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Section 1 – Executive Summary

SECTION 1 – EXECUTIVE SUMMARY
Study Objective
Recognizing the importance of planning, developing, and financing storm
drainage system facilities to provide reliable and enhanced service for existing
customers and to serve anticipated growth, the City retained the services of Keller
Associates to update the 2005 “Storm Water System Facility Plan” study. The
scope of this study did not include a comprehensive reevaluation, but included an
update to reflect known changes and new information made available to the
consultant.
The purpose of the storm water system facility plan is to:
•

Establish storm drainage system design and planning criteria.

•

Evaluate the existing storm drainage system using computer hydraulic
modeling.

•

Summarize existing system deficiencies and proposes improvements to
enhance system reliability.

•

Recommend improvements needed to service anticipated future growth.

•

Develop a Capital Improvement Plan.

Study Area
The City of Wood Village is located in Multnomah County, Oregon,
approximately 15 miles east of downtown Portland.
The City limits contain approximately 550 acres, of which approximately 109
acres are dedicated road right-of-way. The study area includes another 460 acres
outside of Wood Village’s City limits which contribute to storm runoff flows
within Wood Village. The study area and City limits boundaries are illustrated in
Figure 1 in Appendix A.
The City’s current population is 3,878 people according to the 2010 U.S. Census.
The City of Wood Village is surrounded by other cities with no capability to
expand its City limits. The estimated build-out population is 4,650 according to
Metro’s projections.
The climate of the study area, tempered by Pacific Ocean winds, is characterized
by mild wet winters and warm, dry summers. Rainfall data tabulated at the
Portland Airport between the years 1971 to 2010 show an average annual
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precipitation of approximately 37 inches with approximately 71 percent, or 26
inches, received during the six month period between October and March.
Design Criteria
Design criteria and general assumptions relating to the design storm and model
assumptions were developed based on previous reports and consultation with City
personnel. It is standard practice in most neighboring communities to design
pipes to convey the peak runoff from 25-year storm event.
In this report,
improvements and their respective costs to correct flooding due to the 25-year
storm events are presented.
City policy states that storm water detention will be required to limit the design
storm peak runoff to existing conditions for 2-, 5-, and 10-year storms. In order to
mitigate downstream deficiencies in the public storm system, the detention
pond/facility design should limit peak flow from the developed condition during a
25-year design storm to the peak flow from the undeveloped 10-year design
storm. In addition, peak flows for developed conditions (2-year design storm and
lower) should be limited to an initial rate of (1/2) one-half the pre-developed 2year peak flow.
Model Assumptions. In the analysis of the storm water system, several
assumptions were made to develop the model and evaluate Wood
Village’s storm water system. These assumptions include the following:
•

“Free” outfalls and inlets for an unrestricted discharge.

•

Catch basins capture all storm water.

•

Pipes and catch basins are clean.

•

Future development would not increase existing runoff.

Hydrologic Model
The modeling program XP-SWMM v2011 was used to estimate storm water
runoff from the study area. Additionally, XP-SWMM v2011 was used to
dynamically route the runoff through the storm water pipeline network to the
outfall or discharge location(s). Model parameters and model verification are
discussed in Section 4.
Existing Storm Drainage System Condition and Evaluation
The City of Wood Village maintains an existing storm drain system which is
illustrated in Figure 7 in Appendix A. The existing system is composed of
pipeline, open channel (including Arata Creek), storm manholes, catch basins,
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culverts, and detention facilities. Figure 7 in Appendix A delineates the storm
facilities that are owned and maintained privately, by the City, by the County, or
by Oregon Department of Transportation (ODOT).
The storm drain system was delineated into two major drainage basins, Arata
Creek and No Name Creek. These basins were further divided into sub-basins
which are shown in Figures 4 and 5 in Appendix A.
Arata Creek Drainage Basin Problem Areas. Arata Creek receives the
storm water runoff from approximately 400 acres in Wood Village and the
surrounding area. Part of the City of Troutdale, including the Cherry
Ridge Development, is a major contributing area. Listed below are
drainage deficiencies and problems as predicted by the computer model
(also illustrated in Figure 8 in Appendix A). The numbers below
correspond to the numbers on Figure 8.
1. Flooding during 10+ year storms at a 36” culvert between NE 244th
Ave and the Wood Village Mini Storage and the Wood Village
Business Park.
2. Flooding during 25+ year storms in the mini-storage complex off NE
244th Ave and at the 36” culvert entrance located in the southeast
corner of NE Halsey St and NE 244th Ave. Note – the flooding at
the 36” culvert entrance is not perceived to be a concern per City
staff, as localized flooding is anticipated to be limited to the culvert
entrance area.
3. Flooding during 25+ year storms near Manhole 22-A and Manhole
20-A on NE Shamrock Dr.
4. Flooding during 2+ year storms in the back of residential lots at
Manhole 44-A.
5. Flooding during 25+ year storms at Manhole 39-A.
6. Flooding during 25+ year storms at culvert just upstream of Manhole
41-A in Tree Hill Cottonwood Condominiums.
7. Flooding during 10+ year storms in Arata Creek north of the Arata
Creek School. Note – this is not perceived to be a concern per City
staff, as localized flooding is anticipated to be limited to the park
area.
No Name Creek Drainage Basin Problem Areas. No Name Creek
receives the storm water runoff from approximately 542 acres in Wood
Village and the surrounding area. A major contributing area is the LSI site
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in Gresham just south of NE Glisan Street plus the new Town Center
commercial development on the northeast corner of Glisan Street and NE
223rd Street. Listed below are drainage deficiencies and problems as
predicted by the computer model (also illustrated in Figure 8 in Appendix
A). The numbers below correspond to the numbers on Figure 8.
8. The natural channel just south of the City Hall surcharges and may
cause damage to adjacent properties if it overflows.
9. Flooding in the 18-inch Multnomah County storm line between
Arata Road and Halsey Street just west of NE Village Ct. during 2+
year storm. The storm line should be cleaned and inspected via
CCTV.
10. Flooding during 10+ year storms at Catch Basin 70-B on Arata Rd,
along the 24” Multnomah County storm line just northeast of the
Riverwood Subdivision.
11. Flooding during 25+ year storms at a dual inlet in the Multnomah
County channel just south of Arata Rd.
Water Quality Condition and Evaluation
Historically storm water management has emphasized flood control. With recent
federal and state regulations addressing the potential impacts of storm water on
groundwater and surface water quality, municipalities are becoming more aware
of water quality issues. Federal and state regulated programs include: the
Underground Injection Control (UIC) program, the National Pollutant Discharge
Elimination System (NPDES) program, Total Maximum Daily Loads (TMDLs)
and Water Quality Management Plans prepared for 303(d)-listed water quality
limited waters.
UIC Program. The Department of Environmental Quality (DEQ)
administers the Underground Injection Control (UIC) Program in Oregon.
This program was initially enacted in 1974 to manage fluid injection
underground, in order to protect groundwater aquifers from contamination.
Injection activities must all be authorized through DEQ, including storm
water systems. The City of Wood Village has no underground injection
facilities.
NPDES Program. The City of Wood Village is a Phase II City as
designated under the National Pollution Discharge Elimination System
(NPDES) permit program. The intent of the NPDES program is to
regulate and minimize pollutant discharges to water bodies from point and
non-point sources. As part of the NPDES program, the City of Wood
Village is currently updating their Storm Water Management Plan
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(SWMP). The City of Wood Village requires all development to provide
water quality devices.
Total Maximum Daily Loads (TMDL) Program and Water Quality
Management Plan. As part of a watershed approach to water quality
problems, the State of Oregon is developing a Total Maximum Daily Load
(TMDL) and Water Quality Management Plan (WQMP) for each water
body that does not meet water quality standards. Storm water runoff from
Wood Village eventually reaches Fairview Creek which is on Oregon
DEQ’s 2006 303(d) list for violations of pH, bacteria and nutrients. In
addition, Wood Village is listed in the Columbia Slough TMDL as one of
the Designated Management Agencies (along with Multnomah County
and the cities of Fairview and Gresham) for the Fairview Lake segment of
the Columbia Slough.
Recommended Improvements and Capital Improvement Program
The capital improvement plan was developed and prioritized based on the
urgency to mitigate existing deficiencies and for servicing anticipated growth.
The planning level costs in Table 1-1 reflect improvements necessary to correct
flooding during a 25-year storm event. All of the improvements are illustrated in
Figure 10 and are color-coded by priority.
Priority 1. Priority 1 improvements correct problems that create flooding
during a 2-year storm event and may pose a high risk to damage of
property.
1A: Correct drainage problem in 18-inch county storm line. The
best apparent regional solution to the drainage problem in the
18-inch County storm line from Arata Road to Halsey Street
is to divert some flow via a new 30-inch pipe. The new pipe
will be flowing west along Arata Rd and then north along the
future extension of Wood Village Blvd. This will enable the
City to convert the existing County storm line to a private
storm line which will collect flow mostly from connections
between Arata Road and Halsey Street. Cost savings could
be realized if storm improvements are coordinated with
County road improvements.
Priority 2. Priority 2 improvements correct problems that create flooding
during a 10-year or more frequent storm event and may pose a moderate
risk to damage of property.
2A: Construct improvements along Cedar Lane and Maple
Boulevard to correct flooding along storm line in back of lots
between Maple and Cedar. Cost savings could be realized if
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storm improvements
improvements.

are

coordinated

with

road

Priority 3. Priority 3 improvements correct problems that create flooding
during a 25-year or more frequent storm event.
3A: Improvements that correct street flooding at the intersection
of NE Shamrock and NE 236th Avenue.
3B: Replace culvert under NE 244th Avenue and construct spot
improvements along NE 244th Avenue that correct flooding.
These improvements are under Multnomah County
jurisdiction.
3C: Construct parallel 36-inch pipe crossing 244th Ave just south
of NE Halsey St to correct flooding at culvert inlet. This
improvement is under Multnomah County jurisdiction.
It should be noted that the Multnomah County Drainage District No. 1 (MCDD) is
developing a regional drainage model which includes the City of Wood Village
among other adjacent municipalities. The storm drain model developed as part of
this project will be incorporated into the regional drainage model. The
recommended improvements listed above will increase the peak storm runoff that
exits the City. The MCDD is working with surrounding Cities that drain into
their waterways to setup a combined effort to fund the MCDD capital
improvement plan. Cities that detain the 100-yr storm event peak runoff rates to
their pre-developed levels would not be requested to participate in funding the
MCDD capital improvement plan.
If necessary, peak runoff from the Arata Creek basin could be further detained in
a regional detention facility located just west of 244th Avenue in the City of
Troutdale and under Multnomah County jurisdiction as illustrated in Figure 10.
The storage will be over and above the additional storage that has been created
with new wetlands in the Donald L. Robertson City Park.
A summary of the recommended improvements separated by ownership between
the City and Multnomah County are presented in the following tables. These
costs are planning level opinions of probable cost. A breakdown of how these
costs were determined can be found in Appendix E. These costs should be
reviewed and updated as part of future pre-design efforts. A graphical illustration
of each improvement is provided on Figure 10, and each improvement has been
labeled with the priority number presented in Tables 1-1 and 1-2.
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TABLE 1-1 – SUMMARY OF RECOMMENDED IMPROVEMENTS &
COSTS (CITY JURISDICTION)

2A

Arata Crk

New Storm Line

Cedar Lane

Capital
Improvement
Cost ($)
$455,600

3A

Arata Crk

New Storm Line

NE 236th Ave.

$61,300

Total

$516,900

Priority
Number

Drainage Basin

Type of Improvement

Description / Street

TABLE 1-2 – SUMMARY OF RECOMMENDED IMPROVEMENTS &
COSTS (COUNTY JURISDICTION)
Priority
Number

Drainage Basin

Type of Improvement

1A

No Name Crk

3B

Arata Crk

3C

Arata Crk

New Storm Line
Culvert & Storm
Line
New Storm Line

Riverwood Area

Capital
Improvement
Cost ($)
$397,300

NE 244th Ave.

$160,300

NE 244th Ave.

$51,800

Total

$609,400

Description / Street

Pipe Replacement Program
In addition to these capital improvements, Keller Associates recommends that an
annual pipeline replacement program be established. There are approximately 3.7
miles of storm line under City jurisdiction. Assuming a 75-year pipe life, the pipe
replacement program should target approximately 260 feet of storm line per year.
Assuming a 30-year catch basin life, the catch basin replacement program should
target approximately 3.4 catch basins per year. Assuming an average pipe
replacement cost of $120/ft and catch basin cost of $2,000, the City would need
an annual replacement budget of $38,100. The City should also begin a regular
cleaning program to limit sedimentation in the storm lines and catch basins.
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Potential User Impacts
TABLE 1-3 – SUMMARY OF CITY ANNUAL COSTS
Amount

Comment

City Priority Improvements
Pipeline Replacement Program

Item

$39,700
$38,100

O & M (Cleaning & T.V.)

