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Title:
Clackamas County 2001 Fish Passage Improvements

Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

Clackamas County’s 2001 Fish Passage Improvement Project consists of 14 road/stream crossings within County road right-of-ways which have been identified as passage barriers to ESA-listed Chinook salmon and Steelhead, as well as Coho salmon, Cutthroat trout, and Pacific and Brook lamprey.  The existing structures will be removed and replaced with structures approved by the National Marine Fisheries Service (NMFS) and Oregon Department of Fish and Wildlife (ODFW).  Completion of the projects will potentially restore access to 26 miles of high quality spawning and rearing habitat, which has immediate benefits to populations of both anadromous and resident species of fish.  Water quality will be improved by greatly reducing erosional scour and resulting sediment loads caused by improperly placed or designed culverts, benefiting other aquatic life as well as fish.

Fish populations utilizing habitat in Clackamas County will benefit from restoration efforts during the power system emergency since their watersheds are downstream of the Columbia River’s lowest power-generating dam at Bonneville.  Although they must migrate through heavily urbanized areas, they do not experience many of the stressors that fish migrating further up the Columbia encounter.   By funding efforts to remove the barriers to fish passage that County culverts pose, BPA will be making a significant contribution to enhancement of salmon populations within a major sub-watershed of the Columbia River.

b. Justification as 2001 Action Plan For Fish in Response to Power System Emergency Solicitation of Proposals 

1. Anadromous fish species are present, or have historically been present, in all of Clackamas County’s seven watersheds (Clackamas, Sandy, Molalla, Pudding, Tualatin, Kellogg, Johnson). Chinook salmon and Steelhead in the Lower Columbia and Upper Willamette ESU’s were listed on the federal Endangered Species Act as “threatened” in 1998 and 1999.  In addition, populations of Coho Salmon are in serious decline.  Clackamas County’s Fish Passage Improvement Program has identified approximately 975 culverts/stream crossings in County road right-of-ways that are barriers to juvenile and/or adult fish passage and has developed a long-term plan to replace them as limited funding allows.  The 14 culverts within Clackamas County’s 2001 Fish Passage Improvement Program have all been identified as barriers to passage for anadromous Chinook, Steelhead and/or Coho salmon.  Replacement of the culverts will correct jump, velocity, and/or slope issues.  If these culverts were not replaced during the 2001 season, the opportunity to open 26 stream miles of quality spawning and rearing habitat to anadromous as well as resident species would be lost or delayed.

Clackamas County’s strategy for replacing improperly placed and/or functioning road culverts to assist in restoring fish habitat is supported by the Oregon Road/Stream Crossing Restoration Guide, Spring 1999 (http://www.nwr.noaa.gov/1salmon/salmesa/4ddocs/orfishps.htm).  According to the Guide, in addition to the blockages presented by the culverts themselves, other adverse effects include: 

1. The loss of genetic diversity in an upstream reach for resident fish as fish can go downstream but not back upstream. 

2. The loss of range for anadromous juveniles and resident fish that may migrate upstream at certain times of the year. 

3. The loss of nutrients from the anadromous spawning adults to reaches upstream of passage blockages. 

4. Changes in fish genetics or community assemblages upstream of fish passage impediments because certain stronger swimming fish species or life stages can pass upstream while the weaker swimming fish can not. 

5. The loss of resident fish on small streams after extreme flood or drought events that evacuates fish from the reach and fish are not able return. 

Improperly placed culverts also often result in chronic sediment inputs into the stream, resulting in degraded spawning gravels and water quality.

2.  U.S. Army Corps of Engineers 404 permits and Oregon Division of State Lands Removal and Fill permits have been obtained for 13 of the 14 projects, with the last permit in process.  In addition, consultations with the NMFS have been concluded.  Clackamas County owns the right-of-way for each project and has also acquired a Right-of-Entry document from each adjacent property owner.

c. Rationale and relationship to criteria for 2001 Action Plan For Fish in Response to Power System Emergency Solicitation of Proposals 

Clackamas County’s 2001 Fish Passage Improvement Program benefits ESA-listed Chinook Salmon and Steelhead populations in the Lower Columbia and Upper Willamette ESUs, as well as anadromous Coho Salmon and resident cutthroat trout, and Pacific and Brook Lamprey. These populations will benefit from restoration efforts during the power system emergency since they utilize habitat in watersheds that are downstream of the lowest power-generating dam at Bonneville. They are not affected to the extent other runs may be by decisions that must be made regarding utilization of water through the dams for power generation or for spillage for salmon or by other passage issues on their voyage from and to their rearing and spawning habitats.  Although they do have to migrate through intensely urbanized areas, the fact that these fish experience fewer stressors than fish migrating upstream on the Columbia River makes them significant within the Columbia River Basin.  By funding efforts to remove the barriers to fish passage that County culverts pose, BPA will be making a significant contribution to enhancement of salmon populations within a major sub-watershed of the Columbia River.

