussed with the contractor multiple times with site visits to appropriate rock
sources. In addition, this component was monitored during the inspection phase of
contract implementation. Some of this will be exposed during the next spring high water
event. As previously mentioned, this will be closely monitored over time to insure that
the particle size inside the culvert does simulate the channel particle size outside the
culvert.
The planting and the monitoring will be an on-going effort for some time to come. The
planting will be complete by next spring, when weather conditions permit. The
monitoring will occur over a period of time, as previously discussed. The rationale for
monitoring over this time frame will be to capture a higher flow event. This will require
monitoring about three times over the next five years. The monitoring schedule will
include the measurements that were collected this year, as part of the “As Built” protocol.
Additional measurements will be taken next year at about the same time of year as was
conducted immediately post-construction. This will be repeated two more times in the
following four years. This will allow for a comparison of condition pre-construction to
conditions for a long enough period of time that the structure will presumably be stable.
In addition, monitoring of plant survival will occur over the same time period. This will
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be accomplished by counting all living shrub/tree species that are planted. Monitoring
for the presence of noxious weeds will also occur during this time period.
In order to more clearly identify the permanent photographic point locations associated
with this on-going monitoring effort, the figure included below shows the location of
these points that are part of the implementation and effectiveness monitoring plan for this
project. These locations correspond to four of the five control points associated with the
surveys that were conducted prior to implementation. In addition to the photographic
points shown in the following figure, additional photographs were taken and will
continue to be taken at the inlet and outlet of the culvert.
Figure 8. Topographic map showing the photo points that are incorporated into the
project's monitoring plan.

Photo Point 1

Photo Point 2

Photo Point 4
Photo Point 3

As previously stated, the planting and monitoring components will incorporate an
educational component utilizing high school students whenever possible. For the sake of
consistency, the monitoring will be conducted by the same personnel every year.
However, high school students will be involved with this as purely a learning experience
for them. Other information will be collected solely by students. This information will
include things like survival rates of planted materials.
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CONCLUSION / RECOMMENDATIONS
In conclusion, this project went very well after construction actually started. There were
some obstacles that were overcome along the way. However, the contractor did an
incredible job getting the work done within a very short time frame. This project was
also a very positive first step in developing a restoration partnership between the Nez
Perce Tribe Watershed Division and the USDA- Forest Service. This was the very first
actual restoration project that these two entities have completed together in Wallowa
County. Thus, not only was the project a huge success in terms of restoration of habitat,
but also in terms of building a strong working relationship that will last for years into the
future. The Mahogany Culvert Replacement Project was the naissance project for many
watershed restoration activities that will occur as a direct result of the partnership that has
been developed.
The recommendations have already been previously discussed. One additional
recommendation is to carefully select the contractor that will be performing the work.
This could save the entire project in the long run. Another recommendation is to pay
particular attention to the dewatering plan, as previously discussed at length. A final
recommendation is to spend whatever time is necessary to do sufficient coordination on
the project up front. This was done as part of this project and resulted in a better end
product.
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Appendix A. Financial statement of expenditures.

Project Budget Form
Name of Project:

Mahogany Creek Culvert Replacement Project

ELIGIBLE
COSTS

BUDGET

OTHER

CONTRIBUTION

FUNDING

FUNDING

In-Kind
& Cash

PSC Amount

Labour
Wages & Salaries

Position
Forest Service
Planning &
Coordination
Contract
Preparation &
Administration
Initial Site
Survey

# of work
days

# of crew

hrs per day

rate per hour

Total
(PSC + Inkind +
cash)

3

10

10

$22.40

$6,720

$6,720

2

3

10

$23.10

$1,386

$1,386

2

1.4

10

$30.08

$842

$842

NEPA/ESA
Consultation
Forest Service
Fisheries
Biologist

4

5

10

$23.10

$4,620

$4,620

1

5

10

$23.10

$1,155

$1,155

Forest Service
Hydrologist

1

5

10

$23.10

$1,155

$1,155

1

18

10

$19.54

$3,517

$3,517

1

18

10

$10.54

$1,897

$1,897

Biologist II,
Project Leader
Fisheries
Technician I

21

$7,724
Person Days (# of crew x work
days)

