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a. Abstract 
The Wallowa County-Nez Perce Salmon Recovery Plan (2000) gives quality aquatic habitat high importance.  Improving fish passage and connecting critical habitat for salmonids through road and culvert improvements is key to providing this high quality aquatic habitat.  This proposal promotes this habitat objective by identifying and prioritizing culverts that restrict fish passage or fragment habitat.  Over 1,128 culverts in Wallowa County have been identified as needing a survey for fish passage issues (Wallowa County, 2001).

This proposal will fund the field collection of culvert data.  Upon completion of this inventory, data will be entered into a county maintained database and used to assess and prioritize rehabilitation work.

This proposal dovetails with U.S. Forest Service Region 6 efforts to survey all fish bearing culverts on Forest Service System Land by September 2001.  Upon completion of both surveys, the county and forest can evaluate fish passage and connectivity needs at the watershed scale.  

Using a two-person crew, one culvert takes approximately two hours to complete.  In one field season (June-October) one crew (two technicians) can survey approximately 200 culverts.  We plan on using two crews (400/year over three years) to complete this project by 2004.   Forest Service Region 6, culvert survey protocols will be used for this project. These protocols are tested and have proven to be an effective way of prioritizing culverts.  By using the same protocols all data is streamlined and comparable.   Once surveyed, culvert information will be entered into an Access database similar to the one established by the Forest Service and be placed in a GIS overlay.  Each culvert can then be evaluated and prioritized utilizing fish passage criteria modified from Forest Service protocols. 

Administration of this project follows the rules and regulations set forth by the Nez Perce Tribe.  Protecting all rights set forth by the treaty of 1855 are the overlying goal and priority of this program and this project proposal.   

b. Technical and/or scientific background
Restoration Area Location
Wallowa County is located in the northeast corner of Oregon State.  It contains over 3,153 square miles of territory (Wallowa County  & Nez Perce Tribe, 1999).  Hells Canyon bounds the east side; the Grande Ronde River, most of which is outside the County, fringes the west border.  Washington State is the northern boundary, while the southern boundary runs through the Eagle Cap Wilderness.  There are two major drainages in the County; the Grande Ronde which passes through the northwest corner of the County and the Imnaha which enters the Snake River on the east side of the county (Wallowa County & Nez Perce Tribe, 1999).  Major tributaries of the Grande Ronde River include:  the Wallowa River (including Prairie Creek, Hurricane Creek, the Lostine River, Bear Creek, and the Minam River), the Wenaha River, and Joseph Creek.  The major tributary of the Imnaha River is Big Sheep Creek.  

Species at Risk

The analysis area streams provide habitat for a variety of anadromous and resident fish.    The anadromous stocks include chinook salmon, steelhead, lamprey, and sturgeon (Wallowa County & Nez Perce Tribe, 1999). Currently, spring/summer/fall Chinook, bulltrout, and steelhead are listed as threatened.   Some of the resident fish in the analysis area include bull trout, rainbow trout, and mountain whitefish. 

Passage Barriers:

Due to the analysis area’s extensive road network, many streams are crossed multiple times by roads.  Roads may affect the quality and continuity of aquatic ecosystems by interrupting the flow of water and material throughout the length of the stream.  Streams within the analysis area depend on the recruitment of material such as wood and gravel to create spawning and rearing habitats for fish and other aquatic organisms.  

Roads and culverts may constrict stream flows often preventing the transportation of channel building material downstream.  Culvert constriction points may cause gravel buildup (substrate deposition) and channel widening at the culvert inlet with scour at the culvert outlet.  Culverts have been shown to function as barriers to the upstream movement of many fish and wildlife (amphibian, insect) species.  Culverts not in contact with the stream bottom (i.e. those with waterfalls) do not allow for access since many organisms have no jumping abilities or are too small to negotiate the height of the falls.  Undersized culverts constrict flows and increase water speeds creating high velocity barriers and eliminating substrate from culvert bottoms.  Substrate, such as gravel and rocks, provide low velocity areas for organisms to rest on their upstream migration. The presence of barriers can isolate small populations, limiting or preventing genetic exchange between populations, and preventing the re-colonization of historic or recovering habitats.  Culverts may also limit or prevent seasonal upstream movement by fish.  Juvenile salmon and trout living in large rivers or streams often seek refuge in small tributary streams during high water events.  Without access to refuge habitats, fish may be washed downstream into poor quality or overcrowded habitats.  This could reduce the chances for survival for both individuals and for populations, including those already on the Endangered Species list. In addition to biological concerns, many culverts are in need of replacement to reduce the risk of road fill failure and subsequent addition of sediment into streams. Historically, most culverts were sized to pass 25 to 50 year storm events.  In many cases, this sizing is not adequate to handle water, sediment, and wood movement during large flood events.  

c. Rationale and significance to Regional Programs
This project supports actions of the documents below.  The critical needs and objectives met by this proposal are explained in detail.

NMFS Biological Opinion
This proposal would comply with the following objectives and actions of The Biological Opinion for the Federal Columbia River Power System authored by NMFS:

· This project proposal will help restore watershed health and degraded habitat.

· This project proposal will help restore connectivity with the critical habitat in Wallowa County.  

· This project proposal is designed to help recover the ESU of Snake River summer steelhead.

· This project proposal helps avoid the jeopardy standard for the steelhead ESU.

· This project proposal complies with the Reasonable and Prudent Alternative selected by NMFS to avoid the jeopardy standard.   

· This project proposal will help eliminate future road failures/landslides and protect the watershed from future degradation.

· This project will help to meet water quality standards and comply with the Clean Water Act. 

· This project will be cost-shared with the U.S. Forest Service.  

This project proposal addresses the following RPA actions:

Action #149:  BOR shall initiate programs in three priority subbasins per year over 5 years, in coordination with NMFS, FWS, the state and others, to address all flow, passage, and screening problems in each subbasin over 10 years.  Under the NWPPC program, BPA addresses passage, screening, and flow problems, where they are not the responsibility of others.  

Funding this project meets this action by initiating solutions to fish passage problems. 

