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Project Summaries

________________________________________________________________________

Purpose
The purpose of this chapter is to briefly describe pre-design projects, their estimated costs, and
implementation considerations.

Beaverton Hillsdale Highway Cluster
Impervious surfaces cover over 30 percent of the Beaverton Hillsdale Highway corridor.
Impervious surface cover in this range reduces rainfall infiltration, increases stormwater runoff
volume and velocity, and degrades stormwater quality. Research shows that impervious cover
greater than 10 percent reduces urban stream stability, resulting in unstable and eroding
channels. These changes degrade in-stream habitat and affect fish communities.
To address these problems, projects in this cluster focus on stormwater management. These
projects will help the Bureau of Environmental Services (BES) meet regulatory obligations under
the City’s NPDES Municipal Separate Storm Sewer System (MS4) permit, help meet total
maximum daily load (TMDL) requirements, and improve watershed health.
See Section 8.2.1 for more information on the projects summarized below.
Stormwater Retrofits
The BES Sustainable Stormwater team developed a stormwater retrofit pre-design for the Nevah
Shalom site. This pre-design was subsequently used as a template for consultants, through oncall contracts with BES, to develop stormwater management pre-designs to retrofit six additional
sites within the Beaverton Hillsdale Highway Cluster (Figure 5-1).
Table 5-1 summarizes the sites, impervious area treated, and construction costs. The average
construction cost per square foot of impervious area managed for the seven sites is $1.99. At this
average construction cost, approximately 72 percent of the impervious area at each site is
managed.
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Table 5-1: Beaverton Hillsdale Highway Cluster
Stormwater Retrofits Summary

Site

Raleigh Hills
Shopping Center
Hillsdale
Raleigh Woods
Apartments
Beaverton Hillsdale
Highway at Shattuck
Road
Beaverton Hillsdale
Highway at 45th
Portland Christian
Center
Nevah Shalom
Total

Impervious
Area Treated
(square feet)

Percent
Impervious
Area (IA)
Treated

Construction
Cost

Cost/Square
Foot

132,450
183,050

68%
42%

$545,411
$303,232

$4.12
$1.66

128,650

93%

$314,146

$2.44

105,661

51%
77%

$140,088

$1.33

$121,349

$1.28

$266,500
$228,488
$1,919,214

$1.26
$1.82
$1.99

94,450
100%
211,500
125,250
981,011

73%
72%

Estimated Costs
Construction
Design (20%)
Startup – 0&M (10%)
Contingency (20%)
Total

$1,919,214
$ 383,842
$ 191.921
$ 383,842
$2,878,819

These retrofit projects are located on private property. Policies are not yet in place to spend BES
capital funds to design and construct stormwater facilities on private property. In addition,
permission to construct any facilities on private property would need to be obtained. Because of
their proximity to Fanno Creek, many of these properties discharge stormwater directly to the
creek and therefore are not subject to the MS4 permit. Implementation priority should be given
to properties within the City’s MS4 system.
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Figure 5-1: Stormwater Retrofit Sites
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Beaverton Hillsdale Highway Stormwater Drainage Retrofits
This project will provide stormwater treatment for runoff from Beaverton Hillsdale Highway,
which drains into Fanno Creek. The project area includes 2 miles of the Beaverton Hillsdale
Highway, from Southwest Sunset Boulevard to the City limits (Figure 5-2). This project will
provide for treatment of highway runoff through installation of inlet, manhole, and small vault
treatment systems.
These retrofits would be located primarily within the existing street right-of-way for the
Beaverton Hillsdale Highway. The City is responsible for maintenance of this section of
highway, and the stormwater facilities are part of the City’s MS4 system. The choice of Cityapproved stormwater technologies that could be installed into the existing drainage system is
extremely limited. The actual performance of these facilities and the ability to install them as a
retrofit may be limited.
Estimated Costs
Unit Costs
For treatment of ¼ acre of impervious highway area:
• Filterra units: $9,898/unit
• Stormwater filter: (2 cartridge systems)
• Catch basin installation: $7,900/unit
• Manhole installation: $10,900/unit
Assumptions
• Treatment unit/¼ acre
• Installation
• Contingency (25%)
• Engineering (20%)

$10,000
1,500
2,875
2,875
Total $17,250

Cost Estimate
• Cost/acre IA: 4 x $17,250 = $69,000/acre
• Total area: 20 acres IA less 4 acres other treatment = 16 acres
¾ Total Cost = 16 x 69,000 = $1,104,000
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Figure 5-2: Beaverton Hillsdale Highway
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Culvert Retrofits
The Pre-design project evaluated the existing culverts within the Beaverton Hillsdale Highway
cluster based on ratings of hydraulic capacity, maintenance, and fish habitat (Figure 5-3). Based
on the evaluation, four culverts were selected for preparation of detailed pre-designs, as
prioritized in the following list:
1.
2.
3.
4.