981

sub total

$21,293

$21,293

-

sub total

$7,452

$7,452

-

$6,000

Labour - Employer Costs ( percent of wages subtotal amount )
rate

35.00%
# of work

Subcontractors &
Consultants

# of crew

rate per

days

Anderson, Perry &
Assoc Engineering

hrs per day

hour

1

10

10

$60

$6,000

Construction Company

TBD

45

10

$139

$62,600

Insurance if applicable

rate

0%
sub total

$68,600

$6,000

15.15

$4,545

$4,545

sub total

$4,545

$4,545

Total Labour
Costs

$101,890

$39,290

$455

$455

$1,500

$1,500

1

$62,600

$62,600

# of work

Volunteer Labour

# of crew

days

hrs per day

Skilled
Un-skilled
Insurance if applicable

10

3

rate

0%

Site / Project
Costs

Detail (use additional page for details if needed )

Travel (do not include to
& from work)

67 miles to project site, 1 mo total vehicle needs

Small Tools &
Equipment

Survey equipment (level, tripod, GPS, camera, etc)

22

10

$62,600

Site Supplies &
2
Materials

See itemized spreadsheet attached

Equipment Rental

NA

$15,250

$8,650

$300

$300

Work & Safety Gear

Field vests, waders, first aid kits, etc for 2 people

Repairs & Maintenace

NA

Permits

Division of State Lands (50 HRS @ $33/HR Sal & Fringe)

$1,650

$1,650

Technical Monitoring

2 person crew (see full proposal for schedule)

$6,480

$6,480

Other site costs

NA
$25,635

$19,035

Total Site /
Project Costs

ELIGIBLE COSTS

BUDGET

Total
(PSC + Inkind +
cash)

Training (e.g Swiftwater, bear aware, electrofishing, etc).
Name of course

# of crew

$6,600

$6,600

OTHER

CONTRIBUTION

FUNDING

FUNDING

In-Kind
& Cash

PSC Amount

# of days

NA

Total Training
Costs

-

-

-

Overhead / Indirect Costs (not to exceed 20% of PSC Amount)
Office space; including
utilities, etc.

Rent, heat, utilities for 1 month

$248

$248

$20

$20

$107

$107

Insurance
Office supplies

General Office Supplies for 1 month

Telephone & long
Distance

Telephone and long distance for 1 month

Photocopies & printing

Photocopies for 1 month

Other overhead costs

NPT Indirect Rate (29.64%)

23

$20

$20

$886

$886

Forest Service Indirect Rate (17%)

Capital Costs /
Assets

$336

$336

Total Overhead
Costs

$1,617

$1,617

$0

Total Capital
Costs

$0

$0

$0

Project Total
Costs

$129,142

$59,942

$69,200

Detail (use additional page for details if needed )

Assets are things of value that have an initial cost of $250 CAN or more and which can be readily misappropriated for
personal use or gain or which are not, or will not be, fully consumed during the term of the project.
NA

Budget Summary
(PSC + in-kind + cash)

Total Labour Costs
Total Site / Project Costs
Total Training Costs
Total Overhead Costs
Total Capital Costs

101,890
25,635
1,617
Project
Total

1

129,142

The following additional information provides further itemization of the contracted services.
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Unit Number

Unit

In-Kind Match*

(i.e. hours, feet)
Cost
CONTRACTED SERVICES (Non-employee costs for labor for culvert removal and installation)
Install & Remove
1 Vehicle Bypass
$10,000
Bypass
Remove & Replace
Culvert
Dewatering Stream

Cash Match

Southern
Fund

Funds

Total
Costs

$10,000

$10,000

1 Culvert Installation

$47,600

$47,600

$47,600

Dewatered Stream

$5,000

$5,000

$5,000

$62,600

$62,600

Subtotal
2

The following table further clarifies the site supplies and materials budget item.

SUPPLIES/MATERIALS
Open Bottom
1 arch Pipe
Culvert1
Concrete Footings3
2 footings

$4,792

$4,792

$4,792

Rock (3 ft Minus)

20 CY

$50/CY

$1,000

$1,000

Gravel

100 CY

$7.50/CY

$750

$750

100 CY

$0.50/CY

$50

$50

$8,508

$8,508

$8,508

Fill Material
Salix/POPTR/Alnus
plantings
Subtotal

100 Plants

$1.50/Plant

$150
$150

3

The concrete footing cost calculations are shown below.