Action #150:  In subbasins with listed salmon and steelhead, BPA shall fund protection of currently productive non-Federal habitat, especially if at risk of being degraded, in accordance with criteria and priorities BPA and NMFS will develop by June 1, 2001.

A majority of the culverts surveyed by this project are on non-Federal lands that support listed salmon and steelhead.  This project links federal (forest service) culvert surveys with Wallowa County culvert surveys to achieve overall watershed approach to addressing fish passage issues.  

Action #152: The action agencies shall coordinate their efforts and support offsite habitat enhancement measures undertaken by other Federal agencies, states, TRIBES, and local governments.

Funding this project will allow action agencies to meet their action objective of supporting important habitat enhancement measures (culvert assessments) and locations (Nez Perce Tribal Territory) undertaken by the Nez Perce Tribe.  It will also work towards the federal government meeting their tribal trust responsibility to the Nez Perce Tribe.

Action #154:  BPA shall work with the NWPPC to ensure development and updating of subbasin assessments and plans; match state and local funding for coordinated development of watershed assessments and plans; and help fund technical support for subbasin and watershed plan implementation from 2001 to 2006.  The action agencies will work with other Federal agencies to ensure that subbasin and watershed assessments and plans are coordinated across non-Federal and Federal land ownerships and programs.

Completing surveys and prioritization of culverts helps development of assessments and plans by providing direction.  The current Nez Perce Tribe and Wallowa County plan provide guidance for this project.  

Grande Ronde  & Imnaha Subbasin Summaries

The following list includes specific immediate or critical needs defined collectively by fish and wildlife resource managers within the Imnaha & Grande Ronde river subbasin summaries this project addresses.  Needs have been defined to address limiting factors to fish and wildlife, and ensure that gaps in current data or knowledge are addressed. Numerous federal, state, and local entities are charged with maintenance and protection of the natural resources of the Imnaha & Grande Ronde Subbasins. 
National Marine Fisheries Service and Federal Caucus

Objective 3.  
Reduce passage obstructions to provide immediate benefit to migration, spawning, and rearing. 

Strategy 1.   
Federal agencies, state, and other to address all flow, passage, and screening problems over the next 10 years in the Imnaha & Grande Ronde Subbasins.  

Strategy 2.   
BPA funds protection of currently productive non-federal habitat, especially if at risk of being degraded.  

Strategy 4.  
Action Agencies to coordinate efforts and support off-site habitat enhancement measures undertaken by others.

US Bureau of Reclamation

Objective 2.
Eliminate barriers to fish passage.

Strategy 1.
Provide planning and engineering design assistance to replace barriers with permanent structures that will freely pass fish.

US Fish and Wildlife Service and BLM

Objective 1.  
Provide harvest for sport anglers and tribes.

Objective 5.  
Meet tribal trust responsibilities.

Nez Perce Tribe Department of Fisheries Resources Management

Goal 3.  Protect Tribal sovereignty and treaty rights

Objective 5.  
Implement and enforce existing federal laws for protection of water quality, habitat and aquatic resources.

Objective 14.  
Coordinate with the National Marine Fisheries Service and U.S. Fish and Wildlife Service to fund and implement actions identified in the Biological Opinions, and to implement other emergency actions that address imminent risk to listed salmon, steelhead, and bull trout populations.

Objective 7.
Improve adult and juvenile salmonid fish passage

Strategy 7.1.
Prioritize replacement/modification of inadequate culverts based on an accepted culvert inventory methodology (e.g. U.S. Forest Service, Region 6).

Strategy 7.2.
Replace/modify culverts based on the prioritization.

County and Local Government

Objective 7.
Improve adult and juvenile salmonid fish passage.


Strategy 7.1.
Replace/modify inadequate culverts.

Fish and Wildlife Needs

1.  Replace culverts that present passage barriers and sediment sources based on a prioritized assessment of existing installations.

This proposal does exactly this.  Culverts are prioritized according to survey protocol and risk rating sheets.

2.  Ensure aquatic and terrestrial subbasin databases are compatible and accessible to all parties.

This proposal uses established Forest Service protocols and a compatible database to insure accessibility between all federal, state, county, tribal, and private parties.

3.  Continue to educate the public and persons or agencies with resource protection obligations regarding natural resource laws, compliance and enforcement.

One aspect of the Project Leader position will be to initiate public presentations and other forums to present goals, objectives, and outcomes of this project.

4.  Using existing assessments, seek out opportunities for cooperative habitat restoration and enhancement projects on public and private land.

This project utilizes cost share opportunities with the Forest Service and Columbia River Intertribal Fish Commission on culvert protocols and surveys.  Culvert locations to be surveyed occur on both public and private lands.  Prioritization and implementation of restoration work will be cooperative between federal, state, county, tribal, and private parties.  This inventory work will be added as baseline data to county and federal watershed assessment documents.

5.  Restore, protect, and create riparian, wetland, and floodplain areas within the subbasin and establish connectivity.

This proposal expedites the reestablishment of critical habitat for aquatic organisms above all current barriers.

2000 Fish and Wildlife Program

The program is habitat based and focused on rebuilding healthy, naturally producing fish and wildlife populations by protecting, mitigating, and restoring habitats and the biological systems within them.  This project proposal works towards accomplishing the vision and objectives of the program by protecting and restoring the ecological functions, and habitats of Wallowa County.  This project enhances fisheries habitat by identifying and prioritizing which culverts possess the greatest risk to fish passage.  The following Overarching Objectives of the program are met by this project.

1. A Columbia River ecosystem that sustains an abundant, productive, and diverse community of fish and wildlife. 

2. Sufficient populations of fish and wildlife for abundant opportunities for tribal trust and treaty right harvest and for non-tribal harvest.

3. Recovery of the fish and wildlife affected by the development and operation of the hydrosystem that are listed under the Endangered Species Act. 

The following Objectives for Biological Performance which address Anadromous fish losses are supported by this project proposal. 

1. Halt declining trends in salmon and steelhead populations above Bonneville Dam by 2005.

2. Restore the widest possible set of healthy naturally reproducing populations of salmon and steelhead in each relevant province by 2012.