The 14 projects are scheduled to be completed during the June-September 2001 timeframe, and 13 of 14 federal/state permits (one is in process) and landowner permissions have been secured.  Consultation with the NMFS is complete.  Ongoing maintenance and monitoring of culvert functionality will be funded and performed by Clackamas County.  Biological monitoring, to be completed at least annually by a team comprised of Clackamas County and NMFS and/or ODFW staff, is funded through 2005 by the Oregon Watershed Enhancement Board.

d. Relationships to other projects 
Clackamas County’s Fish Passage Improvement program fits within the region’s salmon recovery efforts and within the County’s overall response to the ESA, which has to date included operational reviews and 4(d) programmatic limitation submittals to NMFS for development regulations, vegetation management, road maintenance, and culvert replacement.  The County is partnering with several cities within Clackamas County on these activities.  Another county department, Water Environment Services, is working on restoration of urban streams and riparian areas.

Correcting road/stream crossing problems is a key restoration activity within the Oregon Plan for Salmon and Watersheds.  This plan addresses the requirements of the Clean Water Act and the Endangered Species Act and brings public and private landowners, watershed councils and citizens together to restore Oregon’s native fish runs and their habitat.  

Clackamas County is working with local watershed councils such as the Clackamas River Basin Council (CRBC) on barrier assessments.  We are currently partnering with the CRBC to complete a public and private property barrier assessment of the Clackamas River watershed.

The BPA has previously funded projects in the upper reaches of the Clackamas River Basin, including such projects as the Clackamas River Side Channel Improvement Project # 9304100.  Continued efforts in the mid and lower reaches of the Clackamas River are an integral part of the overall plan to restore salmon and steelhead to a healthy sustainable level.   

e. Proposal objectives, tasks and methods
Objectives 

The long-term objective of Clackamas County’s Fish Passage Improvement Program is to assist in restoring overall habitat conditions and in the recovery of native fish stocks in the county’s seven watersheds by replacing or retrofitting culvert structures which present barriers to passage. 
Results of the culvert replacement program may include: restoring access to high quality rearing and spawning habitat; restoration of habitat for juveniles for feeding and predator avoidance; opportunities to retain/restore genetic diversity in resident fish in upstream reaches; addition of nutrients from anadromous spawning adult carcasses; improvement of the riparian areas surrounding the road/stream crossings; and habitat and water quality improvements through elimination or reduction of sediment inputs caused by improperly placed or functioning culverts. 

Through a preliminary inventory, the County has identified 975 culverts that are barriers to passage for Chinook Salmon, Steelhead, Coho Salmon, Cutthroat Trout, as well as Pacific and Brook lamprey.  Using a prioritization tool developed by an interdepartmental County team, Oregon Department of Fish and Wildlife (ODFW) and with input from the NMFS, a long-term replacement program has been developed and will be implemented as limited funding allows. The tool, “A Guide to Prioritizing Fish Passage Projects in Clackamas County”, was submitted to NMFS in July 2000 as a 4(d) Rule programmatic limitation and is currently under review. The County continues to refine the inventory and is also partnering with watershed councils to collect information about potential barriers on private property to complete the information.  Since 1998, 31 culvert barriers have been replaced, reestablishing fish passage to 51.7 stream miles within Clackamas County.  The 2001 program consists of the 14 culvert replacement projects listed below in order as listed in Part 1.  All projects are scheduled for completion by September 2001.

Clackamas County has not completed the development of measurable biological objectives at this stage of the program.  However, meeting the above-stated objectives will be an important element in restoring overall habitat conditions, satisfying anadromous and resident species’ basic requirements for reproduction, habitat for food and cover, and refuge.  In conjunction with the NMFS and ODFW, a biological monitoring program is being developed which will provide the County and other agencies specific biological information on the effects/benefits of the program over a 10-year period.