Item

$150

Description and Cost Estimates

Concrete Footings Footing dimensions= 3ft wide x 1.5ft deep x 35ft L
2 footings per culvert installation

25

$8,508

$6,592

$15,250

1.5ft D x 3ft W x 35ft L
x 2 footings =

Total=
Given:
Quote of $325/cubic yard obtained from
Contech Construction Products
Total =

Total =

$5056 + $1000 Assemble Costs =

26

12

315
yds

Cubic feet

3

$4,792

Appendix B. Funding partner contributions to this project.
Mahogany Culvert Replacement Project Budget
Description
Funding Source
OWEB

GRMWP

Forest
Service

Contracted Services
Non-Contracted
Services
Planning &
Coordination
Contract Preparation
Permit Applications
Site Survey
NEPA compliance
documentation

$33,683

$35,956

$0

Re-establish
vegetation/Site
Reclamation
Monitoring &
Maintenance
Subtotal
Direct Project Total
Administration
Indirect Costs
Project Total

$1,410

Percent of total budget

PSCSouthern PCSRF
Fund
$55,361

$6,000

Nez
Perce
Tribe

Total

$0

$131,000

$4,800

$4,800

$2,000
$1,500

$2,000
$1,500
$1,000
$5,000

$1,000
$5,000
$1,150

$1,000

$3,560

$2,160

$2,160

$2,160

$3,570

$2,160

$16,610

$0

$0

$2,000

$24,340

$37,253

$38,116

$16,610

$55,361

$6,000

$2,000

$155,340

$2,361

$2,080

$2,361

$8,253

$700

$354

$700

$2,184

$39,135

$41,176

$19,044

$55,361

$9,061

$2,000

$165,777

24%

25%

11%

33%

5%

1%

100%

$1,451
$430

$6,480
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Appendix C. Project Overview photograph series.
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ABSTRACT
This annual monitoring report covers activities under the Grande Ronde Model
Watershed/Bonneville Power Administration contract No. 27255, entitled Mahogany
Creek Culvert Replacement Project. Prior to the completion of this project, the
Mahogany culvert was undersized, had an outlet drop of two feet and was considered a
barrier to all life history stages of all aquatic species. The primary project objective was
to replace the culvert with a 15 feet wide open-bottom arch that allows passage of all life
stages of all aquatic species. The stream channel was reconstructed through the newly
installed culvert utilizing stream simulation techniques. This project re-opened 3.5 miles
of spawning and rearing habitat for Snake River steelhead, and rearing habitat for
Chinook and bull trout, upstream of the structure. This project continues to meet project
objectives one year post-implementation.
INTRODUCTION
The Mahogany Creek Culvert Replacement project area is located within the Imnaha
Subbasin only 150 feet from the Imnaha River. This culvert was a known fish passage
barrier and at the time was the highest priority culvert for the Forest Service to replace
(Ken Bronec, Forest Service, Pers. Comm., 2005). Its replacement was supported by the
Nez Perce Tribe as well as several other agencies (Brad Smith, ODFW, Pers. Comm.,
2005; Gretchen Sausen, USFWS, Pers. Comm. 2005).
The bankfull width of Mahogany Creek is 10.5 feet. The old culvert was only 6 feet in
diameter and had a 2-foot perch at the outlet which resulted in a total migration barrier to
adult and juvenile anadromous salmonids. This culvert blocked at least 3.5 miles of
spawning and rearing habitat for threatened steelhead and up to 3.5 miles of rearing
habitat for threatened Chinook and, potentially, bull trout. Road fill was also eroding
above both ends of the old culvert causing sediment to wash into the stream.
The Mahogany Creek Culvert Replacement Project replaced the undersized, perched
culvert with a 15’ wide x 7’9” high x 50’ long open-bottom arch that has sufficient
capacity to handle a 100-year flood event, and long enough to reduce roadfill erosion. It
was installed using stream simulation techniques.
Two kinds of monitoring were used for this project: implementation monitoring (“Did the
project get implemented?”) and effectiveness monitoring (“Is the project effective over
time?”). Effectiveness monitoring will require several years to complete, but
implementation monitoring in 2006 determined that the Mahogany Creek Culvert
Replacement Project accomplished all of the stated project objectives:
•
•
•
•
•