$8,900

Assumes 20-year loan @ 4.5%
Based on City pipelines and catch
basins only
Values assumed based on City
facilities only

Enforcement & Inspection of
private facilities
Storm Water Quality Reports
Administration
Total

$5,000
$5,000
$7,500
$104,200

Correcting deficiencies in the existing system has significant impediments that are
best described based on the City’s historical inability to construct “new”
infrastructure projects. The City currently does not have any funding allocated
for “new” storm water infrastructure. Funding may be acquired through an
adopted system development charge (SDC) storm sewer policy with participation
from new development and the City. In addition, the City is exploring the
possibility of a storm water fee as part of a potential street utility fee.
Above information is more of a goal and will likely take several years to
implement or phase in. Keller Associates recommends:
•

City considers implementing separate storm water utility.

•

Complete a more detailed rate analysis to determine optimum rate structure
and phasing.

System Development Charge Impacts
All of the identified improvements are intended to correct existing problems.
Because of the City’s policy of restricting runoff from new development, new
development is not expected to necessitate any additional improvements.
However, existing and new development will mutually benefit from any
improvement. The methodology currently used to calculate the System
Development Charge should be reevaluated.
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SECTION 2 – STUDY AREA
General
This section discusses the study area and its physical characteristics. Also
discussed are pertinent land uses and planning criteria, as well as population and
employment levels.
Study Area
The City of Wood Village is located in Multnomah County, Oregon
approximately 15 miles east of downtown Portland.
The City Limits contains approximately 550 acres of which approximately 109
acres are dedicated road right-of-ways. Surface transportation to the City is
provided by Interstate 84 and NE Halsey Boulevard. Union Pacific Railroad
tracks run parallel to Interstate 84. The study area includes approximately 460
acres outside of Wood Village’s City limits which contribute to storm runoff
flows within Wood Village. The study area and City limits boundaries are
illustrated in Figure 1 in Appendix A.
Physical Environment
Topography. Ground elevations in the study area range from a low of
approximately 40 feet above mean sea level near the north boundary, to
approximately 325 feet above mean sea level near the City’s southern
boundary. The topography of the northerly third of the study area lying
between the Union Pacific Rail Road (UPRR) to the north and halfway
between I-84 and Halsey to the south is characteristic of an ancient
floodplain. This portion of the City exhibits little topographic relief (2-3%
slopes). The middle third of the study area (elevation 110 feet to 190 feet)
also has a relatively flat topography (3-4% slopes). The southerly portion
of the study area slopes up to the south with steeply sloping areas in the
southeast portion of the City. This area ranges in elevation from 190 feet
to 325 feet with slopes from 10-40%. The area topography is shown in
Figure 2 in Appendix A.
Climate. The climate of the study area is tempered by Pacific Ocean
winds and is characterized by mild, wet winters and warm, dry summers.
Rainfall data tabulated at the Portland Airport between the years 1971 to
2010 show an average annual precipitation of approximately 37 inches
with approximately 71 percent or 26 inches of that amount received during
the six month period between October and March. Table 2-1 illustrates
historical precipitation as recorded at the Portland Airport and the
Troutdale Substation. Recorded temperatures for the period from 1951 to
1976 show an average minimum and maximum temperature of 44 degrees
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Fahrenheit (°F) and 62°F, respectively, with extreme temperatures of up to
102°F and as low as 11°F.
TABLE 2-1 – PRECIPITATION SUMMARY (Inches / Year)
Station

2004

2005

2006

2007

2008

2009

2010

1971-2010
Average

Portland
Airport

27.65

36.1

43

32.06

27.12

30.5

46.18

36.3

Troutdale
Substation

30.16

49.42

51.72

37.94

10.77

21.53

44.89

36.8

Geology, Soils and Groundwater. Soil types vary somewhat throughout
the City. The northerly portion of the study area consists of poorly
drained alluvium silt loam. In the middle portion of the study area, soils
range from a somewhat poorly drained alluvium silt to well drained loams
and silt loams. At higher elevations to the south, well to moderately well
drained loams are predominant.
The United States Department of Agriculture Natural Resource
Conservation Service (NRCS), formerly the Soil Conservation Service
(SCS), maintains soil maps that were used to identify soil types for this
study. Table 2-2 summarizes the characteristics of each soil type and the
approximate extent of each soil is shown in Figure 3 in Appendix A. SCS
classifications indicate the effect soils will have on infiltration and
drainage of storm water.
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TABLE 2-2 – WOOD VILLAGE SOIL TYPES
#

Soil Designation

Permeability

Potential

Soil Group

Group Description

1A

Aloha Silt Loam,
0-3% slopes
Aloha-Urban Land
Complex, 0-3%
slopes
Latourell Loam,
0-3% slopes
Latourell Loam,
3-8% slopes
Latourell Loam,
8-15% slopes
Latourell Loam,
15-20% slopes
Quafeno Loam,
0-3% slopes
Quatama Loam,
0-3% slopes
Quatama-Urban
Land Complex, 03% slopes
Wollent Silt Loam

Slow

Slight

D

Sandy Clay
Loam

Slow

Slight

D

Slow

Slight

B

Silt Loam

Slow

Slight

B

Silt Loam

Medium

High

B

Silt Loam

Medium

High

B

Silt Loam

Slow

Slight

C

Slow

Slight

D

Sandy Clay
Loam
Sandy Clay
Loam

Slow

Slight

D

Slow

Slight

C

2A

25A
25B
25C
25D
36A
37A
38A

57

Clay Loam, Silty
Clay Loam,
Sandy Clay,
Silty Clay, or
Clay

As Figure 3 in Appendix A and Table 2-2 show, the majority of the soil in
the study area consists of silt loam or sandy clay loam. The hydrologic
soil group designation is dependent upon the infiltration rate of the soil.
The soil designations that are prevalent in Wood Village are B, C and D,
are defined in the Urban Hydrology for Small Watersheds Technical
Release 55 (TR-55) revised in June 1986, included in Appendix C and
summarized as follows:
Group B: These soils have moderate infiltration rates when
thoroughly wetted and are primarily moderately deep to deep.
These soils are moderately well to well drained soils, have
moderately fine to moderately coarse textures, and a moderate rate
of water transmission.
Group C: These soils have a low infiltration rate when thoroughly
wetted, and are primarily soils with a layer that impedes downward
movement of water. These soils have moderately fine and fine
texture, and a low rate of water transmission.
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Group D: These soils have a high runoff potential, due to a very
low infiltration rate when thoroughly wetted. These soils are
primarily clay soils with high swelling potential, soils with a
permanent high water table, soils with a claypan or clay layer at or
near the surface, and shallow soils over nearly impervious
material, and have a very low rate of water transmission.
A copy of the Soil Survey of Multnomah County is located in Appendix B
with a more thorough explanation of each soil type. The Hydrologic Soil
Group influences the selection of the Natural Resources Conservation
Service “Curve Number (CN)” used in hydrologic models for predicting
storm water runoff. The selection of the NRCS Curve Number is
addressed in a later chapter.
The surface water hydrology varies considerably. Generally, ground
water is well below the surface and does not normally impact construction
within the study area. However, shallow groundwater conditions exist in
certain areas particularly certain areas in the northerly and middle portions
of the City. In these areas soils are poorly drained and the water table is
perched. Also, small creeks and springs are present in the south and
middle portions of the City.
Presently the entire City is located above the 500-year floodplain
boundary (elevation 31 feet Mean Sea Level), and the 100-year floodplain
boundary (elevation 28 feet Mean Sea Level).
Land Use
General. All land within the study area has been assigned land use
designations. Present and future development is guided by these
designations which are established under the City’s Comprehensive Plan.
The City’s land use designations provide for various categories of
industrial, employment, commercial, and residential development. Land
use information was used as the basis for analyzing and projecting storm
sewer flows to the drainage collection systems. Land use areas are
summarized in Table 2-3 and a Zoning Map in Appendix B respectively.
Residential Land Use. Existing development within the study area is
currently intermixed with some undeveloped tracts of land. Recently, a
large residential development by the name of Riverwood Subdivision has
been completed in the southwest corner of the City.
Commercial Land Use. Commercially zoned land exists primarily
adjacent to NE Halsey Street, adjacent to NE Sandy Boulevard and South
of Arata Road on Wood Village Boulevard in the Town Center area. The
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commercial area located along NE Sandy Boulevard is a combination
commercial/industrial area.
Industrial Land Use. The existing industrial development within the
City is primarily concrete producing, trucking, and an auto auction, based
on land quantity. The primary industrial zoned area is situated in the
northern portion of the City that is zoned commercial/industrial.
However, this industrial area in the north portion of the City is only
partially developed. The primary source of storm flow from industrial
development in Wood Village would be runoff from impervious area
including parking surfaces and roof surfaces.
TABLE 2-3 – LAND USE SUMMARY
Land Use

Area (Acres)

Industrial
130
Commercial
75
Residential
207
Open Space/Parks
21
Waterways and Dedicated Roadways
117
(Approx. 20% of total area)
Total Area
550
Note: Land use based on City of Wood Village Comprehensive Land Use Plan.
Socio-Economic Environment
Current Population. The most recent population and employment
figures are those provided by the US Census Bureau, which reports the
2010 population for the study area is 3,878.
Economic Conditions and Trends. Economic conditions within the City
and general area indicate uncertainty in the short term, according to
Metro’s 2009-2030 Urban Growth Report. The large residential
Riverwood Subdivision has been completed and the next phase includes
room for residential development. Also, commercial/industrial lands in
the north part of the City are dominated by three commercial type
businesses, but may include industrial sites or additional commercial users
in the future. Infill will most likely occur in the southwest corner of the
City with either a casino or hotel.
Land Use and Build-Out. The City of Wood Village Comprehensive
Plan was the source of land use projections that were used for
development of this study. The plan projects zoning within the urban
growth boundary until full build-out. Build-out may also include
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redevelopment along NE Halsey Street, north of I-84 and infill where
possible.
Population Forecasts. For the purposes of this study, it is assumed that
development of the study area will follow the land use designations
established within the City's Comprehensive Plan. A summary of this
land use is presented in Table 2-3. City staff reports the anticipation that
trends for future industrial development in the northern area of the City is
likely.
Current City planning encourages expansion of industrial
development and redevelopment throughout the City. See Table 2-4 for
population estimates. Build-out population projections were based on
total projected housing units identified in the Comprehensive Plan and the
people per housing unit type identified in the Portland State University
census. Population for 2010 is from the U.S. 2010 Census.
TABLE 2-4 – POPULATION ESTIMATES
Year

Population

1980
1990
1994
1995
1996
1997
1998
2000
2003
2010
2017
Build-out

2,253
2,814
2,950
2,965
2,995
3,000
3,030
2,860
2,870
3,878
4,285
4,650

Percent Change (%)
Total
Annual

24.9
4.8
0.5
1.0
0.2
1.0
-5.6
0.35
35.1
11.0
8.0

2.25/year
1.19/year
0.5/year
1.0/year
0.2/year
1.0/year
-2.8/year
0.12/year
4.39/year
1.5/year
--

Previous Studies
A number of both regional and local storm drain reports have been completed in
the Wood Village area which document different techniques for developing peak
runoff behavior. Some of those reports and their runoff techniques are listed
below.
Regional Reports.
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•

City of Wood Village Stormwater Master Plan (1996), HEC-1
hydrologic model developed by the US Corps of Engineers.

•

City of Wood Village Stormwater Master Plan (2005),
XP-SWMM2000 v9.0
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•

North Troutdale Storm Drainage Master Plan (2007), XP-SWMM
model

•

City of Gresham Fairview Creek Drainage Master Plan (2003), XPSWMM model

Local Reports.
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•

Storm Drainage Calculations for the Plaza at Wood Village, 23500
NE Halsey Street Parking Improvements (2009), Santa Barbara Unit
Hydrograph (SBUH) Method with HydroCAD software.

•

Riverwood Subdivision Stormwater Management Plan (2004), Santa
Barbara Unit Hydrograph (SBUH) Method with Hydraflow Storm
software.

•

ATLAS Development (2004).

•

Storm Drainage Report for Willamette Graystone Inc. (2004),
HydroCAD version 7.0.

•

Stormwater Calculations for Jack-in-the-Box (2001), Santa Barbara
Unit Hydrograph and “HYD Method” as described in the King
County Surface Water Design Manual.

•

Stormwater Calculations for Olinger Travel Homes (2001), Santa
Barbara Unit Hydrograph and “HYD Method” as described in the
King County Surface Water Design Manual.

•

Stormwater Calculations for Merix (2000), Santa Barbara Unit
Hydrograph and “HYD Method” as described in the King County
Surface Water Design Manual. Note: Merix building is now
occupied by Pressure Safe, LLC and Morasch.

•

Storm Drainage Report: Wood Village Town Center (2000), Flow
Master developed by Haestad Methods Version 4.1C and “HYD
Method” as described in the King County Surface Water Design
Manual.

•

Wood Village Center Proposed Retail Stormwater Management
Report (1999).

•

Multnomah Greyhound Park Stormwater Drainage Technical
Information Report (1999), Santa Barbara Unit Hydrograph and
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“HYD” Program and Flow Master developed by Haestad Methods
Version 4.1C.
•

LSI Logic Master Plan (1995).

•

Cherry Ridge Master Planned Mixed Use Hydrologic Analysis
(1994), Santa Barbara Unit Hydrograph and Quick TR-55 Ver. 5.46.