Tasks and Methods 

Each individual project is itemized (as in Part 1) and briefly described below with its location, species presence and stream miles opened according to ODFW, problem statement and corrective action to be taken and project timeframe.  The enclosed map displays the location of each project site. The following information and practices are common to each site:

· All projects were designed by Clackamas County and, with one exception (noted), will be constructed by the County in accordance with ODFW’s Road/Stream Crossing Restoration Guide.  Project designs are enclosed.

· 13 of 14 projects have approved federal and/or state permits and private property access permissions and are ready to proceed on schedule.  The NMFS consultation and DSL permit for the #2. project, Bakers Ferry Rd., are complete; the COE 404 permit is near completion.

· The Oregon Department of Fish and Wildlife has verified species presence and the barrier problem presented to them at each project site (supporting letters enclosed).

· Appropriate erosion control will be installed prior to construction.  Riparian area to be disturbed will be as limited as is possible.

· Streams will be seined prior to construction to assure all aquatic life has been removed and relocated.

· Cofferdams will be installed to dewater the project area and water pumped around using a screened pump.  Equipment will not be used in-stream.

· Project sites will be monitored for turbidity and an inspector assigned to conduct random daily inspections.

· After construction each project area will be re-seeded with a native grass mix to stabilize the site. During the Fall of 2001, the Clackamas River Chapter of Trout Unlimited will return to each site with plants and volunteers to replant the riparian areas.

a. Henrici Road MP 4.13.  

· Location: Abernethy Creek tributary, Willamette River direct.  

· Species present: Steelhead, Coho Salmon, Cutthroat Trout, possible Pacific and Brook Lamprey.  
· Stream miles opened: 2.3.  
· Problem: The 2 existing culverts are at a 1.3% and 2.4% slope and present both jump and velocity barriers for adults and juveniles.  Flow velocities also contribute to increased sediment loads in the stream.  

· Corrective action: The existing 48” HDPE plastic pipes will be removed and an aluminum pipe arch 128 inches wide by 83 inches high by 55 feet long will be installed at a slope of 1.3%, aligned to match the long stream profile.  The new structure will be embedded 1.5 feet below the long stream profile.  This design will eliminate the jump, reduce velocities, allow debris to pass, and allow a natural streambed to form.  In accordance with the ODFW Road and Stream Crossing Restoration Guide, large boulders will be placed strategically throughout the structure, creating resting shadows for passing fish.  

· Project timeframe: 2 weeks, late August to early September 2001.

b. Bakers Ferry Road MP 1.35.  

· Location: Foster Creek, Clackamas River watershed.  

· Species present: Steelhead, Coho Salmon, Cutthroat Trout. 

· Stream miles opened: 4.4 

· Problem: The existing culvert has 3 to 5 foot perch and a slope of 2.4% which exceeds the ODF&W fish passage requirements.  This culvert is the # 1 priority for replacement on the ODF&W list and the Clackamas River Basin Council’s list.  

· Corrective Action: The existing 150’ long by 96” diameter corrugated metal pipe will be removed as well as the two failed weirs downstream installed 15 years ago by ODF&W/County forces. Installation of a 36’ span by 19’ rise by 75’ long open bottom concrete arch will take place From June 1st through September 30th.  All in channel work will be done during the in-water-work-window as per consultation with ODF&W and the NMFS. The structure will be embedded one foot below the long stream profile.  This design will reduce the velocities, allow debris to pass and allow a natural streambed to form. Large boulders will be placed strategically throughout the structure, creating resting “shadows” for fish.    

· Timeframe:  4 months starting June 1, ending September 30.      

c. Amisigger Road MP 0.04. 

· Location: Deep Creek tributary, Clackamas River watershed.  

· Species present:  Steelhead (Winter), Coho and Cutthroat.  

· Stream miles opened: 5.0.  

· Problem: The 3 existing culverts at the project site are listed on ODFW’s list of stream blockages as under capacity and continually jammed with material. The resulting velocities and material are a blockage to fish passage. Also prohibits natural stream process transport of gravel, cobble, and woody material.

· Corrective action: The project proposes to remove the existing corrugated metal pipes and to install a 3-sided open bottom concrete box 10’ wide by 5’ high by 50 feet in length at a slope of 0.4%.  The structure will be embedded one foot below the long stream profile.  This design will reduce the velocities, allow debris to pass and allow a natural streambed to form.  Large boulders will be placed strategically throughout the structure, creating resting “shadows” for fish. 