Allowed passage to all aquatic species
Increased habitat complexity in this area by re-opening more complex habitat areas
Increased access to refugia areas during high and low flow events
Decreased erosion from the road
Provided educational opportunities to local students through a tour conducted with
students from Whitman College.
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ASSESSMENT
Effectiveness monitoring during the 2007 field season determined that the project
objectives stated in the Introduction continue to be met. One issue did arise during
monitoring efforts that is worth investigating for future projects. The hydro-mulch
applied in the fall of 2006 was very effective and the native grass seed germinated
successfully. Much of the grass, however, did not survive throughout the summer
season. This was likely due to the persistent presence of cattle on site in the spring of
2007, which removed much of the native grass and allowed for the germination and
growth of undesirable species. These species were treated in 2007 and will continue to
be treated indefinitely. In the meantime, the project area will be re-seeded with native
grass seed in the spring of 2008.
Surveys utilized for effectiveness monitoring results were cross-sectional surveys,
longitudinal surveys, Wolman pebble counts, vegetation survival rate surveys and
permanent photo-points. Most of these surveys were conducted prior to construction,
immediately following construction and one year post-construction. The longitudinal
profile survey was 290 feet long and included the construction area as well as extended
portions of undisturbed stream above and below the construction area. Surveys will be
repeated 3 and 5 years post-implementation with the hope of capturing at least one high
flow event within that monitoring period. If a high flow event occurs, surveys will reveal
useful information about the stability of the structure at those flows.
The pre-implementation longitudinal profile is shown in Figure 1 (below), while the
longitudinal profiles conducted post-construction are shown in Figure 2. The profile
immediately following construction is drawn in pink, while the same survey conducted
one year later is shown in dark blue. The newly installed open-bottom arch is depicted
by the cylinder. It is important to note that the lengths depicted in Figure 2 are unique for
each year. It is impossible to lay the cloth measuring tape in exactly the same location
from year to year. There are points along the longitudinal profile that are exactly the
same each year. For example, the starting point, cross-sections, culvert inlet and outlet
are physically in the exact same location each year, as they are monumented on the
ground. Figure 2 clearly shows the location of XS2 to be very close to the same
elevation. Therefore, even though it appears there is approximately one foot elevation
difference between 2006 and 2007, the actual difference is about five inches. It is
expected that this will become less of a factor with increased years of monitoring data.
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Figure 1. Pre-implementation longitudinal profile for Mahogany Creek (2004).
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Figure 2. Post-implementation longitudinal profiles for Mahogany Creek (2006 and 2007).
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Figures 3 and 4 display the results of cross-sectional surveys taken immediately after
construction (2006) and again one year after implementation (2007). A cross-sectional
survey was not conducted prior to implementation. The location along the longitudinal
profile for these two cross sections is depicted in Figure 2 above as “XS1” and “XS2”.
Cross-section 1 is located upstream of the project area and was undisturbed during
culvert installation. Cross-section 2 is located within the project area, near the culvert
inlet.

Cross-Section 1 2006 - 2007

Elevation (ft)

102.00

101.00
100.00

99.00
98.00
0.00
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2006
2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

Station (ft)

Figure 3. XS1 elevations in 2006 and 2007.

Cross-Section 2 2006-2007

Elevation (ft)

93.00

92.00

91.00

90.00

89.00
0.00

2007
2.00

4.00

6.00

8.00

10.00

Station (ft)

Figure 4. XS2 elevations in 2006 and 2007.
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The results of the Wolman pebble counts are displayed in Figures 5 and 6. Pebble counts
were conducted at each cross section. Figure 5 represents a comparison of the particle
sizes at XS1 for pre-, post- and one year post-implementation. Figure 6 represents a
comparison of particle sizes for post- and one year post-implementation for XS2. A
Woman pebble count was not measured for XS2 in 2004. These figures allow for a
comparison of the substrate particle sizes across time both inside and outside the
construction zone. The hypothesis is that there will not be a biologically significant1
difference in particle size distribution at each cross-section at the end of the monitoring
period.
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Figure 5. XS1 Wolman pebble count results in 2004, 2006 and 2007.
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Figure 6. XS2 Wolman pebble count results in 2006 and 2007.
1

Statistical significance typically refers to a predetermined alpha level of 0.05. However, biological
significance in this instance refers to enough of a change to be important biologically and to begin to
influence the behavior of aquatic organisms.
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Table 1 lists the non-willow plant species that were planted post-implementation. The
first five plants listed were caged with wire cages to protect them from ungulates (see
photographs in the Permanent Photographic Monitoring Points section of this
document). The letter code in Table 1 is the key to the plant species locations shown in
Figure 7.
Table 1. Letter code, common and scientific names of the hardwoods planted.
Letter Code Contained in
Figure 7
C
A
S
Service
R
RO
SB