SW 45th Avenue (crossing at the Fanno Creek mainstem)
SW Shattuck Road (crossing at the Fanno Creek mainstem)
SW 35th Avenue (crossing at the Fanno Creek mainstem)
SW 39th Drive (crossing at an unnamed tributary)

The pre-design recommendations for each culvert retrofit and the estimated construction costs
are shown below. The cost estimates are based on the detailed engineering pre-designs.
SW 45th Avenue
The recommended alternative for the 45th Avenue crossing is a 32-foot-wide by 45-foot-long
bridge (Figure 5-4). This design meets the required criteria; it provides fish passage and conveys
the 25-year flow without surcharge.
Estimated Costs:
Construction
Design (30%)
Construction management (18%)
Contingency (25%)
Easement acquisition
Total

$ 775,674
$ 232,696
$ 41,185
$ 193,194
$ 128,000
$1,370,749

SW Shattuck Road
The recommended alternative for the Shattuck crossing is a 20- by 8-foot stream simulation
culvert backfilled with 2 feet of streambed material (Figure 5-5). This design meets the required
criteria; it provides fish passage and conveys the 25-year flow without surcharge. The solid
bottom will protect the underlying sanitary sewer pipe from exposure.
Estimated Costs
Construction
Design (30%)
Construction management (18%)
Contingency (25%)
Easement acquisition
Total

$
$
$
$
$
$

579,250
173,775
31,280
144,813
58,000
987,118

SW 35th Avenue
The recommended alternative for the 35th Avenue crossing is a 16- by 7-foot stream simulation
culvert backfilled with 2 feet of streambed material (Figure 5-6). This design meets the required
criteria; it provides fish passage and conveys the 25-year flow without surcharge.
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Estimated Costs
Construction
Design (30%)
Construction management (18%)
Contingency (25%)
Easement acquisition
Total

$
$
$
$
$
$

559,740
167,922
30,226
139,935
10,000
907,823

SW 39th Drive
The most immediate concern at this location is accumulation of debris at the upstream end of the
culvert. Therefore, the recommended alternative is to retrofit the inlet to minimize problems
with debris and reduce maintenance needs (Figure 5-7). Modifications will include upgrading
the trash rack, smoothing the entrance to the culvert, and removing portions of the sedimentation
box upstream from the culvert.
Estimated Costs
Construction
Design (30%)
Construction management (18%)
Contingency (25%)
Easement acquisition
Total

$
6,950
$
2,085
$
1,251
$
1,738
$
0
$ 12,024
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Figure 5-3: Beaverton Hillsdale Highway Culverts
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Figure 5-4: SW 45th Culvert Pre-design Plan and Profile
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Figure 5-5: SW Shattuck Culvert Pre-design Plan and Profile
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Figure 5-6: SW 35th Culvert Pre-design Plan and Profile

5-11

June 2008 Final Report

Figure 5-7: SW 39th Culvert Pre-design Plan and Profile
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Outfall Retrofits
The Pre-design project evaluated the existing stormwater outfalls within the Beaverton Hillsdale
Highway Cluster (Figure 5-8) and selected five outfalls for preparation of detailed pre-designs.
The Pre-design recommended retrofits to the existing pipes at three of the outfalls and the
construction of water quality facilities at the other two outfall locations.
The three recommended retrofits and associated cost estimates are shown below.
Outfall ACM514
The recommended retrofit is to line the existing 12-inch CMP with CIPP to repair holes created
by corrosion. This requires difficult staging and traffic control because the pipe runs underneath
Beaverton Hillsdale Highway. Additional work for this alternative would remove invasive
vegetation and replant 0.4 acres with native plants.
Estimated Costs
Construction
Design (25%)
Construction management (15%)
Total