3. Increase total adult salmon and steelhead runs above Bonneville Dam by 2025 to an average of 5 million annually in a manner that supports tribal and non-tribal harvest.  Within 100 years achieve population characteristics that, while fluctuating due to natural variability, represent on average full mitigation for losses of anadromous fish.  

1994 Fish and Wildlife Program

The system wide goal and framework of sharing cost, 2.2C.1 of NPPC Fish and Wildlife Program (NPPC, 1994) is met with this proposal.  This project will work towards 7.6D Habitat Objective of the NPPC Fish and Wildlife Program.  This objective states that action agencies shall provide and maintain fish passage at all road crossings of existing and potential fish-bearing streams.  By completing surveys and prioritizing culverts according to the risk they present to fish passage, we can insure this objective is met.  In addition to this, Section 7.11B of the Fish and Wildlife Program identified tributary passage enhancement efforts as necessary to restore fish populations.

Salmon Recovery Strategy
The SRS habitat plan includes 1) immediate actions – restore water quality, remove passage barriers, secure high quality habitat, 2) Manage federal lands to protect fish, 3) Protect and improve tributary habitat.

This project proposal fits into this plan by implementing immediate actions that will restore water quality and return quality habitat to key fisheries species.  All aspects of this project are cost-shared with the National Forest, and will manage and protect tributary habitat.

Wy-Kan-Ush-Mi-Wa-Kish-Wit, Spirit of the Salmon Fish Restoration Plan

The goals and objectives of our project proposal strives towards meeting all of the goals and objectives found in the Wy-Kan-Ush-Mi Wa-Kish-Wit (CRITFC, 1995), as stated below:

ANADROMOUS FISH RESTORATION PLANOF THE TRIBES

GOALS

· Restore anadromous fishes to the rivers and streams that support the historical culture and economic practices of the tribes.  

· Emphasize strategies that rely on natural production and healthy river systems to achieve this goal. 

· Protect tribal sovereignty and treaty rights. 

· Reclaim the anadromous fish resources and the environment in which it depends for future generations.  

· Within 7 years, halt the declining trends in salmon, sturgeon, and lamprey populations originating upstream of Bonneville Dam.  

· Within 25 years, increase the total adult salmon returns of stocking originating above Bonneville Dam to 4 million annually and in a manner that sustains natural production to support tribal commercial as well as ceremonial and subsistence harvests.  

· Within 25 years, increase sturgeon and lamprey populations to naturally sustainable levels that also support tribal harvest abundance in perpetuity. 

The project proposal also protects the goal of tribal sovereignty and treaty rights.  In the Treaty of 1855, the Nez Perce Tribe ceded much of their aboriginal territory to the United States in exchange for a reservation that was to serve as a permanent homeland.  In that treaty, the Nez Perce Tribe reserved certain rights including, “the exclusive right of taking fish in all the streams running through or bordering said reservations is further secured to said Indians (Nez Perce Treaty, 1855).”  According to this, the federal government has a trust agreement to protect all tribal resources.  This proposal will work toward protecting our resources, therefore fulfilling the government’s responsibilities.  The project will also allow the tribe to manage our own tribal resources, which will in turn protect our sovereignty and treaty rights.

d. Relationships to other projects 
Project # 199202601 - Grande Ronde Model Watershed Program


Calls for passage improvements.

Project # 199403900 - Watershed Restoration Planner


Passage improvements have been and will continue to be an emphasis.

Project # 199702500 - County/Tribe Plan Implementation


Calls for passage improvements.

Project # 198805301 - Northeast Oregon Hatchery Project


Need good passage to spawning and rearing areas for production fish.

Project # 199604400 – Captive Brood Project 


Need good passage to spawning and rearing areas for production fish.

Project # 19970600 - Nez Perce Tribal Focus Watershed Program


This project implements the goals and objectives of this program.
e. Project history 
(New Project)

f. Proposal objectives, tasks and methods
Objective 1:  Administration of Crews.

Task a:  Hire Project Leader.

Method:  Project Leader hired by using guidelines set forth in the Nez Perce Tribal Human Resource Manual on position hire.  This includes completing application, three letters of recommendation, and interview. 

Task b:  Hire Technician positions.

Method:   Technician positions hired by using guidelines set forth in the Nez Perce Tribal Human Resource Manual on position hire.  This includes completing application, three letters of recommendation, and interview.  

Task c:  Perform Culvert Survey training.
Method:  After Project Leader and Technician positions filled, a weeklong culvert training session will occur in conjunction with U.S.F.S. Region 6.  Completion of this training is needed to familiarize staff with U.S.F.S. Region 6 protocols.  Any questions and discrepancies on these protocols will be addressed at this training.  

Task d:  Purchase/organize supplies.

Method:  Supplies needing purchasing include, but are not limited to self-level, tripod, 25` stadia rod, 100` tape, GPS unit, digital camera, laptop, laser printer, and other field gear.  Two complete sets of survey equipment will be purchased so two field crews can be working at all times.  

Objective 2:  Identify Culverts for survey.
Task a:  Get maps and forms together.

Method:   All maps identifying roads and culvert location must be organized and put together for the survey crews.  All field forms need to be organized and arranged to make data entry reliable and consistent.  Maps will come from Region 6 forest service and county agencies.  Field forms will be copied from Region 6 protocols.   

Task b:  G.P.S. culvert location.

Method:  At each culvert survey location a G.P.S. reading will be taken.  This allows for an accurate means of locating and identifying culverts in the future and will facilitate placement of culverts into a GIS overlay.  

Objective 3:  Survey 400 culverts/year.

Task a:  Collect data per U.S.F.S. Region 6 protocols.

Method:  A two-person crew will survey each culvert.  They will survey each culvert using the following protocol.  Approximate time estimates to survey each culvert is two hours.  Two crews working one field season (June-October) should be able to finish approximately 400 culverts working 40 hr. workweeks.  Data from Wallowa County’s Integrated Road Information System shows 1,128 culverts needing surveyed (Wallowa County, 2001). By completing approximately 400 culverts/year all Wallowa County culvert surveys will be finished in 2004.  Below is an electronic copy of the protocols to be used for every culvert surveyed.  This is a very intensive survey aimed at thoroughly cataloging each culvert in Wallowa County.  Small discrepancies between the forest service protocol and the county protocol will occur.  These will be fixed during the organizing stage of survey.  One example of this is how culvert location is identified.  Forest service protocols use an infrastructure method, whereas this survey will use G.I.S. to establish location.   