Common Name

Scientific Name

Cottonwood
Thinleaf Alder
Syringa (Mock Orange)
Serviceberry
Redosier Dogwood
Woods Rose
Snowberry

Populus trichocarpa
Alnus incana
Philadelphus lewisii
Amelanchier alnifolia
Cornus sericea
Rosa woodsii
Symphoricarpos albus
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Figure 7 is a diagram depicting the planting locations for non-willow species utilized to
reclaim the site after construction. These species were planted in late October 2006 by
NPT staff. There are three control points depicted in blue font. These control points
correspond to the permanent photographic monitoring points discussed in the next
section.

CP2
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S
R

SB

R

Service

C
RO

C

R

SB
S

A

SB

SB

SB

C
RO R
Service
C
RO

CP3
RO
RO

RO

Service
SB
RO

SB

Road bed
SB

RO
RO

RO

A

S

C
A

SB

C
R

Service

R

SB
S

R

A

Service
R

C

C
S

C
A

R

Bankfull width
CP4

Stream Flow

Figure 7. Diagram depicting the planting locations, species and control points.
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Table 2 below shows the first year’s survival rates for Cottonwood, Thinleaf alder,
Syringa, Serviceberry and Dogwood planted in 2006. These species are depicted in red
font in Figure 7, above. Rose and snowberry survival rates were not determined as they
are common on site, will likely regenerate naturally within a relatively short time frame,
and are of a lesser importance for long term recovery of the site. Survival rates will be
monitored again for the 3-year and 5-year monitoring report.
Table 2. Hardwood survival rates after one season.
Species
Cottonwood
Thinleaf alder
Syringa
Serviceberry
Dogwood

Number Planted
October ‘06
10
5
5
5
10

Number Alive
(September ’07)
8
4
2
3
6

Survival Rate
(percent)
80
80
40
60
60

There were approximately 250 snowberry
berries collected and distributed on site in the
fall of 2006 in addition to the plantings. A
portion of these berries germinated and were
alive and healthy in the summer of 2007.

One of the stated objectives
was to couple this restoration
effort with an educational
component. Along those
lines, a class from Whitman
College in Walla Walla, WA,
toured the site in August
2006 as part of an
environmental studies course
titled “Semester in the West”.
More information regarding
this semester-long course, including their visit to the Mahogany Creek Culvert
Replacement Project can be found at www.semesterinthewest.org.
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PERMANENT PHOTOGRAPHIC MONITORING POINTS
The figure below depicts the locations of the permanent photographic points that are part of the monitoring plan for this project. These
locations correspond to four of the five control points associated with the surveys that were conducted prior to implementation. After
project completion, photographic point number 3 was discontinued as it did not show anything that isn’t already captured in other
photographic points. Additional photographs were taken and will continue to be taken at the inlet and outlet of the new arch.

Photo Point 1

Photo Point 2
Photo Point 4
Photo Point 3

Figure 8. Map depicting the permanent photographic points.
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Figure 9. Photographic series at three photographic points during the project.
7-26-2006

August 15 2006

9-13-2007

Photo Point 1

Photo Point 1

Photo Point 2

Photo Point 2

Photo Point 1

Photo Point 2
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Photo Point 4

Photo Point 4

Photo Point 4

This photograph depicts
the culvert outlet in 2005
before implementation.
This is taken close to the
location for Photo Point 4.

This picture was taken
immediately after
construction in 2006 and
prior to any planting. This
is taken from the same
location as Photo Point 4.
The difference is that it was
taken with a telephoto lens,
unlike previous photographs
from this location.

Immediately following construction of
this project, seventy-five willow plants
that were salvaged from the site prior to
implementation were planted along the
newly constructed channel, shown in the
picture to the right. Additionally, all
disturbed areas were hydro-mulched on
October 20, 2006. The hydro-mulch
mixture was comprised of a native grass
seed mixture suitable for this site that
was obtained from the Forest Service.
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The two photographs here depict examples
of plant survival and vigor. The photograph