$ 84,419
$ 21,105
$ 12,663
$118,187

Outfall ACG251
The recommended retrofit is to replace 208 feet of 18-inch CSP with HDPE, using open trench
construction. Additionally, the installation of rip-rap and vegetation will stabilize the bank and
minimize future erosion.
Estimated Costs
Construction
Design (25%)
Construction management (15%)
Right-of-way
Total

$189,145
$ 47,286
$ 28,372
$ 39,200
$304,003

Outfall DTF026
The recommended retrofit is to remove the existing concrete collar and section of pipe
extending beyond the bank and then line the remaining 333 feet of corrugated metal pipe.
Additionally, the installation of rip-rap and vegetation will stabilize the bank and minimize
future erosion.
Estimated Costs
Construction
Design (25%)
Construction management (15%)
Right-of-way
Total

$216,990
$ 54,248
$ 32,549
$ 57,950
$361,736
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Figure 5-8: Beaverton Hillsdale Highway Stormwater Outfalls
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Water Quality Facilities
The two outfall locations selected for retrofitting and construction of new water quality facilities
are described below.
The outfall ACM139 site is within the existing right-of-way and City-owned property, which
would make implementation of the project easier. The outfall ACG084 site would require either
property purchase or an agreement with private property owners to implement. These sites are
two of the only sites in the Beaverton Hillsdale Highway corridor with available land to treat
highway drainage outside the right-of-way.
Outfall ID: ACM139
The Pre-design recommends constructing a water quality swale at this site (Figure 5-9). The
available land allows for an adequately sized swale, but does not provide enough space for a
pond.
Estimated Costs
Construction
Design (25%)
Construction management (15%)
Total

$ 24,750
$ 6,188
$ 3,713
$ 34,650

Outfall ID: ACG084
The Pre-design recommends constructing a water quality pond at this site (Figure 5-10). There is
enough space for a pond, which, unlike a swale, can provide water quality as well as flow control
benefits.
Estimated Costs
Construction
Design (25%)
Construction management (15%)
Right-of-way
Total

$148,390
$ 37,097
$ 22,258
$223,000
$430,745
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Figure 5-9: Outfall ACM139 Pre-design
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Figure 5-10: Outfall ACG084 Pre-design
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Upper Tryon Creek Cluster
Impervious surfaces cover approximately 35 percent of Upper Tryon Creek. Impervious surface
cover in this range reduces rainfall infiltration, increases stormwater runoff volume and velocity,
and degrades stormwater quality. Research shows that impervious cover greater than 10 percent
reduces urban stream stability, resulting in unstable and eroding channels. These changes
degrade in-stream habitat and affect fish communities.
To address these problems, projects in this cluster focus on stormwater management and
restoration of natural drainage complexity and functions. These projects will help BES meet
regulatory obligations under the NPDES MS4 stormwater permit and contribute toward recovery
of ESA-listed species in Tryon Creek.
See Section 8.2.2 for more information on the projects summarized below.
Stormwater Retrofits
Through on-call contracts with BES, consultants developed stormwater management pre-designs
to retrofit seven sites in upper Tryon Creek (Figure 5-11). The BES Sustainable Stormwater
team developed stormwater retrofit pre-designs for Multnomah Village and Jackson Middle
School.
Table 5-2 summarizes the sites, impervious area treated, and construction costs. The average
construction cost per square foot of impervious area managed for the nine sites is $4.20. At this
average construction cost, approximately 70 percent of the impervious area at each site is
managed.
Table 5-2: Upper Tryon Creek Stormwater Retrofits Summary

Site

Multnomah Village*
Capitol Hill Elementary
School
Barbur Boulevard Transit
Center
North of Barbur at SW
26th
ODOT Maintenance Yard
Westbrook Apartments
West Portland Town
Center

Impervious
Area Treated
(square feet)

Percent
Impervious
Area
Treated

Construction
Cost

Cost/Square
Foot

194,182

20.7%

$368,025

$1.90

138,243

89.1%

$196,346

$1.42

140,613

69.1%

$207,398

$1.47

81,449
130,957
15,298

64.5%
74.1%
26.0%

$1,002,013
$255,657
$304,348

$12.30
$1.95
$19.89

145,879

49.1%

$919,917

$6.31

Burlingame
40,268
45.6%
$536,456
Jackson Middle School
(includes cost to relocate
tennis courts)
139,580
42.4%
$522,321
Total
1,026,469
43.3%
$4,312,381
* Multnomah Village stormwater retrofits target streets and large parking lots.
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Estimated Costs
Construction
Design (20%)
Startup – 0&M (10%)
Contingency (20%)
Total