Fish Passage Through Road Crossings Assessment

“SITE” (REQUIRED = *)









*Forest:     _________________       

*Surveyor Names:  __________________________ 

Culvert Tag ID Number]: _ _ _ _ _ _ _ _ _ _. _ _ _ [see notes]  INFRA FEAT_CN: ____________

*Road Number:  _ _ _ _ _ _ _ _     *[INFRA Odometer Milepost: _ _ . _ _ _ 

Milepost  Method:__________________ Ranger District:_________________________

*6th-Field Watershed:  _ _ _ _ _ _ _ _ _ _ _
  *7.5-minute Quad: ___________________ 

*Land Ownership: __ NF    __ Other:___________

*Legal Description:
 T._ _ N.  R. _ _ . _ E.   S. _ _    ¼ S. _ _ of _ _ (Aliquot Part)

*Field Date: _ _ / _ _ / _ _ _ 

*Stream Name: _____________________________________

Lat: ________ Long: _________
Stream LLID: _________     Stream Measure(km): ________ 

State Identifier(ID): ____________


“CULVERT/CHANNEL” 

*Pipe Shape:  




    Horizontal size

Vertical size


__ Box 




    Width  _ _ _
    
Height  _ _ _  (Inches)

__ Circular (longitudal/elliptical(vertical)
                 Dia.    _ _ _ 
Dia.     _ _ _ 
(Inches)

__ Open-Bottom Arch
         


     Span    _ _ _    
Rise     _ _ _   (Inches)

__ Pipe-Arch (squashed/elliptical(horizontal)                Span   _ _ _    
Rise    _ _ _    (Inches)










*(round to nearest inch)


__ Other: Low Flow Crossing (Ford) 

Shape Comments __________________________________ (list here if longitudal, elliptical, etc.)

*Construction:  





*Pipe Material:
__Annular CMP



__ 2 2/3 X ½ inch corrugations 


                   __Aluminum

__ 3 X 1 inch corrugations




       __Concrete
                        __ 5 X 1 inch corrugations




       __Log





__ SSP 6 X 2 inch corrugations       



       __PVC




__ Smooth






__Spiral CMP



            __Wood                                                                                  __Other:______

(Reference: Upstream to Downstream Measurements and Observations:)
*Inlet Invert Elevation: _ _ _ . _ _ Feet (If no TP needed Rod Height (RH1) = elevation)
 

(If TP is needed.  Otherwise if you cannot see both inlet and outlet from only one instrument location then need to take these additional measurements and/or do calculations):

Station 1 (HI1): _ _ . _ _  ft  (measure with tape measure)



Assumed Elev  _ _ _  ft (using 100 ft is an easy way to it)





RH1: _ _ . _ _ ft (read rod height @ inlet invert) 






Elevation = _ _ _ . _ _ ft

(Assumed Elevation _ _ _ ft) + (HI1 _ _ . _ _ ft) – (RH1 _ _ . _ _)) 

*Culvert Inlet Type (circle one): 

Headwall
  
 Mitered 
Projected
Wingwall(10-30 degs)     Wingwall(30-70 degs)

*Road fill upstream: (Lu) _ _ _. _ (feet) (visual estimate only. DO NOT MEASURE)

*Inlet Blocked? (circle one):

not blocked
less than 10% blockage
greater than 10% blockage

Channel Description - Upstream 

Distance

Rod Height(RH2)

Upstream (calculation)

Gradient from pipe inlet one pipe diameter upstream (substrate)

_ _. _ _  ft
_ _ . _ _ ft
                  (RH2 –RH1)/Distance

 _ _ . _ %   (_ _ ._ - _ _. _)/_ _._

*Culvert Length: _ _ _ . _ Feet (use slope distance EXCEPT if culverts have large slopes AND lengths over 100 feet. See instructions page for this information. ) (float tape measure from inlet to outlet and get invert to invert.)  

*Pipe Baffles:  Yes  /  No

Breaks in slope inside of the culvert:  Yes/No


Estimated Horizontal Distance to break from outlet (feet): _ _. _ 


Estimated Vertical Distance to break (feet): _ . _

 *Sunken ? (Yes/No) (Answer “Yes” only if coverage = 100%; 
   *Sunken Depth:  _ _ . _ _ Feet

          “No” if < 100% coverage )   
   
Substrate Ratio :           . _ _ Feet

                                                           (sunken depth *12) / rise 
*Road fill downstream: (Ld) _ _ _. _ Feet  (visual estimate only. DO NOT MEASURE)



*Outlet Invert Elevation(P1): _ _ _ . _ _ Feet (If no TP: P1=RH3= _ _ . _ _)

(If TP take below measurements and do these calculations): 

HI at Sta. 2 (HI2): _ _ . _ _ ft (measure with tape measure)  

Backsite Sta. 1 to get RH @ HI1  _ _ . _ _ ft (read) 

Elev. at Sta. 2 = _ _ _._ _ ft (calculate)

(Assumed elevation at station 1 from above _ _ _ ft)+(RH@HI1  _ _ . _ _ft)-(HI2 _ _ . _ _ ft)
Outlet Invert Elevation:  _ _ _ . _ _  ft (calculate then place above) 

(Elev @ sta. 2 _ _ . _ _ft)+(HI2 _ _ ._ _ft)-(RH3 _ _ . _ _ ft)





*Culvert Slope: %__________ 
(Reference: looking downstream so value should be a negative number)

Culvert Slope = (outlet invert elevation – inlet invert elevation) / culvert length * 100

*Road Width: _ _ . _ _ Feet

“CULVERT/CHANNEL” cont.’