· Timeframe: 2 weeks, mid-July to early August 2001.

d. Colorado Road MP 0.71  

· Location: Deep Creek tributary, Clackamas River watershed.  

· Species present: Steelhead (Winter), Coho and Cutthroat.  

· Stream miles opened: 1.5  

· Problem: The existing culvert is at a 1.9% slope and is under capacity.  The resulting velocities are a blockage to fish passage.  

· Corrective action: The existing corrugated metal pipe will be removed and an aluminum pipe arch  77” wide by 52” high by 40’ in length installed at a slope of 1.1%, embedded one foot below the long stream profile.  The design will reduce velocities and allow for debris to pass and a natural streambed to form.  Large boulders will be placed strategically throughout the structure, creating resting “shadows” for fish.  

· Project timeframe: 1 week, mid-July to early August 2001.

e. Elisha Road MP 0.61  

· Location: Rock Creek tributary, Molalla River watershed.  

· Species present: Steelhead (Winter), Chinook (Spring and Fall), Coho and Cutthroat.  

· Stream miles opened: 0.5.  

· Problem: The existing culvert at this project site is on ODFW’s list of stream blockages.  It restricts stream width, has an 18-inch perch and is at 0.0% slope.  The resulting velocities due to restricted stream width and the jump are a blockage to fish passage.  
· Corrective Action: The existing 48” corrugated metal pipe will be removed and a 96” HDPE plastic pipe installed at 0.0% slope.  The pipe will be embedded three feet below the long stream profile with three baffles to insure the retention of material in the structure.  This design will reduce the velocities, eliminate the jump and allow a natural streambed to form.  Large boulders will be placed strategically throughout the structure creating resting “shadows” for fish.  

· Project schedule: 1 week, late June-early July 2001.

f.
Macksburg Road MP 0.40

· Location: Side channel to the Molalla River.  

· Species present: Steelhead (Summer and Winter), Chinook (Spring and Fall), Coho and Cutthroat.  

· Stream miles opened: 0.4.  

· Problem: The 2 existing culverts are on ODFW’s list of stream blockages.  They are under capacity and continually blocked with debris, as well as being at a 0.5% to 1.0% slope.  The resulting velocities and the debris and slope present a blockage to fish passage.  

· Corrective action: The existing concrete and corrugate metal pipe culverts will be removed and an aluminum box culvert 9’2” wide by 3’3” high by 50’ in length installed at a slope of 0.0%, embedded 0.7 feet below the long stream profile.  The design will reduce velocities, allow debris to pass, and allow for a natural streambed to form.  

· Project timeframe: 1 week, late June to early July 2001.

g.
Newkirchner Road MP 0.17.  

· Location: Buckner Creek tributary, Molalla River watershed. 

· Species present: Steelhead (Winter), Chinook (Fall), Coho and Cutthroat.  

· Stream miles opened: 0.17.  

· Problem: The existing culvert at this project site is on ODFW’s list of stream blockages.  It is undersized and at a slope of 2.8%, resulting in a velocity barrier for juveniles.  

· Corrective action: The existing corrugated metal pipe will be removed and an aluminum pipe arch 64” wide by 43” high by 35’ in length installed at a slope of 0.5%, embedded one foot below the long stream profile.  This design will reduce velocities and allow debris to pass, and allow a natural streambed to form. 

·  Project schedule: 1 week, July 2001.

h. Newkirchner Road MP 1.66.  

· Location:  Buckner Creek tributary, Molalla River watershed.  
· Species present: Steelhead (Winter), Chinook (Fall), Coho and Cutthroat.  
· Stream miles opened: 3.0.  
· Problem: The existing culvert is on ODFW’s list of stream blockages.  It is at a 1.3% slope, has a 10-inch perch and is under capacity.  The resulting velocities and the jump are a blockage to fish passage.  
· Corrective action: The existing corrugated metal pipe arch will be removed and  an aluminum pipe arch 141” wide by 92” high by 50’ in length installed at a slope of 0.0%.  The culvert will be embedded one foot below the long stream profile.  This design will reduce velocities and allow debris to pass and a natural streambed to form.  
· Project schedule: 1 week, July 2001.
i. Royer Road MP 0.70.  

· Location:  Headwaters of Richardson Creek, Clackamas River watershed.  