Observations and recommendations listed in the reports above were
reviewed and incorporated where considered applicable into the current
document. Results and methodology from previous model runs were also
used to validate the results of the hydrologic model.
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SECTION 3 – STORM WATER SYSTEM DESIGN CRITERIA
General
Design criteria and general assumptions relating to the design storm, model
assumptions, and future flows which were used in completing this study are
summarized in this section.
Design Storm. The elements of a design storm include the combination
of intensity, duration, and frequency.
The design storm reflects the
combination of these parameters for which the regulatory agency intends
to provide a level of protection against. These elements and the
assumptions used to develop the design storm are described below.
Design rainfall intensities, or depths, for different recurrence intervals
were based on local precipitation patterns which were summarized by the
Department of Agriculture and the National Oceanic and Atmospheric
Administration and presented in the Oregon Engineering Handbook
Hydrology Guide. Twenty-four hour precipitation data for the 2-, 5-, 10-,
25-, 50-, and 100-year storm events for the state of Oregon were plotted
on maps that have been included in Appendix B. Table 3-1 summarizes
the design 24-hour storm depths identified on the maps described above
for Wood Village.

TABLE 3-1 – 24-HOUR STORM DEPTHS
Storm Event

Precipitation (in)

2 year
5 year
10 year
25 year
50 year
100 year

2.8
3.2
3.6
4.0
4.4
4.9

A hyetograph illustrates the relationship between duration and intensity
and represents typical rainfall patterns. The rainfall pattern used for the
Wood Village area is the Natural Resources Conservation Service (NRCS)
Type 1A hyetograph storm pattern. The 10-year storm hyetograph is
illustrated on the following page. A more detailed summary of the
historical rainfall distribution is included in Appendix B.
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CHART 3-1 - Wood Village Design 10-year Storm Hyetograph
Wood Village 10-year Storm Hyetograph
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Initially, the storm water system was evaluated in regards to
eliminating flooding and minimizing surcharging throughout the
system for the 10-year storm event. However, it was determined that for
some problems, improvements to correct flooding for a 25-year storm
could be achieved with little additional expense.
As a result,
improvements and their respective costs to correct flooding due to both the
10-year and 25-year storms are presented in this report.
Flow Control Policy. City policy states that storm water detention will be
required to limit the design storm peak flow rate to pre-development levels
for the 5- and 10-year, 24-hour storm events. In order to mitigate
downstream deficiencies in the public storm system, the detention
pond/facility design should limit peak flow rate from the developed
condition during a 25-year design storm to the peak flow from the predeveloped 10-year design storm. In addition, peak flows for developed
conditions (2-year, 24-hour design storm and lower) should be limited to
an initial rate of (1/2) one-half the pre-developed 2-year, 24-hour peak
flow rate.
Model Assumptions. A detailed discussion of model parameters is found
in Section 4. The following general design assumptions were used in
completing the model construction.
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•

Locations where storm water leaves the City Limits are illustrated in
Figure 6 in Appendix A. For this analysis, “free” outfalls or
unrestricted discharge was assumed.

•

The pipes and catch basins in the network were assumed to be clean
of sediment build-up, collapse or other problems that could impede
flow. The catch basins were also assumed to have adequate capacity
to capture all the storm water runoff.

•

Several sections of natural channels were modeled as part of this
analysis. The cross sections of these open channels were based upon
City provided survey information and assumed to be constant
between cross sections. The model dynamically routes the flow
through the pipes, culverts, and open channels included in the model.

•

Only the major storm water pipelines were evaluated.
trunk lines are illustrated in Figure 6 in Appendix A.

•

The model analysis was completed with current land use and
population conditions. However, since existing City storm drain
ordinance requires future development to detain developed runoff,
future development should not increase peak runoff.

Modeled

Future Flows. The study area defined in Figure 1 in Appendix A was
used as the outer limit of the future storm water system expansion which
was coordinated with Troutdale, Gresham, and Fairview. The areas not
currently developed should be required to conform to the City’s flow
control policy which would limit post-development peak runoff rates.
This requirement will allow the expansion and development of the City
without increasing the volume or adversely affecting the water quality of
the storm water discharge.
The City of Wood Village consults with storm water design standards based on
surrounding communities, such as City of Portland’s Storm Water Management
Manual and Oregon Department of Transportation’s design standards. Keller
Associates recommends the City of Wood Village adopt the City of Portland’s
storm water design standards, with the option for the City to deviate from
Portland’s design standards as deemed appropriated by the City Public Works
Director. We also recommend the City’s flow control policy remain as described
on the previous page, superseding Portland’s flow control requirements.
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SECTION 4 – MODEL DEVELOPMENT
Introduction
The modeling program XP-SWMM v2011 was used to estimate storm water
runoff from the study area. Additionally, XP-SWMM was used to dynamically
route the runoff through the storm water pipeline network to the outfall or
discharge location(s). The model requires several input parameters which
determine the runoff: basin characteristics, design storm size and time, detention
facility characteristics, and pipeline characteristics.
System Overview
The City of Wood Village maintains an existing storm drain system which is
illustrated in Figure 6 in Appendix A. The existing system is composed of
pipeline, open channel (including Arata Creek), storm manholes, catch basins,
culverts, and detention facilities. Figure 7 in Appendix A delineates the storm
facilities that are owned and maintained privately, by the City, by the County, or
by Oregon Department of Transportation (ODOT).
The storm drain system was delineated into 2 major drainage basins, Arata Creek
and No Name Creek. These basins were further divided into sub-basins which are
shown in Figures 4 and 5 in Appendix A and the basin parameters are
summarized in Table 4-1. Descriptions of each parameter and how it is calculated
follows Table 4-1.
Model Parameters
Construction of the model required the collection and input of hydraulic
parameters including physical data such as pipe alignment, slopes, diameters, and
elevations. Model input also included precipitation data and groundwater
behavior. Runoff parameters like drainage areas, drainage characteristics, and
drainage times are also required in the model. These model parameters are
described in more detail below.
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TABLE 4-1 – RUNNOFF BASIN PARAMETERS
Arata Creek Basin
TC
Basin #

Sq Ft

Acre

Soil

% Imp

CN

(min)

AC1.1

2,446,185

56.16

B

39.4%

87.1

21

Cherry Park Residential

AC1.2

958,285

22.00

B

42.0%

87.6

18

Cherry Park Residential East Half

AC1

2,528,068

58.04

B/D

30.7%

75.1

29.3

West Troutdale

AC2

1,462,502

33.57

B

35.7%

76.8

18.4

NE 238th Drive and East half of
Treehill Condos

AC3.1

1,412,093

32.42

B/C

35.3%

76.7

24.8

Southeast Treehill Condos south to
Glisan

AC3.2

353,461

8.11

B/C

35.3%

76.7

10

AC4

1,164,511

26.73

B/C

18.2%

71.0

25.2

AC5

399,152

9.16

C

24.2%

73.0

10

NE 236th Drive

AC6

471,249

10.82

C

57.6%

84.0

14.3

NE 237th Drive

AC7

378,405

8.69

D

45.5%

80.0

13.1

Cedar Lane

AC8

618,224

14.19

D

51.5%

82.0

10

Maple Blvd

AC9

577,275

13.25

D

51.5%

82.0

36

Birch Avenue

AC10

934,777

21.46

C/D

42.4%

79.0

27.7

Park

AC11

489,121

11.23

B/D

79.0%

80.0

22.67

Mini-Storage west of NE 244th

AC12

515,903

11.84

B/C

5.0%

83.0

18.8

East of 244th

AC13

1,591,440

36.53

C

15.0%

83.0

30

AC14

578,730

13.29

C

51.5%

82.0

27.2

AC15

1,109,503

25.47

B/C

28.5%

89.4

East of 238th and South of
freeway/to ODOT

Onsite 1

1,536,621

35.28

C

70.0%

93.0

Gresham Transfer

Onsite 2

951,038

21.83

C

90.0%

93.0

Auto Auction

Onsite 3

326,472

7.49

C

90.0%

93.0

NW of Auto Auction

Basin Acreage

Description

Western and Northern portions of
Treehill Condos
Holladay and Shamrock

Wetlands south of Freeway
Northeast WV east of Gresham
Transfer

478

Curve Number (CN) values include those documented from the previous Wood Village and Troutdale
Storm Water studies.
% impervious was calculated using the CN and the Soil Type. A minimum Tc of 10 minutes was assumed.
These basins have detention basins as part of the storm water collection/treatment system.
Tc = Time of Concentration
% Imp = Percent Impervious Area
Note: There is a detention basin in County jurisdiction in AC1.1 which is a part of the Arata Creek system.
This basin detains storm water from Troutdale residential development but was built by Multnomah
County.
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TABLE 4-1 – RUNNOFF BASIN PARAMETERS (continued)
No Name Creek Basin
TC
Basin #

Sq Ft

Acre

Soil

% Imp

CN

(min)

Description

N1

10,424,176

239.31

B

25.0%

80

32.8

LSI and just south of Lowe’s

N2

713,736

16.39

C

96.4%

96.8

14.1

Lowe’s

N3

1,306,800

30.00

C/D

95.5%

96.5

13.4

Fred Meyer

N4

1,920,413

44.09

C/D

39.6%

90.8

10.6

North of Fred Meyer

N5-A

1,393,920

32.00

C/D

50.0%

92

10

N5-B1

839,401

19.30

C/D

53.0%

90

48.4

N5-B2

251,777

5.75

C/D

0.0%

89

10

Wetland in Riverwood Area

N5-C

601,128

13.80

C/D

40.0%

88.2

10

North of Riverwood Area

N5-D

248,292

5.70

C/D

42.0%

88.7

10

Arata Road & County
pipeline from Arata to Halsey

N6

375,715

8.63

C/D

46.0%

87.9

37.7

N7

59,385

1.36

D

84.8%

93

10

N7-A

193,893

4.45

D

48.0%

87.9

32

N7-B

568,528

13.05

D

40.0%

87.9

37.7

NE Village Ct.

N8

493,742

11.33

D

17.6%

88.1

11.9

Walnut Avenue

N9

253,287

5.81

D

46.6%

91.6

18

N10

864,264

19.84

B/D

56.0%

87.6

15.1

City Hall (proposed /
wetland)

N11

999,734

22.95

C

80.0%

95.6

23.9

Olinger/Jack in the Box/NE
of interchange

N12

940,563

21.59

B/C

98.0%

98

15.7

Walmart

N13
Pressure
Safe, LLC

676,809

15.54

B/C

75.0%

95

22.3

Trailer Park west of Walmart

472,610

10.85

C/D

72.0%

91.6

Basin Acreage

542

Total Acreage

1,019

Wood Village Green Mobile
Home Park
Riverwood Subdivision

North of Arata and South of
Halsey
The Plaza at Wood Village
North of W. Arata Rd. & NE
236th Ave.

238th

Pressure Safe, LLC

Curve Number (CN) values include those documented from the previous Wood Village and Troutdale
Storm Water studies.
% impervious was calculated using the CN and the Soil Type. A minimum Tc of 10 minutes was assumed.
These basins have detention basins as part of the storm water collection/treatment system.
Tc = Time of Concentration
% Imp = Percent Impervious Area
Note: There is a detention basin in County jurisdiction in AC1.1 which is a part of the Arata Creek system.
This basin detains storm water from Troutdale residential development but was built by Multnomah
County.
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Area. In developing the hydrologic model, the study area boundary was
defined and then subdivided into runoff basins (see Figure 4). One of the
basins drains to the Arata Creek with an outfall near the northeast corner
of the City limits, and the other basin drains to No Name Creek. In
addition, there are some areas with onsite retention.
Each major basin was further divided into sub-basins using information
from contour maps and field observations. City personnel and previous
storm water studies were used to confirm these sub-basin boundaries and
direction of runoff. The resultant sub-basins are shown in Figure 4 and 5
in Appendix A, with the areas of each shown in tables in Table 4-1.
The area of each sub-basin directly correlates with the volume of runoff
that enters the storm water system. The sub-basin boundaries indicate the
area that produces runoff to a point along the trunk line either overland or
through the collector pipe network.
Pervious and Impervious Area. It is necessary to determine the
percentage of the sub-basin area that is impervious or pervious. Pervious
surfaces are those which are covered primarily with vegetation and permit
the infiltration of water. Impervious areas are those which inhibit
infiltration of water, such as pavement, roadways, sidewalks, and roofs.
In calculating the percent impervious of a sub-basin, only the impervious
areas connected directly to the storm water system, (i.e. curb and gutters,
streets, driveways, etc) were calculated. In general, the impervious areas
in Wood Village consist mainly of roadways, sidewalks, parking lots and
the roofs of buildings that drain on to paved parking lots or streets. Some
residential developments were constructed such that runoff from roof
drains to the streets. For example, the Wood Village Mobile Home Park,
Riverwood Subdivision, and parts of the old Wood Village Subdivision
drains all runoff from roofs to the storm drain.
The percent impervious is a key parameter used to determine a composite
Natural Resource Conservation Service Curve Number (CN) and the time
of concentration (Tc). Generally, as the percent impervious increases the
infiltration decreases, resulting in more rapid runoff, shorter Tc and
greater CN, resulting in higher peak runoff rates.
The City of Wood Village has a variety of residential, commercial and
industrial areas. The permeability of each of these areas varies according
to their use. The residential areas typically have greater areas of pervious
land; whereas, commercial and industrial areas usually have larger areas
of pavement. Field observations, information and maps provided by the
City, previously completed studies, and aerials were used to determine the
percent impervious for each sub-basin. These values are listed for each
sub-basin in Table 4-1.
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Natural Resource Conservation Service Curve Numbers. The Natural
Resource Conservation Service’s “The Urban Hydrology for Small
Watersheds Technical Release 55” (TR-55) outlines the process for
computing the Curve Number (CN) for sub-basins. The Curve Number
(CN) is used as an index of the potential runoff from a storm event from
each basin. As stated previously, the higher the CN, the higher the runoff.
The curve number is based on the hydrologic soil group, ground cover,
percent impervious and land use. The following table from TR-55 shows
average CN for a variety of land uses, hydrologic soil groups and ground
cover.
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TABLE 4-2 – RUNNOFF CURVE NUMBERS FOR URBAN AREAS
Cover Description
Land Use

Cover Type and Hydrologic Condition
Fully developed urban areas (vegetation established)
Open Space (Lawn, Parks, Golf Courses, Cemeteries,
Etc.)3
Poor Condition (grass cover <50%)
Fair Condition (grass cover 50% to 75%)
Good Condition (grass cover >75%)

Open Space
/ Parks

Average
% Imp.