$ 4,312,381
$ 862,476
$ 431,238
$ 862,476
$ 6,468,571

Many of these retrofit projects are located on private property. Policies are not yet in place to
spend BES capital funds to design and construct stormwater facilities on private property. In
addition, permission to construct any facilities of private property would need to be obtained.
Given the near-term difficulty of implementing projects on private property, stormwater retrofit
projects located in the public right-of-way and/or on public agency property (e.g. Oregon
Department of Transportation, TriMet) should be pursued first.
Two sites—Jackson Middle School and Multnomah Village—are treated as individual projects
in the evaluation section of this report. Therefore, short summaries of these two projects are
provided below.
Multnomah Village Stormwater Retrofits
Over 30 stormwater retrofit projects were identified in Multnomah Village (Figure 5-12). Most
of these projects are located in the public right-of-way or on publicly owned property, such as
the Multnomah Arts Center parking lot. As examples, Figures 5-13 and 5-14 depict pre-designs
for two projects.
These stormwater projects should be relatively easy to implement because they do not have the
same constraints that similar projects located on private property do, they have been presented to
the Multnomah Village Business Association, and they have been reviewed by staff from the
Bureau of Maintenance and Portland Office of Transportation (PDOT).
Jackson Middle School Stormwater Retrofits
Jackson Middle School is located in the headwaters of Falling Creek, a tributary of Tryon Creek
(Figure 5-15). This pre-design contains a number of stormwater management projects
throughout Jackson Middle School to manage stormwater runoff from nearly 140,000 square feet
of impervious surfaces. Figures 5-16 and 5-17 depict pre-designs for two projects.
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Figure 5-11: Upper Tryon Creek Stormwater Retrofit Sites
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Figure 5-12: Upper Tryon Creek – Multnomah Village – Stormwater Retrofit Sites
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Figure 5-13: Multnomah Village Stormwater Retrofit Pre-design Site MV-S7
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Figure 5-14: Multnomah Village Stormwater Retrofit Pre-design Site MV-S12
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Figure 5-15: Jackson Middle School Aerial Map
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Figure 5-16: Jackson Middle School North Parking Lot Stormwater Retrofit Pre-design
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Figure 5-17: Jackson Middle School South Parking Lot Stormwater Retrofit Pre-design
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Barbur Boulevard Drainage Improvements
Stormwater runoff from Barbur Boulevard is conveyed without treatment to the upper reaches of
Tryon Creek through a system of small stormwater drainage systems and culverts. The Grid
pollutant load model identifies high–traffic-volume streets such as Barbur Boulevard as
significant sources of urban pollutants.
This project will provide stormwater treatment for runoff from Barbur Boulevard. The project
area includes 1.3 miles of Barbur Boulevard, from Southwest Multnomah Boulevard to the City
limits at SW Capitol Highway. It comprises over 13 acres of impervious pavement area, along
with associated areas from the high-density commercial and multifamily development along the
corridor (Figure 5-18). This project will provide for treatment of highway runoff through
installation of inlet, manhole, and small vault treatment systems, along with improvement of
open ditch conveyance facilities.
Estimated Costs
Unit Costs
For treatment of ¼ acre impervious of highway area:
• Filterra units: $9,898/unit
• Stormwater filter: (2 cartridge systems)
• Catch basin installation: $7,900/unit
• Manhole installation; $10,900/unit
Assumptions
• Treatment Unit/¼ acre
• Installation
• Contingency (25%)
• Engineering (20%)