*OUTLET POOL CONDITIONS (OPC) (These are rod heights you are measuring except the horizontal distance)
Pool Bottom Elevation (P3):   _ _ . _ _ Feet

Tailcrest Elevation(P2):
_ _ . _ _ Feet

P1(invert elevation (RH3) from page 2:):   _ _ . _ _ Feet


Calculations: (computer will do them for you but do calculations if you do not have laptop in field with you)

OPC Residual Pool Depth (P2 _ _  . _ _)-(P3 _ _ . _ _ ft) =   _ _ . _ Feet     

OPC Vertical Leap (P1 _ _ . _ _  ft) – (P2 _ _ . _ _ ft) _ _ . _   Feet   

OPC Horizontal Leap Distance: (L) _ _ . _  Feet


(Note: these equations are where an elevation is assumed at the level station, say 100 feet. When simply reading the rod and taking the differences in elevations (no turning point is necessary) then just reverse these equations(P2-P1, etc).  We want the perch and depth to be positive numbers.) 

Sketch Outlet Pool 


[image: image1.wmf]
Other Channel Descriptions 

Upstream

Downstream

Representative Measurement

*Channel Gradient 

(water surface)

 Not Applicable  

  Not Applicable  

 _________ % (make negative to correlate with a negative culvert slope)

*Bankfull Width

straight stream section

                                               Not Applicable                      
Not Applicable  
________(feet) *BFW Ratio=_____         
*EVALUATION (Fish Passage Result): 
GREEN
RED

GREY


IF BARRIER, IS BARRIER NECESSARY TO MEET FISH MANAGEMENT 

OBJECTIVES? Barrier ok? (Yes/No)

(NOTE: further information may be needed if the culvert is evaluated as grey.  See last page of explanations/instructions for more information.
ESTIMATED: (QUICK VISUAL ESTIMATE ONLY)

Culvert Substrate Coefficient (substrate of pipe channel): (circle one)

Culvert (metal)  
  
Concrete  
     
Sand/gravel

      Bedrock       

Gravel/Cobbles

Cobbles/boulders
  
Boulders/Log Weirs

Channel Substrate Coefficient (dominant substrate of channel): (circle one)

Sand/gravel
Bedrock
Gravel/Cobbles

Cobbles/boulders
         Boulders/Log Weirs

“PROBLEMS”

Potential Problems - Culvert Condition (circle as many as appropriate) 

  bent inlet         bottom worn through        water flowing under culvert       debris in culvert        

Other: __________________________
“SPECIES”

PRE-ASSESSMENT FISH/STREAM INFORMATION (ALL INFO NEEDED)

*FISH SPECIES AND PASSAGE REQUIREMENTS: (type and age) 

(List three species and life stages maximum.  LIST BY PRIORITY. #1 IS HIGHEST TO #5 LOWEST)

Species

Life stage (ONLY the critical lifestage. Either juvenile or adult.  NOT BOTH)

1.

2.

3.

4.

5.

*LENGTH OF UPSTREAM HABITAT: (projected miles existing that could be opened up)

1. ____________ miles

Comments: _____________________________________

2. ____________ miles

Comments: _____________________________________

3. ____________ miles

Comments: _____________________________________

4. ____________ miles

Comments: _____________________________________

5. ____________ miles

Comments: _____________________________________

Sketch:





Task b:  Enter data into data sheets per U.S.F.S. Region 6 protocols.

Method:  As you can see, the data sheets are quite extensive and demanding.  That is why the weeklong training course is of utmost importance. Each survey must be accurate and precise.   

Task c:  Perform quality control on surveys/forms.

Method:  To insure high quality surveys, the project leader will periodically go out and re-survey culverts at random.  This way the crew doesn’t know which surveys are going to be inspected, therefore encouraging quality performance at each site. Also, these inspections allow for opportunity to fix problems with the survey crew’s methods in a systematic manner.  Forest Service managers have found this quality control very effective in obtaining accurate and precise data.  

Objective 4:  Data entry.

Task a:  Data entered into regional database.

Method:  From the data sheets, each culvert surveyed will be entered into a database for quantitative assessment and prioritization.  This Access database will mirror the database currently used by Region 6 U.S.F.S.  Using a laptop computer allows survey crews to enter data in the field and improve performance ability.  It is recommended, however, to continue using data sheets to insure the presence of backup copies in case of any unforeseen technology problems.  
Task b:  Organize and label photos and forms.

Method:  Four pictures are taken at each culvert.  Two from the center of the road, with one looking upstream and one looking downstream.  One picture from 30-50 feet upstream of culvert inlet looking downstream, and one from 30-50 feet downstream of culvert outlet looking upstream. Organized forms and pictures make future work with data much more convenient and effective.   

Objective 5:  Prioritize culverts.

Task a:  Evaluate fish passage of culverts per U.S.F.S. Region 6 protocols.

Method:  Using the following evaluation criteria each culvert is rated either green, gray, or red.  Green culverts have no fish passage problems.  Grey culverts need further examining to determine if they fit into the green or red rating. Red culverts do possess fish passage problems. If any one of the four criteria in the red column is met the culvert receives a red rating.


Type of Structure
Green
Grey
Red
Comments

1
Bottomless Pipe or Box Culvert or Countersunk Pipe Arch

*Substrate depth 20% of culvert rise.

*100% substrate coverage.
1. Installed at channel grade (+/- 1%).
2. Span to bankfull ratio of  0.9

3. No blockage
1. Installed at channel grade (+/- 1%).

2. Span to bankfull ratio of 0.5 to 0.9

3. < 10% blockage
1. Installed at channel grade (+/- 1%).

2. Span to bankfull ratio < 0.5.

3. > 10% blockage
Perch is not a parameter noted here but if there exists a sizable perch evaluate using FishXing or some other design method.

2
Countersunk Pipe Arch or Box

*2 2/3 x ½ corrugations or larger

*100% substrate coverage

*Substrate depth < 20% of culvert rise
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Span to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 2.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 2.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
Not dependent upon size unless spiral

Corrugations.  See #3.

3
Circular < or = 48” dia

Pipe arch < or = 58” span

Box culvert (no substrate at all)

*Spiral corrugations

*Regardless of substrate
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 1%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75
1. Grade > 1.0%

2. > 4” perch.

3. <10% blockage

4. Span to bankfull ratio < 0.50
Spiral corrugations increase velocities.  This one is regardless of substrate coverage.  Box culvert fits here if no substrate at all.  