A

B

C

D

68
49
39

79
69
61

86
79
74

89
84
80

98

98

98

98

98

98

98

98

83
76
72

89
85
82

92
89
87

93
91
89

63
96

77
96

85
96

88
96

85
72

89
81

92
88

94
91

95
93

65
38
30
25
20
12

77
61
57
54
51
46

85
75
72
70
68
65

90
83
81
80
79
77

92
87
86
85
84
82

77

86

91

94

Impervious Areas:
Paved Parking Lots, Roofs, Driveways, etc.
(excluding right-of-way)
Streets and Roads: Paved; Curbs and Storm Sewers
(including right-of-way)
Paved; open ditches (including right-of-way)
Gravel (including right-of-way)
Dirt (including right-of-way)
Western Desert Urban Areas:
Natural Desert Landscaping (pervious areas only))4
Artificial Desert Landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand or
gravel mulch and basin borders)
Industrial/
Commercial

CN for Hydrologic Soil Group

Urban Districts:
Commercial and Business
Industrial

Residential

Residential District by Average Lot Size:
1/8 acre or less (town houses)
¼ Acre
1/3 acre
½ Acre
1 Acre
2 Acres
Developing Urban Areas
Newly Graded Areas (pervious area only, no
vegetation)5

Notes: 1)
2)

3)
4)

5)
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Average runoff condition, and Initial Abstraction (Ia) = 0.2S
The average percent impervious area shown was used to develop the composite CN’s.
Other assumptions are as follows: impervious areas are directly connected to the
drainage system, impervious areas have a Curve Number (CN) of 98, and pervious areas
are considered equivalent to open space in good hydrologic condition. CN’s for other
combinations of conditions may be computed using Chart 2-3 or 2-4 (in TR-55).
CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for
other combinations of open space cover type.
Composite CN’s for natural desert landscaping should be computed using Chart 2-3 or 24 based on the impervious area percentage (CN=98) and the pervious area CN. The
pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.
Composite CN’s to use for the design of temporary measures during grading and
construction should be computed using Chart 2-3 or 2-4, based on the degree of
development (impervious area percentage) and the CN’s for the newly graded pervious
areas.
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In determining the Curve Number (CN) values for the sub-basins in Wood
Village, a weighted average, or composite curve number, was computed
using the percent impervious and cover type of the pervious area. For
hydrologic Soil Group B, the CN for the impervious and pervious areas
were 98 impervious (maximum) and 65 pervious (minimum 2 acre
residential), respectively, and for Soil Group C and D, 86 pervious (open
space or 1/3 acre residential) and 98 impervious (see Table 4.2). These
weighted averages were compared to the values presented in Table 4-2
and were found to be comparable.
Time of Concentration. According to Natural Resource Conservation
Service “The Urban Hydrology for Small Watersheds Technical Release
55” (TR-55) the time of concentration (Tc) is “the time for runoff to travel
from the hydraulically most distant point of the watershed to a point of
interest within the watershed.” The Tc is the sum of the travel times of
each of the flow components of the sub-basin: overland flow, sheet flow,
shallow concentrated flow, open channel flow and flow in pipes. The time
of concentration influences the shape of the storm runoff hydrograph (time
series of runoff values) and the peak discharge. Typically, as an area
urbanizes, the Tc decreases, increasing the peak runoff.
Several parameters affect the time of concentration: surface roughness,
channel shape and flow patterns and slope. The surface roughness is a
factor of the vegetative cover and/or surface covering. A roughness
coefficient, Manning’s n, is used in the equations for sheet flow for
determining Tc.
The channel shape influences the time of concentration (Tc). More
efficient hydraulic characteristics typically reduce the Tc. The more
urbanized an area becomes, the shorter the overland flow lengths become
due to the presence of curb and gutter, allowing flow to enter a channel
sooner, where the flow velocity is faster. The slope of the flow path varies
greatly, with no real correlation with urbanization. A larger slope shortens
the Tc, resulting in a larger peak discharge.
In determining the Tc for the sub-basins in Wood Village, the equations
presented below were used. A minimum Tc of 10 minutes was also
assumed which is consistent with other local municipalities.
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Sheet flow (flow path < 300 feet): Ts=0.007*(nL)0.8/(P2)0.5s0.4
Where:
Ts=travel time for sheet flow (hr)
n=Manning’s roughness coefficient (Table 4-3)
L=flow length (ft)
P2=2-year, 24-hour rainfall (in)
s=slope of a hydraulic grade line (ft/ft)
Assumed:
n=0.011
P2=2.8 inches



Shallow Concentrated Flow (flow path >300 feet):
o Slopes > 0.005: Tsc=L/V
Where:
Tsc=travel time for shallow concentrated flow with
slopes > 0.005 (sec)
L=flow length (ft)
V=flow velocity (ft/sec) determined from Chart 3-1
in TR-55, included in Appendix C
o Slopes < 0.005: Tss=L/20.3282s0.5
Where:
Tss=travel time for shallow concentrated flow with
slopes < 0.005 (seconds)
L=flow length (ft)
s=slope of a hydraulic grade line (ft/ft)



Pipe Flow: Tp=L/2.0
Where:
Tp=travel time for pipe flow (seconds)
L=flow length (ft)
Assumed:
Pipe flow velocity = 2.0 ft/sec



Total Time of Concentration: Tc=Ts+Tsc+Tss+Tp

The Tc for each sub-basin in Wood Village is reported in Table 4-1.
Initial Abstraction Fraction. The XP-SWMM v2011 model for the
Wood Village storm water system was found to be sensitive to the initial
abstraction parameter. The initial abstraction represents the amount of
precipitation that is lost or detained prior to the runoff. It is reported as
either a total depth of precipitation in inches or as a fraction of the amount
of total precipitation (between 0 and 1). In the Wood Village model the
initial abstraction fraction was assumed to be between 0.1 and 0.2, with
the smaller number representing the more urbanized areas and the larger
numbers being used for the basins that include undeveloped lands.
Roughness Coefficient. The XP-SWMM v2011 model accounts for pipe
friction while dynamically routing the flow through the pipeline network.
This equation requires the input of the roughness of the pipe, which when
not flowing full is assumed to be equivalent to the roughness of an open
channel of the same material. For this model it was assumed that
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Manning’s n for all pipes and culverts was constant and equal to 0.014
which is slightly rougher than smooth surfaces. The following Table 4-3,
from Table 3.1 on page 3-3 of TR-55 summarizes the different roughness
coefficients for sheet flow.
TABLE 4-3 – ROUGHNESS COEFFICIENTS
(Manning’s n) for Sheet Flow
Surface Description

Manning’s N1

Smooth surfaces
(concrete, asphalt, gravel or bare soil)
Fallow (no residue)
Cultivated Soils:
Residue cover < 20%
Residue cover > 20%
Grass:
Short grass prairie
Dense grasses2
Bermuda grass
Range (natural)
Woods:3
Light underbrush
Dense underbrush

0.011

Surface Description
Pipe and Culverts
Natural Channels in Arata Creek
Natural Channels in No Name Creek

0.05
0.06
0.17
0.15
0.24
0.41
0.13
0.40
0.80
Manning’s N
0.014
0.035
0.032

Notes:
1)
The n values area a composite of information compiled by Engman (1986).
2)
Includes species such as weeping lovegrass, bluegrass, buffalo grass, blue grama
grass, and native grass mixtures.
3)
When selecting n, consider cover to a height of about 0.1 feet. This is the only
part of the plant cover that will obstruct sheet flow.

Natural Channel Characteristics. The City of Wood Village storm
water collection system is a combination of pipelines and open channels.
The City provided cross section data for several areas along Arata Creek,
in addition to plans and details for the channel along Halsey Street. The
cross sections of other natural channels were assumed. The Manning’s
roughness coefficient was calculated based on the degree of vegetation,
obstruction, meandering and material. For the Arata Creek Basin this “n”
was assumed as 0.035 and for the No Name Creek Basin, 0.032 which are
typical values for natural channels.
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Detention Facility Inventory
Detention facilities are designed to collect runoff from a designated area and
control the discharge into the regional storm drain system. Detention facilities
include a storage facility and usually include flow control structures such as weirs
and orifices. These facilities both postpone and attenuate the peak runoff events
from their respective drainage area. Detention facilities may also be designed to
improve water quality by acting as settling basins or be equipped with cleanouts
or other water quality mitigation measures. The detention facilities in the study
area are summarized below and illustrated in Figure 6 in Appendix A.
Modeled Detention Facilities. The detention facilities modeled in the
study area are listed below.











Cherry Ridge Detention Pond
Walmart Detention Pond
238th - Sandy Boulevard Detention Pipe
Olinger Detention Pond
West Town Center Detention Pipe
East Town Center Detention Pipe
LSI Detention Ponds
Riverwood Detention Pond
Arata Road Detention Pond
Plaza at Wood Village Detention Pond

Design characteristics for these detention facilities including the stage-storagedischarge relationships and peak discharge values for various storm events have
been included in Appendix C for reference.
Model Calibration
This section will discuss the measures taken to calibrate the Wood Village storm
drain model. The limited calibration of the 2005 model consisted of comparing
limited flow data where the precipitation pattern and antecedent moisture
conditions are not know. The updated model flow results essentially stayed the
same as the previous 2005 storm water model. Typically, calibration for a storm
drain model involves more unknowns than for a water or wastewater model.
There are a number of reasons for this.
First, the quantity of fluid going into a water or wastewater system is relatively
well-defined with meters at pump stations, lift stations, and treatment plants. In
contrast, influent into a storm system can be only generally related to precipitation
and groundwater and spring water discharge. Many soil, vegetation, climatic, and
topographical factors control the relationship between these elements and inflow
into a storm drain system.
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Second, the quantity of fluid exiting a water and wastewater system is also
relatively well-defined with meters on residential and commercial services for
water systems and meters at wastewater treatment plants. In contrast, very few
storm systems have locations that measure flow on a regular basis.
Thirdly, water and wastewater flows are much more regular and predictable.
Storm drain flows are dependent on the weather which is much less predictable.
Given these considerations, Keller Associates pursued methods that would
provide a reasonable assurance that the model accurately reflects field conditions.
The first technique used by Keller Associates to calibrate the model involved a
model review by City staff. Keller Associates presented model results that
identified modeled areas of flooding for a 2-year storm event. City staff indicated
whether or not flooding is actually observed during storm events in those areas
predicted by the model. Field and survey data were collected in order to validate
the model or correct inaccuracies. This process was repeated twice to achieve the
desired level of calibration.
In the Arata Creek Basin, the updated 2011 model predicted flooding in one
location for a 2-year storm event. The model predicted flooding in the back yard
of a residence near the corner of Cedar and Maple Street. The resident was
unavailable for comment to verify whether flooding actually occurs at this
location.
In the No Name Creek Basin, the model predicted flooding in one location for a
2-year storm event. The location of flooding is between Arata Road and N.E.
Halsey Street just north of the Riverwood Subdivision.
The computer model results were also compared to a previous computer model
(HEC-1) developed in 1996, and to observed field conditions for a 50-yr storm
event in October 1994. The 1994 hourly precipitation was assumed using data
gathered at the nearest station, which is at the Portland International Airport
approximately 14 miles away from the City of Wood Village. A hyetograph
(rainfall graph) of the Portland Airport storm event, generated by CurranMcLeod, Inc., was included in Appendix G of the City of Wood Village Storm
Water Master Plan Report of January 1996. Flows were observed at 7 different
locations during the 1994 storm event. These locations and flows are identified in
Appendix B of the Wood Village Storm Water Master Plan Report of January
1996.
Comparisons between observed and computed flows at four different stations
were analyzed as part of the calibration process for the model prepared as part of
this report. Those four stations include Q1, Q3, Q5, and Q6 as identified in the
1996 report and illustrated with a figure included in Appendix B. The table below
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summarizes the observed flow, 1996 model estimated flow, and Keller Associates
XP-SWMM model calculated flow.