$10,000
1,500
2,875
2,875
Total $17,250

Cost Estimate
• Cost/acre IA: 4 x $17,250 = $69,000/acre
• Total area: 14 acres IA less 4 acres other treatment = 10 acres
¾ Total cost: 10 x 69,000 = $690,000
Two issues may effect implementation and performance. First, although these projects would be
located in the public right-of-way, Barbur Boulevard is a state-owned and maintained highway.
The design and installation of any facilities would need to be closely coordinated with the
Oregon Department of Transportation (ODOT). Second, the choice of City-approved
stormwater technologies that could be installed into the existing drainage system is extremely
limited. The actual performance of these facilities and the ability to install them as a retrofit may
be limited.
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Figure 5-18: Barbur Boulevard
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I-5 at SW 26th Water Quality Facility
BES Engineering Services developed the I-5 at SW 26th water quality and detention facility predesign. This project comprises four separate water quality and detention facilities located in
ODOT right-of-way (Figures 5-19 to 5-23) and would treat and detain stormwater runoff from
over 20 acres. ODOT reviewed and commented on this pre-design and is discussing an
agreement for using this site for a water quality facility. This ongoing discussion will facilitate
future design and implementation and advance BES’s working partnership with ODOT.
Estimated Costs
Construction
Design (25%)
Construction Management (15%)
Contingency (25%)
Total

$ 799,045
$ 199,761
$ 119,857
$ 199,761
$1,318,214

Costs are based on a detailed pre-design.
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Figure 5-19: Project Site Map
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Figure 5-20: Site 1 Selected Alternative - Pond
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Figure 5-21: Site 2 Selected Alternative - Wide Body Swale
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Figure 5-22: Site 3 Selected Alternative – Pond
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Figure 5-23: Site 4 Selected Alternative – Swale
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Tryon Creek Water Quality Facilities (MS4 Basins DTT002 and ADC879)
Two sites south of Barbur Boulevard were identified as potential locations for water quality
facilities in the Pre-design.
The water quality facility to treat stormwater runoff from MS4 Basin DTT002 would be located
primarily in ODOT right-of-way (Figure 5-24). Stormwater runoff from MS4 basin DTT002 is
currently conveyed to a 250-foot-long pipe in the ODOT right-of-way before entering a culvert
under Interstate 5 and flowing to Falling Creek. This project would replace the pipe with a water
quality swale. The facility would treat stormwater runoff from nearly 10 acres.
Estimated Costs
Construction
Design (30%)
Contingency (overall) (30%)
Total

$
$
$
$

120,000
36,000
46,800
202,800

The water quality facility to treat stormwater runoff from MS4 Basin ADC879 would be located
partially in ODOT right-of-way and private property (Figure 5-25). The facility would be
located at an existing low point and treat stormwater runoff from this basin. Disposal from the
facility would be conveyed to an existing culvert under I-5 that drains into Falling Creek.
Estimated Costs
Construction
Design (30%)
Contingency (overall) (30%)
Total

$
$
$
$

120,000
36,000
46,800
202,800

Design and construction of these facilities would require a partnership with ODOT.
Cost estimates for these two facilities are based on construction costs of the BES water quality
facility located at 17th and Taylors Ferry Road in Tryon Creek, which was designed by BES
Engineering Services. The cost estimates do not include potential costs for land acquisition
and/or easements.
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Figure 5-24: Water Quality Facility DTT002
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Figure 5-25: Water Quality Facility ADC879
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Spring Garden Park Stream Daylighting
Approximately 3.5 miles of the 30 miles of mapped streams in Tryon Creek are in pipes or
culverts. Restoring these piped streams to open channels would help restore the natural drainage
complexity and functions provided by these streams.
This pre-design project, developed by BES Engineering Services, would daylight approximately
350 feet of an 8-inch stormwater pipe through Spring Garden Park (Figure 5-26). The daylighted
stream would create habitat and floodplain and provide moderate detention.
Estimated Costs
Construction
Design
Contingency (35%)
Total

$ 76,700
$ 5,000
$ 23,030
$ 104,730
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Figure 5-26: Spring Garden Park Stream Daylighting Pre-design

5-39

June 2008 Final Report

Jackson Middle School Stream Daylighting
Approximately 3.5 miles of the 30 miles of mapped streams in Tryon Creek are in pipes or
culverts. Restoring these piped streams to open channels would help restore the natural drainage
complexity and functions provided by these streams.
This project is to daylight approximately 500 feet of Falling Creek through the southern half of
Jackson Middle School grounds, creating floodplain, wildlife and fish habitat, and a riparian
buffer (Figures 5-27 and 5-28). The stream daylighting pre-design was developed by BES
Engineering Services.
Estimated Costs
Construction
Design (25%)
Construction Management (15%)
Contingency (25%)
Total