4
Circular < or = 48” dia

Pipe arch < or = 58” span

*<100% substrate coverage (not sunken)

*Substrate depth < 20% of culvert rise
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 1%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75
1. Grade > 1.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
In the database DO NOT check sunken grade but input substrate depth if there is one.  Annular corrugations only.

5
Circular < 48” dia (see #8 also)

*100% substrate coverage

*Substrate depth 20% of culvert rise

*Corrugation 2 2/3 x ½ or 3x1 or 5x1
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 2.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 2.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
Annular corrugations.  For spirals see #3.

6
Circular > 48” dia

Pipe Arch > 58” span

*Corrugations > 2 2/3x1/2

*<100% substrate coverage

*Substrate depth < 20% of culvert rise
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 2.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 2.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
In the database DO NOT check sunken grade but input substrate depth if there is one.  

7
Circular > 48” in dia.

*Corrugations > 2 2/3 x ½, except 6x2

*100% substrate coverage

*Substrate depth 20% of culvert rise
1. Cuvlert Grade < 1%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 3.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 3.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
Note that the substrate ratio is based on span not rise.  

8
Circular all diameters

*6x2 corrugations

*100% substrate coverage

*Substrate depth 20% of culvert rise
1. Culvert Grade < 2%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 4.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 4.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50


9
Baffled or multiple structures installed

All

Use FishXing or other to determine

10
Low Flow Fords

All

Use FishXing or other to determine

11
Special items: wood, log, etc.

All

Use FishXing or other to determine

During the summer of 2000 forest surveys revealed that 70% of the culverts received a red rating using the above evaluation criteria (WWNF, 2000).  To address this, extra protocols were developed by Terry Carlson of the Forest Service to help prioritize red culverts according to those that have the largest risk to fish passage.  These extra protocols, along with an explanation of terms, are given below.

Suggested fields to add to Region 6 Protocols

Date:  April 2000

By: Terry Carlson

Field Data

**Stream Crossing Type:

Perennial Stream Crossing: _____






Intermittent Stream Crossing: ____






Cross Drain: _____________






Other:  ______________

**Rust line: width _______         depth ________

**Culvert Skew Angle: ____________

Fill Slope:  length _________      height _________      comments __________________

**Risk of Culvert Plugging:
High,    Medium,    Low





Wood    or    Bedload     if wood what size? __________
**Diversion Potential:    Yes   /     No


If yes:
Diversion Feature:  Road ______,     Ditch __________



Distance of Diversion: _________Is Road Dipped at crossing?  Yes     No



Feature receiving Diversion:
Cross Drain  (Site #___),   Existing Channel,







Stable slope,   Unstable slope (fill),   Other



Erosion Consequences: ______________



Downstream values: _________________

CHANNEL DESCRIPTION 

Upstream

Downstream

Comments

**Floodprone Channel Width

_____ [@inlet]

Not Applicable

Office

CHANNEL CAPACITY AND RISK RATING






**Local Geology

**Mean Annual Precipitation: __________
**Drainage Area: __________________

RISK RATING:

**Design flow for existing culvert? ______________

**Calculated 100 year flow cfs:______________
  Method:_____________________

**Calculated 50 year flow cfs:_______________

**Calculated 25 year flow cfs:_______________

**Risk of Upstream Culvert Failure?  No     / Yes     if yes how many? _____________

RESOURCE VALUES:

**Downstream Resources:
Fisheries and Aquatic Biota,    Domestic Water,    Private Land,

    Capital Improvements,    Other Culverts, High Value Resources
HAZARD RATING: _____  (refer to Road/Water Interaction Tech manual, 9877 1809-SDTDC)

CULVERT PRIORITY FOR REPLACEMENT:  Low   Moderate    High   Very High





Reason:

Poor Culvert Condition







Low Culvert Capacity







High Risk of Plugging or Diversion







Large Fill







Fish Passage







Down Stream Resource Values

Explanations and Instructions for

Fish Passage Through Road Crossings Assessment Form
**Stream Crossing Type:  Identify the type of stream crossing.

**Culvert Skew Angle:  The approach angle of the upstream channel.  Standing at the inlet looking upstream estimate the approach angle of the channel with respect to culvert centerline.  Channel approach angles greater than 30 degrees can increase the likeliness of culvert plugging that results in blockage of both upstream and downstream fish movement and can result in catastrophic failure of the stream crossing.  Additionally, in some situations poor channel alignment can create adverse hydraulic conditions for fish passage.
**Diversion Potential:  If a diversion potential exists.  Estimate the distance of the diversion potential and what type of feature would be receiving the diverted water.  Diversion distance is the distance the diverted flows will travel before entering a channel.  Crossings that would not divert water and would only overtop the fill are given a value of zero.  The receiving feature is the point where the diverted water leaves the road surface or ditch.

**Floodprone Channel Width:  Width is measured at the elevation that corresponds to twice the maximum depth of the bankfull channel.

Channel Capacity and Risk Rating  (reference:  Road/Water Interaction 9877 1809-SDTDC)

**Local Geology
**Mean Annual Precipitation:

**Drainage Area:  Estimate drainage area for culvert

**Calculate the design flow for the existing culvert and the 25, 50, and 100 year flow    events:  Document the method used to determine flow events.

Upstream Culverts: If any culverts exist upstream within the range of historical habitat, make note.  Do not count culverts that are on historically non-fish bearing portion of the stream.

No. of Culverts: Number of upstream culverts.

Barriers: Are any of these culverts barriers to upstream fish movement?  To answer this question, a complete analysis of the upstream culverts may be required.

Distance: If there are upstream culvert barriers, measure the stream distance from the culvert inlet to the first upstream culvert barrier.  This is best done using a hip-chain, but can be estimated using air photos or USGS topographic maps.

Downstream Culverts: Are any culverts downstream of the stream crossing? 

No. of Culverts: Number of downstream culverts.

Barriers: Check yes if any of these culverts are barriers to upstream fish movement.  To answer this question, a complete analysis of the downstream culverts may be required.