TABLE 4-4 – OBSERVED FLOW VERSUS MODELED FLOW
Station
Q1
Q3
Q5
Q6

Approx.
Time
10:30 am
11:30 am
12:30 am
1:00 am

Observed
Flow (cfs)
11.88
0.88
2.9
12.04

1996 Model
Flow (cfs)
~41
Unknown
Unknown
Unknown

Keller Associates
Model (cfs)
~25
~12
~14
~27

Q1- Located at Arata Road Detention Facility.
Q3- Located near intersection of Wood Village Blvd. and Glisan Street.
Q5- Located in park where Arata Creek leaves the City limits
Q6- Located on N.E. 244th Ave. where Arata Creek leaves the City limits.

The only comparison that can be made between models is at Station Q1. It can be
seen that the flows calculated by the Keller Associates model are nearly double
the observed flow, while the 1996 model estimates flows were more than three
times the observed flow. The 1996 report identifies a number of factors that
could explain this large discrepancy. First, the October 1994 storm event was
preceded by several weeks of dry and relatively warm weather. These existing
dry conditions could impact runoff behavior. Secondly, precipitation used for this
model was recorded at the Portland International Airport which is about 14 miles
from the study area.
It should also be noted that there has been some development upstream of stations
Q1 and Q3 that may have changed the runoff characteristics of the storm event.
While the Keller Associates model calculates flows that are closer to observed
flows than the previous model, its flow projections are still conservative in that
the calculated flow at Q1 appears to be higher than the observed flow.
Though the flow projections appear to be conservative in predicting storm
runoff values, the model does reasonably reflect the characteristics of the
actual storm system relative to flooding. Thus, it is in the City’s best interest
to be conservative until further data indicates that a reduction in flows is
justified.
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SECTION 5 – EXISTING STORM DRAINAGE SYSTEM CONDITION AND
EVALUATION
Introduction
The City of Wood Village storm drainage system generally consists of surface
flow to catch basins, a subsurface network of pipes, and open drainage ditches.
Local springs also contribute to the storm runoff due to the high groundwater
table and saturated soil conditions during wet weather periods. The springs act as
an outlet for purging groundwater. The system collects and transports the runoff
from two drainage basins. This runoff ultimately drains by gravity to discharge
into Arata Creek and No Name Creek north of the City. The evaluation of the
storm water collection system was conducted based upon the design criteria and
model parameters mentioned in Sections 3 and 4. This evaluation is limited
primarily to the pipeline hydraulic capacities and does not include a detailed
evaluation of physical pipe conditions.
System Overview
The City of Wood Village maintains an existing storm drain system which is
illustrated in Figure 6 in Appendix A. The existing system is composed of
pipeline, open channel (including Arata Creek), storm manholes, catch basins,
culverts, and detention facilities. Figure 7 in Appendix A delineates the storm
facilities that are owned and maintained privately, by the City, by the County, or
by Oregon Department of Transportation (ODOT). Table 5-1 is an inventory of
the storm water system within the City limits.

TABLE 5-1 – EXISTING STORM WATER SYSTEM INVENTORY
Facility
City
Hardline Pipe (LF)
19,536
Open Channel (LF)
2,915
Storm Manhole
82
Catch Basin
103
Culvert
1
Detention Facility
2
* Six facilities are outside of City limits

County
21,930
7,255
81
167
52
0

Other
-580
44
287
5
27*

State
-1,910
13
63
15
0

Existing Pipeline Condition
The following section discusses the condition of the existing drainage basins
within the City of Wood Village. This evaluation includes the hydraulic results of
the computer modeling and includes areas of surcharging and flooding. This
discussion also includes an evaluation of the maintenance issues and pipe
conditions determined from City personnel.
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Arata Creek Drainage Basin Problem Areas. Arata Creek runs on the
eastern edge of Wood Village and collects the runoff from an area
encompassing parts of Troutdale and Wood Village as illustrated in Figure
6 in Appendix A. For the purposes of this model, the runoff from the area
in and neighboring Wood Village was modeled to determine peak runoff
(see Figures 5 and 6).
There are several areas within this basin that have on-site retention and do
not contribute to the runoff. For example, all storm runoff from the Auto
Auction is retained on-site. Excluding those drainage basins that do not
discharge into the City’s drainage system, Table 5-2 illustrates the peak
runoff from a 24-hour storm event where Arata Creek leaves the City in
the northeast corner of the City.

TABLE 5-2 – EXISTING PEAK RUNOFF FLOWS IN ARATA CREEK
Recurrence Interval
2-year
5-year
10-year
25-year
100-year

Rainfall
Depth (in)
2.8
3.2
3.6
4.0
4.9

Existing Peak
Flow
(cfs)
60
69
77
81
87

Listed below are drainage deficiencies and challenges as predicted by the
computer model (also illustrated in Figure 8 in Appendix A). The
numbers below correspond to the numbers on Figure 8.
Model Areas of Flooding.
1. Flooding during 10+ year storms at a 36” culvert between NE 244th
Ave and the Wood Village Mini Storage and the Wood Village
Business Park.
2. Flooding during 25+ year storms in the mini-storage complex off NE
244th Ave and at the 36” culvert entrance located in the southeast
corner of NE Halsey St and NE 244th Ave. Note – the flooding at
the 36” culvert entrance is not perceived to be a concern per City
staff, as localized flooding is anticipated to be limited to the culvert
entrance area.
3. Flooding during 25+ year storms near Manhole 22-A and Manhole
20-A on NE Shamrock Dr.
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4. Flooding during 2+ year storms in the back of residential lots at
Manhole 44-A.
5. Flooding during 25+ year storms at Manhole 39-A.
6. Flooding during 25+ year storms at culvert just upstream of Manhole
41-A in Tree Hill Cottonwood Condominiums.
7. Flooding during 10+ year storms in Arata Creek north of the Arata
Creek School. Note – this is not perceived to be a concern per City
staff, as localized flooding is anticipated to be limited to the park
area.
No Name Creek Drainage Problem Areas. No Name Creek drainage
basin originates in southwest Wood Village and south of N.E. Glisan
Street (LSI Campus). The conveyance system follows Glisan Street and
then Wood Village Blvd. to Arata Road. From here, the conveyance
system runs under Arata Road north to Halsey Street where it splits to the
east and west. The western flow from No Name Creek joins Fairview
Creek. The eastern flow follows Halsey Street east to approximately 350
feet east of NE 227th Ave. where No Name Creek flows north out of the
City limits. However, the City conveyance system continues east to NE
238th Drive where it runs north under Interstate 84. North of the Interstate,
the conveyance system directs flow west around Walmart and then
through a mobile home park to eventually discharge back into No Name
Creek.
No Name Creek receives the storm water runoff from approximately 542
acres in Wood Village and the surrounding area. A major contributing
area is the LSI site in Gresham just south of NE Glisan Street and the
Town Center commercial development on the northeast corner of Glisan
Street and NE 223rd Street.
For the No Name Creek drainage basin inside Wood Village, Table 5-3
illustrates the maximum runoff for a 24-hour storm where the storm drain
system leaves the City limits near the Wood Village Mobile Home Park at
Sandy Blvd.
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TABLE 5-3 – EXISTING PEAK RUNOFF FLOWS IN NO NAME
CREEK
Recurrence Interval
2-year
5-year
10-year
25-year
100-year