$
$
$
$
$

460,570
115,143
69,085
115,143
759,941
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Figure 5-27: Jackson Middle School
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Figure 5-28: Jackson Middle School Stream Daylighting Selected Alternative
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Tryon Creek MS4 Outfall ADC879
One stormwater outfall in upper Tryon Creek was identified for rehabilitation. This outfall
conveys stormwater runoff from 24 acres of City MS4 basin. This 36-inch concrete outfall is
undercut because of erosion. The slope around and below the outfall needs to be stabilized to
prevent further erosion.
Pre-design construction cost estimates are based on BES Maintenance Engineering repair
estimates.
Estimated Costs
Construction (w/30% contingency)
Design (25%)
Construction Management (15%)
Total

$ 23,400
$ 5,850
$ 3,510
$ 32,760

Lower and Middle Tryon Creek Cluster
Projects in this cluster target fish passage improvements, replacement and rehabilitation of
exposed and/or degrading sanitary sewer infrastructure, and stream enhancements as part of
sewer projects.
See Section 8.2.3 for more information on the projects summarized below.
Boones Ferry Road Culvert Replacement
The culvert is located in southwest Portland where Boones Ferry Road crosses Tryon Creek
(Figure 5-29). Currently, the culvert is a year-round fish passage barrier and does not meet BES
Sewer Design Manual criteria. ESA-listed steelhead and other resident fish species are present
below the culvert, in Tryon Creek State Natural Area. Replacement of the culvert with a fishpassable alternative would significantly extend accessible aquatic habitat upstream.
Through an on-call contract with BES, Tetra Tech, Inc. developed the Boones Ferry Road
culvert replacement pre-design. Four alternatives were considered to address these problems: (1)
retrofit of existing culver, (2) enlarged culvert to meet sewer design criteria, (3) stream
simulation sized culvert – box culvert, and (4) bridge. The recommended alternative is to
replace the existing culvert with a box culvert (Figures 5-30 and 5-31).
Estimated Costs
Construction
Design
Construction Management
Contingency
Misc.
Total

$ 1,355,850
$ 406,755
$ 244,053
$ 338,963
$ 73,000
$ 2,418,621
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Community groups have expressed an interest in the bridge alternative that was considered in the
pre-design. The bridge would provide space for a trail connection below Boones Ferry Road.
This option should be considered further in the design phases.
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Figure 5-29: Boones Ferry Culvert Site Map
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Figure 5-30: Boones Ferry Culvert Selected Alternative Site Plan
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Figure 5-31: Boones Ferry Culvert Selected Alternative Profile
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Sanitary Sewer Protection and Stream Enhancement Projects
Four sanitary sewer protection/rehabilitation and stream enhancement projects are recommended
in the Pre-design (Figure 5-32). Projects include replacement of sewer manholes, stabilization
and lining of a portion of the elevated sanitary sewer, protection of segments of the exposed
sanitary sewer in Tryon Creek, and stream enhancement elements. These projects will ensure
long-term sewer system reliability, protect water quality and public health and safety in Tryon
Creek State Natural Area, and improve aquatic habitat for ESA-listed steelhead and other
biological communities.
Projects located at reaches 1 and 4 are the most urgent because of potential leaking and because
the sanitary sewer infrastructure is exposed in the active stream channel.
Each project is briefly described below.
Reach 1 Highway 43 to Iron Mountain Bridge
• Rehabilitate 11 undermined pipe columns/footings along the 30-inch elevated sanitary
sewer pipe.
• Line up to 1,800 feet of the 30-inch elevated sanitary sewer pipe to address cracked and
potentially leaking pipe joints.
• Rehabilitate two sanitary sewer manholes.
• Add complex channel forms and structure at critical points along the elevated and
encased sewer to support natural channel-forming processes, improve aquatic habitat,
aggrade the channel bed, and provide long-term sanitary sewer protection.
• Restore and revegetate all disturbed areas after construction.
Estimated Costs
Construction
Design
Contingency (overall) (30%)
Total

$ 1,140,000
$ 300,000
$ 432,000
$ 1,872,000

Reach 4 Obie’s Bridge to High Bridge
• Relocate a segment of 30-inch sanitary sewer pipe out of the active stream channel.
Currently, 30 feet of the sanitary sewer pipe is exposed in the active stream channel; a
number of pipe joints are exposed.
• Stabilize and lay back streambanks to allow the stream channel to meander and increase
floodplain.
• Add complex channel forms and structure to improve aquatic habitat.
• Enhance adjacent wetland and riparian area to enhance natural functions and habitat.
• Restore and revegetate all disturbed areas after construction.
Estimated Costs
Construction
Design
Contingency (overall) (30%)
Total