· Species present: Steelhead (Winter), Coho and Cutthroat.  

· Stream miles opened: 1.7. 

· Problem: The existing culvert is on ODFW’s list of stream blockages.  The culvert restricts stream width, has a 12-inch perch and is at 3.6% slope.  The resulting velocities and the jump block fish passage.  

· Corrective action: The existing 36-inch corrugated metal pipe will be removed and a three-sided open bottom concrete box 8’1” wide by 4’6” high by 45’ length installed at a 4.3% slope.  The structure will be embedded two feet below the long stream profile.  The design will reduce velocities, eliminate the jump and allow for a natural streambed to form.  Large boulders will be placed strategically throughout the structure, creating resting “shadows” for fish.  

· Project schedule: 2 weeks, mid-July to early August 2001.

j. Sprague Road MP 0.11  

· Location:  Tributary to Molalla River. 

· Species present:  Steelhead (Summer and Winter), Chinook (Spring and Fall), Coho and Cutthroat.  

· Stream miles opened: 1.5.  

· Problem: The existing culverts at this project site are on ODFW’s list of stream blockages.  They are at a 1.3% slope, under capacity and continually jammed with material.  The resulting velocities and material are a blockage to fish passage.  Corrective action: The existing corrugated metal pipes will be removed and two pipe arches 57” wide by 38” high by 35’ in length installed at a slope of 0.0%, embedded one foot below the long stream profile. The design will reduce velocities and allow for material to pass and a natural streambed to form.  

· Project schedule: 1 week, late June to early July 2001.

k. Unger Road MP 4.12
· Location:  Nate Creek tributary, Molalla River watershed.  

· Species present: Coho and Cutthroat.  

· Stream miles opened: 1.7.  Problem: The existing culvert at this project site is on ODFW’s list of stream blockages.  It is at a 1.3% slope and is under capacity.  The resulting velocities are a blockage to fish passage.  

· Corrective action: The project proposes to remove the existing corrugated metal pipe and to install an aluminum pipe arch 141” wide by 92” high by 75’ in length at a slope of 1.1%, embedded one foot below the long stream profile.  The design will reduce velocities, allow for material to pass and a natural streambed to form.  Large boulders will be place strategically throughout the structure, creating resting “shadows” for fish.  

· Project schedule: 1 week, mid-July to early August 2001.

l.
VanCuren MP 0.51
· Location:  Goose Creek, Clackamas River watershed.  

· Species present: Steelhead (Winter), Coho and Cutthroat.  

· Stream miles opened: 2.1.  

· Problem: The 3 existing culverts at this project site are on ODFW’s list of stream blockages.  They are at a 1.2% slope, under capacity and continually jammed with material. The resulting velocities and material are a blockage to fish passage.   
· Corrective action: The existing corrugated metal pipes will be removed and an aluminum pipe arch 83” wide by 57” high by 45’ in length installed at a slope of 0.9%, embedded one foot below the long stream profile.  The design will reduce the velocities, allow for debris to pass and allow a natural streambed to form.  Large boulders will be placed strategically throughout the structure creating resting “shadows” for fish.  

· Project schedule: 2 weeks, mid-July to early August 2001.

m. Dryland Road MP 7.80 

· Location: Dove Creek, Molalla River watershed.  
· Species present: Steelhead, Chinook, Coho and Cutthroat.  
· Stream miles opened: 1.5. 
· Problem: The existing culvert is on ODFW’s list of stream blockages.  It is at a 1.6% slope and is misaligned with the stream channel, presenting a barrier to fish passage.  
· Corrective action: The existing corrugated metal pipe arch will be removed and replaced with a three-sided open bottom box culvert, 10’ wide by 8’ high by 60’ in length, installed at 0/0% slope.  The structure will be aligned to match the creek channel. 
· Project schedule: 2 weeks, July 2001.
n. Brooks Road MP 0.25
· Location: Doane Creek tributary, Clackamas River.  

· Species present:  Steelhead, Coho and Cutthroat.  

· Stream miles opened: 0.4.  

· Problem: The existing culvert at this project site is on ODFW’s list of stream blockages.  It is under capacity and at 1.3% slope, resulting in a velocity barrier for juveniles.  

· Corrective action: The existing corrugated metal pipe and catch basin will be removed and an aluminum pipe arch 57” wide by 38” high by 70’ in length installed at a slope of 0.5%, embedded one foot below the long stream profile.  This design will reduce the velocities, allow for debris to pass and allow a natural streambed to form.  