Rainfall
Depth (in)
2.8
3.2
3.6
4.0
4.9

Existing Peak
Flow
(cfs)
48
54
60
66
76

Listed below are drainage deficiencies and problems as predicted by the
computer model (also illustrated in Figure 8 in Appendix A). The numbers
below correspond to the numbers on Figure 8.
Model Areas of Flooding.
8. The natural channel just south of the City Hall surcharges and may
cause damage to adjacent properties if it overflows.
9. Flooding in the 18-inch Multnomah County storm line between Arata
Road and Halsey Street just west of NE Village Ct. during 2+ year
storm. The storm line should be cleaned and inspected via CCTV.
10. Flooding during 10+ year storms at Catch Basin 70-B on Arata Rd,
along the 24” Multnomah County storm line just northeast of the
Riverwood Subdivision.
11. Flooding during 25+ year storms at a dual inlet in the Multnomah
County channel just south of Arata Rd.
Other Areas/Considerations of Interest
There are other drainage basins, detention facilities, and storm drain systems that
either do not discharge into Arata Creek or No Name Creek or have onsite
retention facilities inside the City limits. Because cities occasionally inherit the
maintenance of these facilities due to policy change or at the request of the owner
of the facilities, a general idea about the condition of these facilities should be
tracked. In that light, both 24-inch culverts under the Union Pacific Railroad are
completely blocked with debris and are owned by the Railroad.
The City’s storm drain system interacts with those of surrounding cities including
Fairview, Gresham, and Troutdale. As a result, changes in policy, growth, or
actual drainage conditions to or from these cities could potentially impact the
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drainage conditions in the City of Wood Village. Storm drain policy and regional
storm drain improvements should be coordinated with surrounding cities.
The scope of this study did not entail a detailed review of video records.
However, it should be noted that the following issues should be addressed (the
numbers below correspond to the numbers on Figure 8):
12. 18-inch line between Ash Ave. and Maple Blvd. collects storm drain
and purging groundwater. There is root intrusion with improper
construction access points to provide access for cleaning and
inspection equipment. This line should be cleaned and inspected via
CCTV as necessary and possibly lined.
13. The 18-inch county storm line between Arata Road and Halsey Street
just west of NE Village Ct. has the following problems:
• Illegal/Improper connections (i.e. holes created in the pipe with a
hammer).
• Root penetration with no access for cleaning and inspection
equipment.
• Faulty pipe sections.
• Dirt/Gravel build-up.
This line should be cleaned and inspected via CCTV as necessary and
possibly lined if retained in service.
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SECTION 6 – SUMMARY OF ALTERNATIVE IMPROVEMENTS
Introduction
Problem areas or challenges were discussed in Section 5 and are summarized in
Figure 8 in Appendix A. This section summarizes improvement alternatives.
These alternatives are organized by drainage basin. Planning level costs for
improvements required to eliminate flooding for the 25-year storm event can be
found in Appendix E. The 25-year storm event is the typical design storm used to
size pipelines.
Arata Creek Drainage Basin
#1--Maple-Cedar Alternatives.
Alternative improvements were
considered to correct flooding problems based on model results in the
Maple Blvd.-Cedar Lane vicinity. All of the alternatives presented below
will increase the peak runoff downstream. The magnitude of the increase
in peak runoff is dependent on improvements upstream.
These
alternatives are illustrated in Figure 9 in Appendix A and summarized
below.
The first alternative is to upsize the existing lines as shown in Figure 9 in
Appendix A. Pipe bursting technology could be considered to minimize
impacts and inconvenience to property owners. The benefits of this
alternative include minimal road repair costs. The disadvantages of this
alternative include substantial impacts to property owners, fences, and
lawns where pipe bursting would not be feasible. Also pipes remain in
private easements rather than public right-of-way which generally
complicate maintenance.
The second alternative is to construct a new parallel pipe along Cedar
Lane across NE 238th Dr. and south to Manhole 40-A for additional
capacity as illustrated in Figure 9 in Appendix A. The existing pipe in the
back of the lots could remain active to collect runoff from property owners
adjacent to the pipe. It could therefore be converted to a private storm
line. This alternative would increase the peak 25-year storm runoff
immediately downstream of the improvements from 36 to 48 cfs. The
benefits of this alternative include moving storm drain lines into public
right-of-way. This alternative would also minimize disturbance to
property owners. The disadvantages of this alternative include substantial
road repair.
Recommendation: Based on the information presented above, Keller
Associates recommends that the City pursue the second alternative as the
best solution to the drainage problems in this area. It is the lowest cost
alternative and be coordinated with street improvements to provide
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additional cost savings. Furthermore, this alternative locates new storm
drain facilities inside public right-of-way and enables simpler access for
operation and maintenance in the future. A bypass line will need to be
constructed around the Cedar Ln water quality vault to divert flows in
excess of the water quality vault flow-through capacity. The bypass will
need to convey a peak runoff rate of 20 cfs at the 25-yr storm event.
#2--244th Ave. Alternatives. Alternative improvements were considered
to correct flooding problems along 244th Avenue. All of the alternatives
presented below will increase the peak runoff downstream. The
magnitude of the increase in peak runoff is dependent on improvements
upstream. These alternatives are illustrated in Figure 9 in Appendix A and
summarized below.
The first alternative is to construct a parallel 27-inch storm line east on
Halsey Street and then north on 244th Avenue. Both roads are under
Multnomah County jurisdiction. Therefore, improvements would be
coordinated with Multnomah County. This alternative would increase the
peak 25-year storm runoff immediately downstream of the improvements
from 59 to 67 cfs. The benefits of this alternative include minimal impact
to private property along existing pipe alignment and the need for a
smaller diameter pipe. The existing storm line which is underneath private
storage facilities would remain in service which presents operation and
maintenance challenges. This alternative would likely involve some road
repair along 244th Avenue. The second part of this alternative includes
upsizing an existing 36-inch culvert to 48-inches beneath a driveway. The
last part of this alternative includes a parallel 36-inch parallel culvert
underneath 244th Avenue to provide additional capacity.
The second alternative is to abandon the existing 36-inch storm line
which is aligned underneath private storage facilities and reroute flow
through a new 36-inch storm line along NE Halsey Street and 244th
Avenue. The benefits of this alternative include minimal impact to private
property and the abandonment of a storm line that cannot easily be
maintained, repaired, or replaced. This alternative would likely involve
some road repair along 244th Avenue. The second part of this alternative
includes upsizing an existing 36-inch culvert to 48-inches beneath a
driveway. The last part of this alternative includes the replacement of the
existing culvert underneath 244th Avenue with a 54-inch culvert to
increase capacity.
Recommendation: Based on the information presented above, the first
alternative is the best solution to the drainage problems in this area. It is
the lowest cost alternative and can be coordinated with street
improvements to provide additional cost savings. Furthermore, this
alternative locates new storm drain facilities inside public right-of-way
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and enables simpler access for operation and maintenance in the future.
This improvement would require the cooperation of Multnomah County
since 244th Avenue is a County road.
#3--236th Ave. Alternatives. Alternative improvements were considered
to correct flooding problems based on model results along 236th Avenue.
All of the alternatives presented below will increase the peak runoff
downstream. The magnitude of the increase in peak runoff is dependent
on improvements upstream. These alternatives are illustrated in Figure 9
in Appendix A and summarized below.
The first alternative is to upsize the existing 12-inch pipelines which are
aligned down the back of residential lots with 15-inch pipelines as shown
in Figure 9 in Appendix A. This alternative would increase the peak 25year storm runoff immediately downstream of the improvements from 12
to 13 cfs. The existing pipeline is inside an existing easement that is
fenced on both sides with access restricted gates. The benefits of this
alternative include minimal road repair costs. Furthermore, since the
easement is fenced off and protected, the construction corridor would be
generally unobstructed.
The second alternative is to abandon the existing 12-inch storm line
which is aligned down the back of residential lots inside a dedicated and
protected easement and reroute flow through a new 15-inch storm line
along NE 236th Avenue. This alternative would increase the peak storm
runoff downstream. The existing line could be converted to a private
drain. The benefits of this alternative include a pipe alignment inside
public right-of-way. The disadvantage of this alternative is substantial
road repair costs, the abandonment of a pipe with a remaining service life,
and fighting grade back to Holladay and Shamrock Dr.
Recommendation: Based on the information presented above, Keller
Associates recommends that the City pursue the first alternative as the
best solution to the drainage problems in this area. It is the lowest cost
alternative. Since the existing alignment is located inside a protected
easement, construction obstacles should be minimal.
No Name Creek
#4--Riverwood Development Alternatives. Alternative improvements
were considered to correct flooding problems based on model results and
City personnel in the Multnomah County storm line from Arata to Halsey.
In addition to being undersized, this stretch of storm line has no access for
inspection and cleaning equipment and has many private connections
made without City approval. The line is old and has pipe offsets which
magnify flooding problems. The new Riverwood Subdivision which has
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87 residential homes, was recently constructed just upstream of this storm
line.
Currently, this storm line collects flow from a storm channel with
upstream flows from runoff from the Lowe’s Home Improvement Center,
Wood Village Green Mobile Home Park, and the Riverwood Subdivision.
However, in addition to storm runoff from these areas, the capacity in this
pipe is occupied by other water sources including local springs and
groundwater.
When the Lowe’s Home Improvement Center was completed, drains were
installed under the parking lot to drain groundwater from the area.
Groundwater from these drains and springs occupy pipe capacity that
otherwise could be applied to storm runoff. In addition to these problems,
removal of vegetation within this drainage basin creates larger peak
runoffs while simultaneously reducing the quantity of water consumed by
evapotranspiration which exacerbates runoff conditions.
Given these conditions, the existing pipes do not provide capacity for even
a 2-year storm runoff. As a result, a number of regional alternatives have
been considered to correct this problem and are illustrated in Figure 9 in
Appendix A and summarized below.
The first alternative is to replace the existing 18-inch and 24-inch storm
lines with 30-inch and 27-inch lines respectively as illustrated in Figure 9
in Appendix A. This alternative eliminates the existing bottleneck that
restricts flow and results in upstream flooding. As a result the peak storm
runoff increases downstream. The advantages of this alternative are that
this is the most direct fix and would correct the private connections made
without City approval along the alignment. Pipe bursting technology
could be considered for the short section of existing 24” line, whereas for
upsizing the longer existing 18” line to 30” would not likely be feasible
for this technology. The upsized pipe should have capacity for existing
conditions as well as future conditions in the area.
The disadvantages are substantial impacts to property owners.
Furthermore, there is only a 5-foot existing easement which complicates
construction. Additional easement would need to be acquired to make this
alternative possible. However, structures are located directly adjacent to
the existing easement and in some cases encroach on the easement. As a
result, structures would have to be relocated. In addition to structural
obstructions, power lines and other public utilities are located directly
adjacent to the pipeline and in many cases cross over the existing pipeline.
Due to these complications, construction costs would be large.
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According to City staff, Multnomah County has taken the position that a
permit would only be granted if the existing pipe were converted to an
open channel. However, the narrow width of the easement and required
volume of the open channel would result in nearly vertical channel slopes
which effectively negate this alternative assuming the County were to
allow this alternative.
The second alternative is to divert some flow to the west on Arata Rd and
then north on the planned extension of Wood Village Blvd through a new
30-inch storm line into Fairview Creek as illustrated in Figure 9 in
Appendix A. Both roads are under Multnomah County jurisdiction;
therefore improvements would be coordinated with the County. This
alternative would likely increase the 25-year storm peak flows into
Fairview Creek from 22 cfs to 34 cfs. This alternative would avoid
construction along a narrow easement on private property. This
alternative could possibly coincide with planned improvements of Arata
Rd and Wood Village Blvd by Multnomah County, which include a storm
water element. The disadvantages of this alternative are large capital costs
and road repair. Furthermore, this alternative would divert some flow to a
different drainage basin which could create additional problems
downstream.
The third alternative is to abandon the County storm line and reroute
flow to the east through a new 27-inch storm line east along Arata Road to
NE 235th Avenue and then north to discharge into the existing storm drain
line on Halsey Road as illustrated in Figure 9 in Appendix A. This
alternative would increase the peak storm runoff downstream. This
alternative would allow the County to convert the problematic line
between Arata and Halsey to a private line and avoid construction along a
narrow easement on private property. The disadvantages of this alternative
are large capital costs and road repair.
The fourth alternative is to construct a regional detention facility by
expanding the existing detention pond in the Riverwood Subdivision. The
regional detention facility would be sized to detain peak runoff from the
Wood Village Green Mobile Home Park, the Riverwood Subdivision, and
the Lowe’s Home Improvement Center area down to the capacity of the
County 18-inch storm line. Therefore, there would be no increase in peak
runoff downstream.
Due to the poor pipe condition of the County storm line, the storage
volume would be large. The detention facility would occupy lands on
both the Wood Village Green Mobile Home Park and the Riverwood
Subdivision. A preliminary analysis suggest that assuming a four-foot
storage depth between three and four lots in the mobile home park would
need to be converted to storage area in addition to the existing detention
Page 6 - 5

210077/3/11-307 – November 2011

DRAFT – FOR COUNCIL APPROVAL

Wood Village – Storm Water System Facility Plan Update

Section 6 – Summary of Alternative
Improvements

area to detain the 25-year storm peak runoff. A high water table also
complicates the storage capacity of the detention facility.
The advantages of this alternative include no impact to the 18-inch County
storm line. Furthermore, this alternative presents a regional solution to a
regional problem. Future developments in the area that would benefit
from the improvement could be required to help offset the costs. The
disadvantages are substantial capital costs which include the acquisition of
three or four lots in the mobile home park and the displacement/relocation
of residents, which is unlikely to occur.
The fifth alternative is to reroute flow through a new 30-inch pipe
constructed down a private road just west of the existing county storm line
as illustrated in Figure 9 in Appendix A. This alternative would increase
the peak storm runoff downstream. The advantages of this alternative are
that this is a regional solution to the drainage problem. The upsized pipe
should have capacity for existing conditions as well as future conditions in
the area. Furthermore, this solution would require no impact or
improvements to the existing county storm lines. The disadvantages
include the need for private road repair and the acquisition of an easement
along the private road.
Recommendation: Based on the information presented above, Keller
Associates recommends that the City pursue the second alternative as the
best solution to the drainage problems in this area. This improvement
should be coordinated with Multnomah County improvements to Arata Rd
and Wood Village Blvd to provide tremendous cost savings. In addition,
this alternative appears to produce the lowest impact to the public.
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SECTION 7 – WATER QUALITY ISSUES
Introduction
This chapter includes the following.
•

Review the existing storm water facilities for applicability under the State
Underground Injection Control Program.

•

Review of the City of Wood Village’s Storm Water Management and
solutions to the problems related to the Total Maximum daily Load
(TMDL).

•

Review the possibility of “De-listing” from the National Pollutant Discharge
Elimination System (NPDES) Phase II Regulations.

In 2007, the City was issued a National Pollution Discharge Elimination System
(NPDES) storm water discharge permit (see Appendix D) and is a participating
member of a storm water Total Maximum Daily Load (TMDL) implementation
program. In addition, a copy of Multnomah County Operation and Maintenance
Best Management Practices (BMPs) and the City’s MS4 Annual TMDL Report
for 2009-2010 has been included in Appendix D for reference.
Underground Injection Controls (UIC) Program
Background. The Underground Injection Control (UIC) Program was
enacted in 1974 for management of fluid injection underground, in order
to protect groundwater aquifers from contamination. The primary goal of
the UIC Program is to preserve groundwater for beneficial use such as
drinking water. All groundwater aquifers in Oregon are deemed suitable
for drinking water.
The Department of Environmental Quality (DEQ) administers the UIC
program in Oregon. Oregon Administrative Rules (OAR) 340-044 govern
underground injection activities of all types. Final UIC rules went into
effect in September 2001. The OAR defines these types of injection
systems and applicable underground injection control requirements.
Injection activities must be authorized through Department of
Environmental Quality, either by registering the injection system and
meeting general regulatory requirements (“rule authorized”) or by
obtaining a permit.
The Department of Environmental Quality UIC Program covers storm
water systems such as sumps, infiltration galleries, dry wells and French
drains, which are designated as Class V injection systems under the
Federal UIC program. Environmental Protection Agency (EPA) Region X
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interprets Class V systems as “any system, structure, or activity that is
created to emplace fluid directly into the subsurface.” A dug hole or even
a trench with piping qualifies as a Class V system if its purpose is
subsurface discharge through infiltration or injection. The UIC Program
excludes single residential roof or footing drains that receive only storm
water.
Department of Environmental Quality has developed guidance documents
and forms to facilitate compliance with the Underground Injection Control
(UIC) Program. Several of these are included in Appendix G, along with
a list of documents referenced in preparing this summary.
UIC Storm Water Management Requirements. Identification of all
public water suppliers and potential sources of contamination, including
injection systems, is required by the year 2003. An owner or operator of
an existing or new injection system must register the system, and be
authorized to use it by Department of Environmental Quality.
Registration involves inventorying the system (Form UICJUR-1005) and
submitting the inventory data to Department of Environmental Quality.
Registration information is used by Department of Environmental Quality
to determine if the injection well qualifies as “rule authorized” (no
separate permit required). To qualify, a system must meet a “nonendangerment” standard to ensure the well is located, constructed,
operated and maintained such that it does not endanger underground
sources of drinking water. Specific requirements are summarized in
“Underground Injection Control Rule Authorized Storm Water Injection
Requirements” (UIC Storm RA 1101).
In addition to the non-endangerment standard, storm water injection
systems will qualify as “rule authorized” only if no other disposal option is
appropriate.
Oregon Administrative Rules (OAR) 340-044-0030
specifically prohibits injection wells with depths greater than their largest
surface dimension, if any other treatment or disposal method which
“affords better protection of public health or water resources is reasonably
available or possible.”
All “rule authorized” systems must meet the General Requirements in RA
1101. Further provisions in Basic Requirements must be met by all
injection systems except roof drains. Additional specific Category
Requirements (per RA 1101) apply to the following categories:
•
•
•
•
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Large parking lots
Small parking lots
Residential systems included in the UIC Program (e.g. garage floor
and driveway drains)

Owners of any category of “rule authorized” storm water injection systems
(except residential) must prepare and implement a storm water
management plan. The required elements of the plan vary depending on
the size of the system. Certain elements – system assessment; Best
Management Practices (BMPs) for source control and treatment; spill
prevention and response; maintenance plan; employee and public
education; and evaluation of plan effectiveness – are required for any size
system. For municipal systems with 50 or more injection systems, storm
water management plans must also have monitoring and record-keeping
plans.
Department of Environmental Quality (DEQ) has developed
recommendations for source control measures, spill response, storm water
maintenance standards, education outreach, and monitoring. These are
documented in “DEQ Underground Injection Control (UIC) Class V
BMPs for Groundwater.”
If an injection system does not qualify as “rule authorized”, the Owner
may be required to either: 1) modify the system so it meets the criteria for
rule authorized; 2) close the injection system; 3) discharge to a municipal
storm sewer, if available; or 4) apply for a Water Pollution Control
Facility (WPCF) Permit. DEQ will be developing a general WPCF storm
water permit for Class V systems which fail to meet Rule Authorization
requirements.
Municipalities with over 50 injection systems need to develop a
Decommissioning Plan for injection systems that do not meet the Basic
Requirements (Oregon Administrative Rules (OAR) 340-044-0018). DEQ
documents (Ref. 5 and 6) outline evaluation steps needed, and suggest
closure standards for storm water injection systems. DEQ Storm water
Management Guidelines outline different methods to remove pollutants
from storm water prior to groundwater discharge, including alternatives to
injection wells.
Municipalities also have the option to negotiate an area-wide permit or
memorandum of agreement with DEQ for systems that fail to meet Rule
Authorization requirements. (As of 2011, no area-wide UIC Class V
agreements had yet been negotiated.) An area-wide permit would need to
include the following elements:
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Quarterly inventory reporting of new injection systems
Use of DEQ database spread sheet
GPS location data
Monitoring and maintenance plans
Maintenance schedule
Storm water management
Screening for hazardous areas
Spill plans
Closure and remediation requirements
Inspection and enforcement options
Information on existing land uses and any available data on
unsuitable areas (soils)