$ 410,000
$ 60,000
$ 123,000
$ 533,000
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Reach 5 High Bridge to Boones Ferry Road
• Remove approximately 100 feet of streambank gabions and replace with large wood and
other natural materials to protect adjacent sanitary sewer and improve habitat.
• Add complex channel forms and structures to improve aquatic habitat.
• Restore and revegetate all disturbed areas after construction.
Estimated Costs
Construction
Design
Contingency (overall) (30%)
Total

$ 180,000
$ 60,000
$ 72,000
$ 312,000

Reach 6 Boones Ferry Road to Marshall Park
• Rehabilitate and protect two short segments of sanitary sewer pipe exposed in the active
stream channel (approximately 10 feet total).
• Add complex channel forms and structures to improve aquatic habitat
• Enhance floodplain at pipe rehabilitation and protection locations where possible.
• Restore and revegetate all disturbed areas after construction.
Estimated Costs
Construction
Design
Contingency (overall) (30%)
Total

$ 220,000
$ 45,000
$ 66,000
$ 286,000

Cost estimates for infrastructure rehabilitation and replacement are based on BES Maintenance
Engineering estimates. Where possible, costs for specific items (e.g., new manholes) were
identified; other cost estimates are based on best professional judgment. Stream enhancement
cost estimates are based on the approximate project length and previous BES stream
enhancement and infrastructure repair projects.
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Figure 5-32: Lower and Middle Tryon Sanitary Sewer and Stream Enhancement Sites
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Other Stormwater Retrofits
Through on-call contracts with BES, consultants developed stormwater management pre-designs
to retrofit seven sites in the Fanno Creek Watershed outside of the Beaverton Hillsdale Highway
cluster (Figure 5-33).
Table 5-3 summarizes the sites, impervious area treated, and cost estimates. The average cost per
square foot of impervious area managed for the seven sites is $1.50. At this average cost, about
100 percent of the impervious area at each site is managed.
Table 5-3: Stormwater Retrofits Summary

Site

SW Multnomah at
SW 45th
SW Vermont at SW
45th
Gabriel Park
Portland
Community College
Sylvania (7 highpriority sites)
St. John Fisher
St. Luke Lutheran
Church
Gabriel Commons
Total

Estimated Costs
Construction
Design (20%)
Startup – 0&M (10%)
Contingency (20%)
Total

Impervious
Area
Treated
(square
feet)

Percent
Impervious
Area Treated

Construction
Cost

Cost/Square
Foot

116,963

100%

$122,000.00

$1.04

77,397
54,315

100%
100%

$112,000.00
$155,000.00

$1.45
$2.85

99,000
174,980

100%
99%

$140,907.00
$296,000.00

$1.42
$1.69

31,809
103,934
658,398

100%
100%
100%

$21,483.00
$144,446.00
$991,836.00

$0.68
$1.39
$1.50

$ 991,836
$ 198,367
$ 99,183
$ 198367
$1,487,753

Many of these retrofit projects are located on private property. Policies are not yet in place to
spend BES capital funds to design and construct stormwater facilities on private property. In
addition, permission to construct any facilities of private property would need to be obtained.
Given the near-term difficulty of implementing projects on private property, stormwater retrofits
projects located on public property should be pursued first. These would include Gabriel Park
and Portland Community College.
See Section 8.2.4 for more information on these projects.
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Figure 5-33: Other Stormwater Retrofit Project Sites
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Operations and Maintenance
The Pre-design identified 11 segments of sanitary sewer in need of replacement/rehabilitation.
Nine segments were determined to be high priority. Cost estimates for these nine high-priority
segments, developed by BES Maintenance Engineering, are provided below.
See Section 8.2.8 for more information on these projects.
SW 45th & Idaho
Construction (includes 25% contengency)
Design
Total

$
$
$

65,000
7,000
72,000

3000 Block of SW Fairmont Blvd.
Construction (includes 25% contengency)
Design
Total

$ 151,000
$ 16,000
$ 167,000

4000 Block of SW Hillsdale Ave.
Construction (includes 25% contengency)
Design
Total

$ 123,000
$ 13,000
$ 136,000

SW Council Crest & Beaverton
Construction (includes 25% contengency)
Design
Total