above also contains an example of the
cages used for plant protection.
DISCUSSION
For this discussion, implementation and effectiveness monitoring will be discussed.
However, the focus will be directed at the effectiveness monitoring component. The
implementation monitoring demonstrated that this project was accomplished in a timely
manner. Effectiveness monitoring results to date indicate that the project is currently
meeting all of the objectives, and there are no concerns for streambed stability.
The following is a summary of the accomplishments of this project to date:
F Re-opened 3.5 miles of habitat
F Reconstructed 114 feet of channel
F Planted 75 willow cuttings;
F Planted 47 other shrub/tree species
F Site tour with 21 students from Whitman College
The longitudinal profiles obtained post-construction (Fig 2) show that the new channel
constructed was at the same gradient as the natural channel above, throughout and below
the project area. The 20-ft section of scour downstream of the culvert outlet depicted in
the 2004 profile (Fig 1) was removed with the construction of the new channel, as was
the 13-ft section of aggradation downstream of the scour. Comparing the 2006 and 2007
profiles, at first glance it appears as though the channel is settling and/or down-cutting
slightly through the construction area from station 70 to station 220. However, upon
closer inspection of the actual data, and when considering the shift in length discussed on
page 4, the actual difference between measurements is about 5 inches. This is definitely
within the average, expected range of about 6 inches for this type of project (Anne
Connor, Pers. Comm., 2008). It also appears as though the channel has reached a
consistent gradient and appears to be stable. The profile clearly demonstrates that no
headcuts have formed along its entire length and that a natural step-pool sequence has
formed.
The cross-sectional surveys indicate that the channel upstream of the work zone aggraded
approximately one foot in the year post-implementation (Fig 3). This was most likely the
15

result of increased woody debris within this immediate area. Although woody debris
counts were not conducted, it was visually obvious that wood had moved into this
immediate area during this time period. The cross-section contained within the work
zone appears relatively stable both vertically and horizontally (Fig 4). This data is also
consistent with that which is depicted in the longitudinal surveys from 2006 to 2007 (Fig
2) when considering the discussion on page 4.
The Wolman pebble count data are shown in Figures 5 & 6. The key issues to discuss
associated with these data are the following: 1) the location of the data collection; 2) the
relative distribution of particle size classes within each figure; and 3) the comparative
particle size class distribution between the two locations.
First, pebble count data were collected both outside (XS1) and within the work zone
(XS2). These were chosen to allow project managers to compare particle size class
distributions within each location and from the natural channel to the constructed channel
post-implementation. The 2004 data represent the control prior to construction.
Second, it appears that immediately after construction the particle size distribution shifted
to the left, or became finer, in cross-sections both outside and inside the construction
zone (Figs 5 & 6). That is to be expected for XS2, but is unexpected in XS1, which is
outside the construction zone. One conclusion may be that this reflects the natural
movement of substrate within this system. One year post-implementation, the particle
size distribution shifted back to the right for both cross-sections and appears to be moving
toward the pre-implementation distribution. The data obtained from the construction
zone (Fig 6) show the size classes represented fairly evenly, with less material in the 6590 mm and 91-128 mm size classes than the prior two sampling events. It is expected
that more of the fine sediment (<5.6 mm), located within the work zone, will be
redistributed downstream each spring during high flow events, similar to what has
already happened between 2006 and 2007, and that more substrate will move into the
cross-sectional area in those size classes that are deficient (65-128 mm). However, no
definite conclusions can be drawn from the data at this time. It will take a number of
years and repeated surveys to draw meaningful conclusions regarding the particle size
distributions. When the size class distributions are consistent across years at the same
location, the stream has achieved relative stability.
Third, when comparing Figure 5 to Figure 6, it appears that the particle size distributions
outside and within the work zone were fairly different in 2006 relative to 2007. As
mentioned above, they are expected to move closer together over time.
This site will be monitored two more times at 3 and 5 years post-implementation with
hope of capturing a flow event greater than the 2-year flow event. After the end of the 5year monitoring period, statistical analysis will be performed on all of the data collected
to compare channel conditions across time and help project managers determine whether
the site is or will be stable under higher flow conditions. Plant survival will be monitored
at the same time, and the presence and noxious weeds will be monitored and treated
indefinitely by the Forest Service.
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CONCLUSION / RECOMMENDATIONS
In conclusion, at this point in time it appears as though this project was successfully
implemented and the new structure and bed are relatively stable and moving toward preimplementation particle size distribution. Further monitoring is necessary to make a final
determination on the long term stability of this structure. It is recommended that a
standardized effectiveness monitoring protocol be adopted for all culvert replacement
projects and further, that the adopted protocol be implemented for all culvert replacement
projects. This will ultimately enable project managers to determine what is effective and
what is not.
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