Distance: If there are culvert barriers downstream, measure the stream distance from the culvert outlet to the first downstream culvert barrier.  

**Downstream Resources:  Circle all downstream resources that would be affected by a crossing failure

**Hazard Rating.  Refer to Road/Water Interaction Tech Manual 9877 1809-SDTDC for the rating system
**Culvert Priority for Replacement:  Based on interdisciplinary evaluation of the culvert survey.



Objective 6:  Breakdown of project information and peer review.    

Task a:  Complete quarterly and end of the year reports.

Method: The project leader, in a timely and orderly fashion will complete four quarterly reports and one yearly project report. 

Task b:  Project presentations to the public and project peers.  

 Method:  Upon request, project leader may present project goals, objectives, and current progress to all interested parties.  

g. Facilities and equipment
Project leader, technicians, and all office space and supplies will be based in the Nez Perce Tribal fisheries office in Enterprise, Oregon.  Equipment purchased by this project will be inventoried and stored in this location.  Vehicles used by this project will be operated and maintained from this Enterprise field office.  

Supervision of this project will be from Nez Perce Fisheries Wathershed Divisions main office located in Sweetwater, Idaho.  Project leader will report directly to watershed manager on all matters of this project. 

h. References

Reference (include web address if available online)
Submitted w/formn (y/n)

Baker, C.O., and F.E. Votapka.  1990.  Fish Passage Through Culverts.  USDA.  Report No. FHWA-FL-90-006.
N

Columbia River Inter-Tribal Fish Commission. 1995. Wy-Kan-Ush-Mi Wa-Kish-Wit, Spirit of the Salmon. The Columbia River Anadromous Fish Restoration Plan of the Nez Perce, Umatilla, Warm Springs and Yakama Tribes, Volumes I and II. Columbia River Inter-Tribal Fish Commission, Portland, Oregon.
N

Federal Caucus.  2000.  Conservation of Columbia Basin Fish:  Final Basinwide Salmon Recovery Strategy.
N

Grande Ronde Subbasin Team.  2001. Grande Ronde Subbasin Summary
N

Imnaha Subbasin Team.  2001.  Imnaha Subbasin Summary.  
N

National Marine Fisheries Service. 2000. 2000 Biological Opinion for the Federal Columbia River Power System. National Marine Fisheries Service, Portland, Oregon.
N

Northwest Power Planning Council. 1994. 1994 Columbia River Basin Fish and Wildlife Program. Northwest Power Planning Council, Portland, Oregon.
N

Northwest Power Planning Council. 2000. 2000 Columbia River Basin Fish and Wildlife Program. Northwest Power Planning Council, Portland, Oregon.
N

USDA.  2000.  Region 6 Forest Service Specifications for Culvert Survey and Prioritization.  

U.S. Department of Interior. Treaty of 1855. Nez Perce Tribe of Idaho.
N

N



WDFW.  1999.  Fish Passage Design at Road Culverts:  A Design Manual for Fish Passage at Road Crossings.  Washington Department of Fish and Wildlife, Habitat and Lands Program, Environmental Engineering Division.
N

Zimmerman, B.C. and B. B. Duke. 1999 and 2000. Fish Passage Operations in the Walla Walla River, 1998-1999 and 1999-2000. Project No. 20139, Contract No. DE-BI79-89BP98636. Bonneville Power Administration, Portland,Oregon. (Multiple annual reports cited in reference).
N

Section 10 of 10. Key personnel

Ira Jones

Clearwater Sub-basin Focus Coordinator

Habitat/Watershed Manager
Education:  
University of Montana, Missoula, MT

Major:         
Wildlife

Attendance:  
September 1973-June 1974

Current Responsibilities:  Planning and implementation of Early Action Watershed Projects, analyze programs, laws policies related to watershed management, facilitate development of criteria to identify critical fisheries habitat, develop a system to apply criteria to watershed for project development and administration, prepare and plan documents for watershed habitat coordination, provide educational presentation and workshops for watershed management and proposal development, and provide assistance to project proponents with proposal development, implementation, monitoring and assessment.  

Duties on Project:  Mr. Jones will facilitate all activities with the Clearwater National Forest on the Partnership Agreement, which includes analyzing the laws and policies.  Mr. Jones will oversee all project tasks for completion and quality of work.  

Previous Employment:

· March 1997-present:  


Nez Perce Tribal Fisheries/Watershed
Habitat/Watershed Manager

· June 1986-March1997

United States Forest Service, Region 1
Tribal Government Manager

· December 1980-June 1986

United States Forest Service, Region 1
Facilities Manager

· July 1974-October 1979

United States Forest Service, Region 1
Fire Cache Work Leader

Relevant Job Completion:

1.)  Coordinated National, Multi-Regional, and Regional Civil Rights Conferences, 2.)  Facilitated treaty rights workshops with host tribes and multi-governmental agencies, 3.)  Organized and conducted Tribal Relations Training primarily for management level from the U.S. Forest Service, Tribes, Bureau of Land Management, and Bureau of Indian Affairs, 4.)  Introduced, implemented, and managed the Inter-Tribal Youth Practicums for career in natural resources and leadership within the Forest Service Regions 1,5,9, and 10.  5.)  Developed an intergovernmental Personnel Act (IPA) position to work with the Salish Kootenai College to teach environmental science courses and develop a four year natural science curriculum at the college.  This three year position and the program developed into a four year accredited degree program in the fall of 1996.    

Jack Yearout

Habitat Biologist

Nez Perce Tribe Fisheries Watershed Department
Education:  1997 B.S. Physical Sciences- Washington State University, Pullman, WA

Current Responsibilities:  Coordinate activities in the North Lochsa Face Analysis area.  Supervise and field inspection of road obliteration activities.  Monitoring of twenty-nine road obliteration sites on the Clearwater National Forest.  Represent program in various inter-disciplinary teams.  Assist Clearwater National Forest in completion of Road Obliteration Monitoring Report.  