In summary, any owner or operator of a Class V storm water system is
required to:
1) Register system prior to use, and provide inventory data to
Department of Environmental Quality (DEQ).
2) Meet “non-endangerment” performance standard
contamination of groundwater by storm water.

to

prevent

3) Submit a closure plan to DEQ, and then properly decommission a
banned system or any system when it is no longer in use.
4) Comply with other local, state and federal regulations (including
requirements of the State Groundwater Act and the Safe Drinking
Water Act Standards).
The majority of the soils found in Wood Village are classified as poorly
drained by the Natural Resources Conservation Service (NRCS).
Although pockets of well drained soils exist throughout the City, it is not
recommended to install infiltration systems without a thorough
investigation of the soils.
Wood Village has no Class V Public injection systems which must
meet these four requirements. Therefore, no action is required by
Wood Village at this time.
Wood Village Storm Water Quality Issues
Storm water runoff from Wood Village is discharged into No Name Creek to
Fairview Creek and Arata Creek to Salmon Creek. No Name Creek, which
receives 60% of Wood Village’s storm runoff, flows into Fairview Creek at two
locations. Fairview Creek flows into Fairview Lake downstream of Wood
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Village, which contributes to the flow of the Columbia Slough and ultimately to
the Columbia River. Wood Village comprises about 5% of the Fairview Lake
basin area.
Fairview Creek is on Oregon DEQ’s 2006 303(d) list for violations of pH,
bacteria and nutrients. The 2008 Total Maximum Daily Load (TMDL) for the
area lists bacteria, temperature, and mercury as problems in the City of Wood
Village. As part of the Columbia Slough TMDL, waste load allocations have
been established for Fairview Lake for bacteria, chlorophyll α, phosphorus, pH,
dissolved oxygen, lead, temperature and pesticides. Wood Village is listed in the
Columbia Slough TMDL as one of the Designated Management Agencies (along
with Multnomah County and the cities of Fairview and Gresham) for the Fairview
Lake segment of the Columbia Slough. A more comprehensive discussion
regarding the Columbia Slough water quality and TMDLs overview has been
included in Appendix D. The City of Wood Village creates an annual TMDL
report.
National Pollutant Discharge Elimination System Permit
The City of Wood Village has been proactive in improving the storm water
quality of their system. A neighborhood filtered water quality vault was installed
in Halsey Street, which services a large area of the City. There are future plans
for the City of Wood Village to join into a larger storm water treatment system as
part of Multnomah County’s efforts. Also, a water quality treatment facility on
Cedar Lane has been installed just prior to discharging into Arata Creek. In
addition, a system of best management practices (BMPs) has been established to
inform the public, reduce illicit dumping, better regulate construction and postconstruction practices, and pollution prevention.
The City of Wood Village is a Phase II city as designated under the National
Pollution Discharge Elimination System (NPDES) permit program. The intent of
the NPDES program is to regulate and minimize pollutant discharges to water
bodies from point and non-point sources. Wood Village is required to obtain a
permit for the City’s non-point sources into Arata and No Name Creeks. These
permits are defined as municipal storm water permits or commonly referred to as
a Municipal Separate Storm Sewer System (MS4) permit. National Pollutant
Discharge Elimination System (NPDES) permits are issued by the Oregon
Department of Environmental Quality (DEQ). In 2002, the City of Wood Village
submitted their Storm Water Management Plan (SWMP) as their application for a
NPDES Phase II MS4 Permit. In 2007, the City was issued a new NPDES Phase
II MS4 permit (see Appendix D).
Phase I of the municipal storm water NPDES program addressed medium and
large systems, in places with more than 100,000 people. Phase II, adopted in
1999, applies to regulated small municipal separate storm sewer systems (MS4s)
within urbanized areas. “Urbanized areas” are defined as areas with a population
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of 50,000 or more, and a population density of at least 1,000 people per square
mile. The City of Wood Village, located within the boundaries of a Bureau of the
Census-defined “urbanized area” (UA) per the latest census, has been
automatically designated as a small MS4 regulated under the Phase II Rule.
Storm Water Management Plan
The City of Wood Village mandates all development to provide water quality
devices. Each NPDES MS4 Discharge Permit is required to develop a Storm
Water Management Plan (SWMP). A SWMP describes measures the permittee
will implement throughout the permit term to control pollution discharges to the
storm water system. The City is currently in the course of updating their Storm
Water Management Plan (SWMP) as part of the MS4 permit renewal process.
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SECTION 8 – CAPITAL IMPROVEMENT PLAN
Introduction
This chapter summarizes the recommended capital improvements and their
associated costs. Recommended improvements are illustrated in Figure 10 in
Appendix A.
Capital Improvement Plan
The capital improvement plan was developed and prioritized based on the
urgency to mitigate existing deficiencies and for servicing anticipated growth.
Figure 8 in Appendix A illustrates the problem areas for the 10-year storm and the
25-year storm. A capital improvement plan has been developed to address the
storm water challenges illustrated in Figure 8. Planning level probable cost
estimates in 2011 dollars for City and County improvements necessary to correct
flooding for the 25-year storm event have been summarized in Tables 8-1 and 8-2,
respectively. Probable costs for improvements necessary to correct flooding
during a 25-year storm events for each alternative are also detailed in Appendix E.
Priority 1. Priority 1 improvements correct problems that create flooding
during a 2-year storm event and may pose a high risk to damage of
property.
1A: Correct drainage problem in 18-inch county storm line. The
best apparent regional solution to the drainage problem in the
18-inch County storm line from Arata Road to Halsey Street
is to divert some flow via a new 30-inch pipe. The new pipe
will be flowing west along Arata Rd and then north along the
future extension of Wood Village Blvd. This will enable the
City to convert the existing County storm line to a private
storm line which will collect flow mostly from connections
between Arata Road and Halsey Street. Cost savings could
be realized if storm improvements are coordinated with
County road improvements.
Priority 2. Priority 2 improvements correct problems that create flooding
during a 10-year or more frequent storm event and may pose a moderate
risk to damage of property.
2A: Construct improvements along Cedar Lane and Maple
Boulevard to correct flooding along storm line in back of lots
between Maple and Cedar. Cost savings could be realized if
storm improvements are coordinated with road
improvements.
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Priority 3. Priority 3 improvements correct problems that create flooding
during a 25-year or more frequent storm event.
3A: Improvements that correct street flooding at the intersection
of NE Shamrock and NE 236th Avenue.
3B: Replace culvert under NE 244th Avenue and construct spot
improvements along NE 244th Avenue that correct flooding.
These improvements are under Multnomah County
jurisdiction.
3C: Construct parallel 36-inch pipe crossing 244th Ave just south
of NE Halsey St to correct flooding at culvert inlet. This
improvement is under Multnomah County jurisdiction.
It should be noted that the Multnomah County Drainage District No. 1 (MCDD) is
developing a regional drainage model which includes the City of Wood Village
among other adjacent municipalities. The storm drain model developed as part of
this project will be incorporated into the regional drainage model. The
recommended improvements listed above will increase the peak storm runoff that
exits the City. The MCDD is working with surrounding Cities that drain into
their waterways to setup a combined effort to fund the MCDD capital
improvement plan. Cities that detain the 100-yr storm event peak runoff rates to
their pre-developed levels would not be required to participate in funding the
MCDD capital improvement plan.
If necessary, peak runoff from the Arata Creek basin could be further detained in
a regional detention facility located just west of 244th Avenue in the City of
Troutdale and under Multnomah County jurisdiction as illustrated in Figure 10.
The storage will be over and above the additional storage that has been created
with new wetlands in the Donald L. Robertson City Park.
A summary of the recommended improvements organized by priority and
separated by ownership is presented in the following tables. These costs are
planning level opinions of probable cost. A breakdown of how these costs were
determined can be found in Appendix E. These costs should be reviewed and
updated as part of future pre-design efforts. A graphical illustration of each
improvement is provided on Figure 10, and each improvement has been labeled
with the priority number presented in Tables 8-1 and 8-2.
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TABLE 8-1 – SUMMARY OF RECOMMENDED IMPROVEMENTS &
COSTS (CITY JURISDICTION)

2A

Arata Crk

New Storm Line

Cedar Lane

Capital
Improvement
Cost ($)
$455,600

3A

Arata Crk

New Storm Line

NE 236th Ave.

$61,300

Total

$516,900

Priority
Number

Drainage Basin

Type of Improvement

Description / Street

TABLE 8-2 – SUMMARY OF RECOMMENDED IMPROVEMENTS &
COSTS (COUNTY JURISDICTION)
Priority
Number

Drainage Basin

Type of Improvement

1A

No Name Crk

3B

Arata Crk

3C

Arata Crk

New Storm Line
Culvert & Storm
Line
New Storm Line

Riverwood Area

Capital
Improvement
Cost ($)
$397,300

NE 244th Ave.

$160,300

NE 244th Ave.

$51,800

Total

$609,400

Description / Street

Pipe Replacement Program
In addition to these capital improvements, Keller Associates recommends that an
annual pipeline replacement program be established. There are approximately 3.7
miles of storm line under City jurisdiction. Assuming a 75-year pipe life, the pipe
replacement program should target approximately 260 feet of storm line per year.
Assuming a 30-year catch basin life, the catch basin replacement program should
target approximately 3.4 catch basins per year. Assuming an average pipe
replacement cost of $120/ft and catch basin cost of $2,000, the City would need
an annual replacement budget of $38,100. The City should also begin a regular
cleaning program to limit sedimentation in the storm lines and catch basins.
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Potential User Impacts
TABLE 1-3 – SUMMARY OF CITY ANNUAL COSTS
Item

Amount

Comment

City Priority Improvements
Pipeline Replacement Program

$39,700
$38,100

O & M (Cleaning & T.V.)

$8,900

Assumes 20-year loan @ 4.5%
Based on City pipelines and catch
basins only
Values assumed based on City
facilities only

Enforcement & Inspection of
private facilities
Storm Water Quality Reports
Administration
Total

$5,000
$5,000
$7,500
$104,200

Correcting deficiencies in the existing system has significant impediments that are
best described based on the City’s historical inability to construct “new”
infrastructure projects. The City currently does not have any funding allocated
for “new” storm water infrastructure. Funding may be acquired through an
adopted system development charge (SDC) storm sewer policy with participation
from new development and the City. In addition, the City is exploring the
possibility of a storm water fee as part of a potential street utility fee.
Above information is more of a goal and will likely take several years to
implement or phase in. Keller Associates recommends:


City considers implementing separate storm water utility.



Complete a more detailed rate analysis to determine optimum rate structure
and phasing.