· Project schedule: 1 week, mid-July to August 2001.

Monitoring: Clackamas County, the NMFS, and ODFW are developing a monitoring plan to assess the biological effects and benefits of the culvert replacement program. Monitoring will occur for 10 years after installation of a new structure.

f. Facilities and equipment
Clackamas County’s Transportation Maintenance Division maintains a construction fleet suitable for most of the projects described in this application. Equipment (50,000 lb class excavator) will be rented to supplement the fleet as needed. Clackamas County has a full service heavy equipment repair shop for any equipment breakdowns or custom fabrications needed. Clackamas County currently has up-to-date computer hardware and software to maintain any database activities, printing and web page requirements.

g. References

Oregon’s Road/Stream Crossing Restoration Guide: http://www.nwr.noaa.gov/1salmon/salmesa/4ddocs/orfishps.htm


Routine Culvert Maintenance and Elimination of Barriers to Fish Passage in Clackamas County (hard copies enclosed)

Oregon Plan for Salmon and Watersheds, Oregon Aquatic Habitat Restoration and Enhancement Guide, Section 2: http://powder.wrd.state.or.us/programs/salmon/

Letters of Support: 

· Oregon Department of Fish and Wildlife (http://www.dfw.state.or.us/), 

· Oregon Trout (http://www.ortrout.org/get/get.htm), 

· Clackamas River Basin Council (http://clackamasriver.org/), and

·  Molalla RiverWatch.

Fish passage improvement projects completed in Clackamas County: http://www.co.clackamas.or.us/sr/crp.html.


Section 4. Key personnel
In 1998, Clackamas County formed its Culvert Remediation Team.  The Team is responsible for program planning, designs, permitting, and construction of the projects. 

Clackamas County is considered one of the lead agencies in the effort to remediate passage barriers on County road systems.  Over the last three years our team has replaced or retrofit 31 culverts.  Our crews have attended the Oregon Department of Forestry/Oregon Department of Fish & Wildlife’s Fish Passage Short Course, the Oregon Department of Transportation’s Culvert Fish Passage Improvement course and extensive in house training and are qualified to do any culvert project.  Thirteen of the fourteen projects in this application will be constructed using County crews.  The only exception is the Bakers Ferry Road/Foster Creek project, which will be contracted out.  The contract is out for bid at this time and we will not know who will be awarded the bid until after this application is submitted.

Key project personnel:

Dave Watson, Road Maintenance Supervisor/Project Manager. 19 years with Clackamas County Transportation Maintenance, 18 Years culvert installation experience. Duties include responsibility for construction of road/stream crossings in Clackamas County and subsequent monitoring activities, project design review, grant review. Managed the removal and replacement of 5 Road/Stream crossings to a fish passable standard in 2000. 

Mark Mouser, Fish Passage Program Coordinator.  13 Years with Clackamas County. Authored the Fish Passage Program.  Duties include, project design, project coordination, grant writing, inspector.  Responsible for the remediation of 31 Road/Stream crossings in the past three years.  

Brian Van Smoorenburg, PE, Civil Engineer and Project Manager:

Education and Licenses:

B.S. Civil Engineering, June 1991, Corvallis OR









Registered P.E. #33825, Washington, October 1996









Registered P.E. #19609PE, Oregon, January 1997









EIT #9484, Oregon, May 1991

Technical Capabilities:


- Experienced emphasis in bridge design, fish passage structures









- Design and construction project management for bridge and other










Transportation Capital Improvement Projects.

Work Experience:



Civil Engineer, Clackamas County, Oregon 1997-2001








- Managed at least 8 construction and design projects, including









  Anspach Box Culvert, Maple Lane slide, and Woodcock Creek Bridge.

· Designed 3 intersection safety-related fixes.

- Setup and oversaw five construction bid contracts in a 1-year period, preventing


high overhead costs.

Transportation Engineer, WS Department of Transportation, Vancouver WA

1991-97

- Design/Planning (5 yrs):  Managed designs of commercial five-lane paving and drainage projects with wetland mitigation biofiltration.  In charge of preliminary scoping of the Washington State Padden Expressway.  Organized the development of projects entailing design of drainage, alignment, grade, R/W acquisition, signing, cost estimates, special provisions, traffic capacity timelines and intersection design.
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