$ 202,000
$ 22,000
$ 224,000

SW Hillsdale & Fairmount
Construction (includes 25% contengency)
Design
Total

$ 123,000
$ 13,000
$ 136,000

SW Washougal & Chesapeake
Construction (includes 25% contengency)
Design
Total

$ 202,000
$ 22,000
$ 224,000

SW Hillsboro & Council Crest
Construction (includes 25% contengency)
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Design
Total

$ 13,000
$ 136,000

SW Multnomah & 22nd Ave.
Construction (includes 25% contengency)
Design
Total

$
$
$

85,000
10,000
95,000

SW Multnomah & 30th Ave.
Construction (includes 25% contengency)
Design
Total

$ 280,000
$ 30,000
$ 310,000

Ditch-to-Swale
Over 35 percent of the roads in the Fanno and Tryon Creek watersheds are paved and not curbed,
and most have ditches. These ditches, some of which are actively eroding, convey stormwater
runoff from roadways directly to streams. Modeling and analysis shows that the transportation
system is a significant source of pollutants.
The Pre-design (see Section 8.2.7) identified and prioritized roadside ditches for conversion to
swales (Figure 5-34). Over 30,000 feet of high-priority ditches and 37,000 feet of mediumpriority ditches were identified. Conversion of these roadside ditches to swales will slow and
treat stormwater before it reaches streams.
BES Maintenance Engineering has converted approximately 4,000 feet of roadside ditches to
swales since 2001 to address recurring maintenance concerns. Ditch-to-swale conversions have
taken two forms: a rock version and a vegetated version. Both versions include a perforated pipe
under the swale. Since these projects are located in the public right-of-way and Maintenance
Engineering designs already exist, these projects are well positioned to proceed to design and
construction. However, interest arose during the Pre-design about potential pedestrian
improvements that could be made as part of ditch-to-swale conversions. PDOT, BES, and
community representatives have and continue to work on pedestrian-related issues as part of
ditch-to-swale conversions. This issue could influence the design and implementation.
Estimated Costs
Conversion cost: $40 per foot (based on BES Maintenance Engineering estimates)
High-priority sites:
$1,204,000
Medium-priority sites:
$1,498,000
Total Cost Estimate:
$2,702,000
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Figure 5-34: Ditch-to-Swale Sites
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Land Acquisition
Land acquisition, through a willing seller program, is an important part of an overall strategy to
meet watershed goals and objectives. Land acquisition can protect the natural watershed
functions provided by headwater steams and riparian habitat, connect and expand existing
natural areas, and improve access to BES sewer infrastructure.
The Pre-design report (see Section 8.2.5) identifies approximately 114 acres for acquisition
(Figure 5-35). Table 5-4 summarizes sites and costs.
The Metro land acquisition bond measure recently passed by voters presents a unique and timelimited opportunity to leverage BES funds with Metro and other City bureaus to support land
acquisition to protect critical natural areas.
Table 5-4: Land Acquisition Cost Estimates
Acquisition
Area (Acres)

# of Taxlots

Tax Lot Total
Area (Acres)

Total “Tax”
Land Value
(2005)

Estimated
“Market”
Land Value1

Estimated
Acquisition
Cost2

113.8
282
207.9
$32,068,900
$40,085,402
$23,547,567
Calculated as follows: Total “tax” land value (2005) multiplied by 1.25
2
Calculated as follows: Acquisition priority area (acres) divided by the total tax lot area (acres) multiplied
by the land market value.
1
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Figure 5-35: Land Acquisition Sites
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Revegetation
Revegetation is an important component of BES’s strategy to meet regulatory obligations under
the NPDES MS4 permit. Revegetation shades streams, helping them to keep cool and to
maintain adequate levels of dissolved oxygen for aquatic species.
The Pre-design (see Section 8.2.6) recommends three high-priority sites (8.8 acres) and seven
medium-priority sites (52.5 acres) (Figure 5-36). BES Revegetation Program staff developed
cost estimates for revegetation projects. The cost estimates for each project include the initial
project cost and 5 years of site establishment.
Cost Estimate: $643,321
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Figure 5-36: Revegetation Sites
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