Relevant Training:

· Road Obliteraton Training, 1999, USDA Forest Service
· Applied Fluvial Geomorphology, 2000, Wildland Hydrology
· Riparian Zone Workshop, 2000, NRCS
· NEPA Training, 2001, Herrera Environmental Consultants
Previous Employment:

· May 1999 – Present


Nez Perce Tribal Fisheries/Watershed
Habitat Biologist

· January 1998 – May 1999

Nez Perce Tribe/TERO 
Instructor

· Summer 1992 – Summer 1995
Nez Perce Tribal Fisheries Department
Summer Intern

Relevant Job Completions:

Project leader and inspector of 15 miles of road obliteration, Summer of 1999.   Tribal lead in road obliteration monitoring of 30 sites throughout CNF, Summer of 2000.    Lapwai Creek & Big Canyon Creek Culvert Survey and Analysis, Spring 2000.

DONALD R. BRYSON

EDUCATION:  
University of Washington




B.S Biological Oceanography

1970




B.S Fisheries



1973




B.A Zoology



1973

EXPERIENCE:

NEZ PERCE TRIBE   7/87 to present

Represent the Nez Perce Tribe in the following forums: Grande Ronde Model Watershed program (Board and associated committees), the Wallowa County Natural Resource Advisory Committee and its associated committees, and the Wallowa Resources Steering Committee and as an alternate on the Board.

Facilitate coordination within Wallowa County and between the County and the Nez Perce Tribe and Union County.  Coordination between all local entities is essential for the successful completion of this project.

Work with local landowners and local management agencies to develop and implement fisheries habitat projects and Watershed Action Plans/ Comprehensive Resource Management Plans, and to develop watershed habitat analyses.

Participated with the Wallowa County government, State agencies, local residents and industry, and conservationist to develop the Wallowa County - Nez Perce Tribe Salmon Recovery Plan.  Participated in the development of Union and Wallowa counties= Eco-system Diagnosis and Treatment Project with Mobrand Biometrics to provide technical support for project planning relating to the Grande Ronde Model Watershed Program and local planning efforts.

Wrote an evaluation of the Lower Snake River Compensation Plan hatchery program in the Grande Ronde River, the Subbasin Plan for the Imnaha River, the initial phases of the Grande Ronde Hatchery Master Plan under the N.E. Oregon Hatchery master planning process, and Chapter 6 for the final spring chinook Master Plan.  Participated on four public ad hoc committees organized by the U.S. Forest Service and the Bureau of Land Management to develop management plans for two Wild and Scenic River segments and one study stream in Northeast Oregon and a management plan for the lower Grande Ronde River in Washington.  Contracted out to the Wallowa-Whitman National Forest to write a fisheries monitoring plan for the Tepee Butte Fire Environmental Impact Statement.  Participated in writing the EDT report for the Grande Ronde and Imnaha subbasins and the IFIM report for the Lostine River.

Previous employers:

U.S. Army Corps of Engineers, National Marine Fisheries Service, Quinault Indians, U.S. Forest Service

Publications and accomplishments:

1) Wrote the Nez Perce Tribe Evaluation of the LSRCP Hatchery Production in the Grande Ronde River Subbasin-Working Report (1988-1989)
2) Contracted out to the Wallowa-Whitman National Forest to write a fisheries monitoring plan for the Tepee Butte Recovery Project, FEIS. (1989)
3) Wrote the Imnaha River Subbasin Salmon and Steelhead Plan (1989-1990)

4) Participated in writing the Grande Ronde Subbasin Salmon and Steelhead Plan (1989-1990)

5) Participated in developing the Upper Grande Ronde River Anadromous Fish Habitat Protection, Restoration, and Monitoring Plan (1992)

6) Participated in writing the Wallowa County/Nez Perce Tribe Salmon Habitat Recovery Plan (1992-1993 and revised in 1999 to include a multi-species strategy)

7) Participated on four public ad hoc committees organized by the Forest Service and the Bureau of Land Management to develop management plans for two Wild and Scenic River segments and one study stream in Northeast Oregon and a management plan for the lower Grande Ronde River in Washington. (1992-1993)

8) Wrote the initial drafts of the Northeast Oregon Hatchery Project Grande Ronde River Management Plan and a portion of the Northeast Oregon Hatchery Project Imnaha River Management Plan (1989-1993)

9) Participated in developing the Grande Ronde Model Watershed Operations-Action Plan (1993-1994)

10) Wrote the Bear Creek Action Plan (1994)

11)  Wrote the Lostine River Assessment. (1995)

12)  Participated in writing the Application of the Ecosystem Diagnosis and Treatment Method to the Grande Ronde Model Watershed Project (1995-1997)

13)  Participated in writing the Lostine River Instream Flow Study (1997-1998)
14)  Wrote Chapter 6 of the Northeast Oregon Hatchery Project-Spring Chinook Master Plan (2001)

15) Attended two Fluvial Geomorphology classes taught by Dave Rosgen.

16) Have written 28 project proposals, 27 funded.

17) Have reviewed 853 project proposals for: BPA (N.E. Oregon/S.E. Washington subregion), the Grande Ronde Model Watershed Program, the Oregon Watershed Health Program, the Governor’s Watershed Enhancement Board, and the Oregon Watershed Enhancement Board (Region 5-Eastern Oregon)
Terry Carlson

Hydrologist

Wallowa Mountains Office, Wallowa-Whitman National Forest
Education:
1982 B.S. Natural Resource Management – Colorado State University, Fort Collins, CO



1992 M.S. Soil Science and Water Resources – Oregon State University, Corvallis, OR

Current Responsibilities:  Zone hydrologist for the U.S. Forest Service.  Coordinate soil and water activities on the Wallowa Mountains Zone of the Wallowa-Whitman National Forest.  Provide input to zone timber, range, recreation, wilderness, engineering, and watershed restoration projects.  Supervise and implement the culvert survey.  

Relevant Training:

· Culvert Survey Training, 2000, 2001, USDA Forest Service
· Applied Fluvial Geomorphology, 1992, Wildland Hydrology
· NEPA Training
· Road and Water Interaction Workshop, 2000, USDA Forest Service
Previous Employment:

· December 1992 – Present

Wallowa-Whitman National Forest
Hydrologist

Relevant Job Completions:

Project leader and implementation team for the 2000 and 2001 culvert surveys completed on the Wallowa Mountains Zone.
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