System Development Charge Impacts
All of the identified improvements are intended to correct existing problems.
Because of the City’s policy of restricting runoff from new development, new
development is not expected to necessitate any additional improvements.
However, existing and new development will mutually benefit from any
improvement. The methodology currently used to calculate the System
Development Charge should be reevaluated.
Conclusion
The analysis of the City’s storm drainage system under the direction of the Public
Works Director indicates the City has a vast system of detention facilities that
were exceptionally well planned to meet the needs of the City’s drainage needs.
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The project improvements proposed in this Master Plan are needed to enhance the
City’s drainage system capabilities as new areas develop and to mitigate existing
problematic areas.
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Wood Village Storm

WALMART DETENTION BASIN
Storm Event
2-year
5-year
10-year
25-year
50-year
100-year

Stage
57.33
57.88
58.35
58.86
59.31
59.74

Outflow (cfs)
3.34
4.37
5.52
6.34
7.48
9.47

Storage Vol (cf)
35177.23
40414.55
45507.59
51208.21
56762.59
62312.14

Walmart Stage--Storage Relationship
Elevation
(ft)
50
57.33
57.88
58.35
58.86
59.31
59.74

Stage
(ft)
0.00
3.67
7.33
7.61
7.88
8.12
8.35
8.61
8.86
9.09
9.31
9.53
9.74

Storage
(cf)
0

Area
(ft^2)

Area
(ac)

4799

0.110

9522

0.219

10836

0.249

11178

0.257

12343

0.283

12906

0.296

35177.23
40414.55
45507.59
51208.22
56762.59
62312.14

J:\210077 - Wood Village SWMP Update\Design\Spreadsheets\Detention Data.xls

210077

Wood Village Storm

238TH - SANDY BOULEVARD DETENTION PIPE
Storm Event
2-year
5-year
10-year
25-year
50-year
100-year

Stage
57.07
57.27
57.49
57.73
58.03
58.52

Outflow (cfs)
0.45
0.51
0.56
0.61
0.67
0.77

Storage Vol (cf)
990.13
1126.37
1269.98
1419.88
1580.02
1759.04

238th-Sandy Blvd. Detention Basin
Stage--Storage Relationship
Stage
(ft)
0.00
0.69
1.38
1.58
1.78
1.98
2.17
2.46
2.74

Storage
(cf)
0

Area
(ft^2)

Area
(ac)

580

0.013

525

0.012

462

0.011

305

0.007

800
1010
1190
1364
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OLINGER TRAVEL HOMES
Storm Event
2-year
5-year
10-year
25-year

Stage
2.95
3.04
3.16
3.25

Outflow (cfs)
3.42
4.51
5.85
6.82

Stage (ft)
0
0.66
0.65
0.98
1.3
1.63
1.95
2.28
2.6
2.9
2.93
3.25
3.35
3.45
3.55
3.65
3.75

Discharge (cfs)
0
0.63
0.89
1.1
1.26
1.41
1.55
1.67
1.79
1.89
3.19
6.83
8.12
9.86
11.87
14.12
16.56

Storage (cu ft)
0
0
0
0
0
0
0
245.2
3504.6
6633.7
6899.8
10433.1
11548.4
12677.2
13819.4
14975.1
16144.4

Storage Vol (cf)
7120
8180
9470
10422
Area
(ft^2)

Area
(ac)

0

0.000

0

0.000

0

0.000

5392

0.124

10288

0.236

11068

0.254

11355

0.261

11625

0.267
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CHERRY RIDGE DETENTION FACILITY
Elevation (ft)
254.7
254.9
255.1
255.3
255.5
255.7
255.9
256.1
256.3
256.5
256.7
256.9
257.1
257.3
257.5
257.7
257.9
258.1
258.3
258.5
258.7
258.9
259.1
259.3
259.5
259.7
259.9

Outflow (cfs)
0
0.4
1
1.8
2.8
3.7
4.7
5.8
6.8
7.8
8.8
9.7
10.6
11.4
12.2
12.9
13.5
14
14.4
14.7
14.9
14.9
14.9
18.8
26.1
35.4
46.4

Storm Event
2-year
5-year
10-year
25-year

Outflow (cfs)
19.3
22.7
25
28.1

Storage (acre-ft)
0
0.001
0.008
0.021
0.042
0.072
0.114
0.166
0.222
0.281
0.341
0.403
0.468
0.534
0.603
0.674
0.748
0.823
0.901
0.981
1.064
1.149
1.237
1.327
1.42
1.515
1.613

Storage Vol (cf)
0
43.56
348.48
914.76
1829.52
3136.32
4965.84
7230.96
9670.32
12240.36
14853.96
17554.68
20386.08
23261.04
26266.68
29359.44
32582.88
35849.88
39247.56
42732.36
46347.84
50050.44
53883.72
57804.12
61855.2
65993.4
70262.28

Stage
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
2
2.2
2.4
2.6
2.8
3
3.2
3.4
3.6
3.8
4
4.2
4.4
4.6
4.8
5
5.2

**Outflow from Basin 1 and 2 in
Cherry Park Area and with Basin
2 flow routed through detention
basin
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Town Center West Detention Basin
Stage--Storage Relationship
Stage
(ft)
0.00
0.50
1.00
1.35
1.70
2.35
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.25
6.5

Storage
(cf)
0

Area
(ft^2)

Area
(ac)

1756

0.040

3896

0.089

4847

0.111

4986

0.114

4468

0.103

2523

0.058

690

0.016

1756
4483
10784
15770
20238
22761
23106
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Wood Village Storm
Town Center East Detention Basin
Stage--Storage Relationship
Stage
(ft)
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.60
5.19

Storage
(cf)
0

Area
(ft^2)

Area
(ac)

2029

0.047

3887

0.089

4425

0.102

4271

0.098

2483

0.057

2029
5916
10341
14612
17567
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LSI Detention Basin #2
Stage--Storage Relationship
Stage
(ft)
0.00
3.11
6.22
6.44
6.66
7.08
7.50
7.65
7.79
7.95
8.11

Storage
(cf)
0

Area
(ft^2)

Area
(ac)

27090

0.622

47273

1.085

51429

1.181

65862

1.512

75000

1.722

168500
189300
232500
251600
275600

LSI #2 DETENTION BASIN
Storm
Event
Outflow (cfs)
2-year
2.03
5-year
3.37
25-year
4.24
100-year
10.76
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Riverwood Detention Basin
Elevation (ft)

Outflow (cfs)

Storage (acre-ft)

Storage Vol (cf)

Stage (ft)

154
155
156
157
158
159

0
0.39
2.51
5.48
7.63
25.07

0.00
0.19
0.42
0.69
1.00
1.36

0
8419
18395
30053
43510
59114

0
1
2
3
4
5

Return interval

Elevation (ft)

Outflow (cfs)

2 Yr
5 yr
10 yr
25 yr
100 yr

156.87
157.17
157.49
157.83
158.31

5.11
5.92
6.64
7.32
10.91
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Plaza at Wood Village Detention Basin
Elevation (ft)

Storage (acre-ft)

Storage Vol (cf)

Stage (ft)

137.03
137.43
138.43
139.43
140.43

0.00
0.01
0.04
0.09
0.14

0
288
1868
3728
5968

0
0.4
1.4
2.4
3.4

Return
Interval

Elevation (ft)

Outflow (cfs)

2 Yr
5 yr
10 yr
25 yr

139.49
139.86
140.01
140.23

0.09
0.15
0.18
0.22
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ARATA ROAD DETENTION BASIN
Storm Event
2-year
5-year
10-year
25-year
100-year

Outflow (cfs)
26
28
34
39
51

Eleveation (ft)
148
149
150
151
152
153
154

Stage (ft)
0
1
2
3
4
5
6

Storage (cu ft)
0
3600
7200
10800
14400
18000
21600
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Appendix D
WATER QUALITY PARAMETERS

MS4 Phase II Annual Report FY 2009/2010
ANNUAL REPORT EXECUTIVE SUMMARY
AMENDED REPORT
City of Wood Village
November 1, 2010
Marie Kizzar, Public Works Administrative Assistant
On June 1, 2010 the City of Wood Village received a request for additional information to
supplement the 2008-09 Annual Report for the NPDES National Pollution Discharge
Elimination System) Phase II MS4 (Municipal Separate Storm Sewer System) Stormwater
Permit. The following sections include the requested information:
BMP – Develop a Stormwater and Outreach BMP (hand-outs in City Hall)
MEP Standards –
Illicit Discharge Detection and Elimination
Construction Site Stormwater Runoff Control
Post-Construction Stormwater Management in New Development and Redevelopment
The City of Wood Village is located in Multnomah County, Oregon approximately 15 miles east
of downtown Portland. The city limits contain approximately 550 acres of which approximately
109 acres are dedicated road right-of-way. The City’s current population is 3,030 people with an
estimated build-out population of 4,650. The city is characterized by mild, wet winters and
warm, dry summers with an average annual rainfall of 44.8 inches.
On December 18, 2009 the (Federal Emergency Management Agency) FEMA completed
revisions and updates to their Flood Insurance Study to promote sound floodplain management.
Their conclusion was that Wood Village is non-floodprone.
The City of Wood Village was issued a new NPDES Phase II permit on May 3, 2007. This report
covers Fiscal Year July 1, 2008 through June 30, 2009. The MS4 Permit is a valuable tool from
the City’s standpoint to evaluate the present programs in place as well as enhancing the City’s
Stormwater Program management.
This report will provide information on the status of compliance with permit conditions, an
assessment of the appropriateness of the identified BMP’s, progress towards achieving the
statutory goal of reducing the discharge of pollutants to the MEP, and the measurable goals for
each of the minimum control measures.
The attached spreadsheet (Appendix 1) addresses the six key elements, Best Management
Practices, along with measureable goals for each activity to be completed over the five year
cycle:

1. Public Education - to inform individuals and households about ways to reduce
stormwater pollution.
2. Public Involvement – to involve the public in the development, implementation, and
review of an MS4's stormwater management program.
3. Illicit Discharge Detection & Elimination - for identifying and eliminating illicit
discharges and spills to storm drain systems.
4. Construction - to address stormwater runoff from active construction sites.
5. Post-construction - for MS4s, developers and property owners to address stormwater
runoff after construction activities have completed.
6. Pollution Prevention/Good Housekeeping - to address stormwater runoff from their own
facilities and activities.
Best Management Practices (BMP’s)
1. Public Education and Outreach on Stormwater Impacts
Because stormwater runoff is generated from dispersed land surfaces—pavements, yards,
driveways, and roofs—efforts to control stormwater pollution must consider individual,
household, and public behaviors and activities that can generate pollution from these surfaces.
These common individual behaviors have the potential to generate stormwater pollution:






disposal of pet-waste
applying lawn-chemicals
washing cars,
changing motor-oil on impervious driveways
household behaviors like disposing leftover paint and household chemicals

It takes individual behavior change and proper practices to control such pollution. Therefore it is
important to make the public sufficiently aware and concerned about the significance of their
behavior for stormwater pollution, through information and education, that they change improper
behaviors.
Phase II MS4s are required to educate their community on the pollution potential of common
activities, and increase awareness of the direct links between land activities, rainfall-runoff,
storm drains, and their local water resources. Most importantly the requirement is to give the
public clear guidance on steps and specific actions that they can take to reduce their stormwater
pollution-potential.
Response:
Using Educational Materials and Strategies
City Newsletter
The City publishes a newsletter bi-monthly that is distributed citywide. The newsletter is
used as a tool to update citizens on current City projects and to provide educational material
City of Wood Village
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on pertinent subjects. Between the months of July 1, 2008 to June 30, 2009 articles on the
following topics have been in the Village News (project descriptions found within this
report):






Stormdrain Cleaning Assistance Program (SCAP)
Annual Leaf Drop Off Event
City Park Wetland Restoration Project
Arata Road Conceptual Design Plan
Local Businesses Recognized for Sustainable Practices

A library of educational materials
City Hall was recently remodeled and an educational center was set up in the Public Works
lobby with brochures and informational documents available to the general public.
Result:
Our observation is that on average there may be two people per month that will take any
of the brochures that are available. We receive booklets from Metro entitled
“Construction Salvage and Recycling” which are free to the public. The booklets provide
information on types of materials and locations that can be recycled. These booklets are
the most popular document taken.
Conclusion:
Just having the library and information available to residents and visitors to City Hall
seems to be a limited method of education. Inserts and articles in the newsletter allows
for information to be provided citywide to all businesses, residents and property owners.

Event participation with educational displays at home shows and community festivals
The City holds two annual events that may be conducive to setting up a Public Works display
and informational table to talk to residents about stormwater and other topics: Nite Out and
the End of Summer Oktoberfest.
Result:
A representative of the Public Works department will set up a display and informational
table at the 2010 Nite Out and the End of Summer Oktoberfest events. This will allow for
direct contact with the public to provide the information first hand and answer questions
they may have. Brochures and pamphlets with stormwater information as well as other
Public Works information will be available to hand out to visitors.
Conclusion:
Results on interest shown and the number of visitors to the display table will be discussed
in the next annual report update.
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Storm drain stenciling of storm drains with message - “Do Not Dump - Drains Directly
to Lake”
Some stormdrains still have the plastic type markers which are worn and need to be replaced.
Forty new stormdrain markers were placed in March, 2010. More markers have been ordered
for Fiscal Year 2010/2011 to complete this project. (see Appendix A)
Results:
Placing the stormdrain markers should assist in making people aware that any type of
materials placed into the drain will eventually end up in a waterway which may deter
them from dumping oil, etc. into the drains.
Conclusion:
The City cannot monitor all the drains all the time so this is an indirect way of educating
the public to find a better way of disposing their items.

Reaching Diverse Audiences
The Public Works library has a variety of brochures that target specific types of businesses or
residents. The City newsletter regularly contains articles that explain issues that have arisen
and are targeted to those who caused the issues.
The June 2010 Village News newsletter included the first of a series of articles explaining
each of the BMP’s the City needs to address within our MS4 Permit. It explains what the
BMP is and what the reader can do to assist the City to meet our guidelines.
Targeted pamphlets and educational materials will be available at the 2010 Nite Out and the
End of Summer Oktoberfest events. Approximately 15.2% of Wood Village’s residents are
Hispanic so some materials will be available in Spanish. Materials are also available in the
Public Works lobby.

2. Public Involvement/Participation
A single regulatory agency or municipal office working alone cannot be as effective in reducing
stormwater pollution as if it has the participation, partnership, and combined efforts of other
groups in the community all working towards the same goal. The point of public involvement is
to build on community capital—the wealth of interested citizens and groups—to help spread the
message on preventing stormwater pollution, to undertake group activities that highlight storm
drain pollution, and contribute volunteer community actions to restore and protect local water
resources.
Phase II MS4s are required to follow all State, Tribal, and local public notice requirements when
implementing their stormwater program. However, to be effective, opportunities for public
involvement should be built into the fundamental process of community stormwater
management. For example, an MS4 can offer opportunities to the public to participate in
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stormwater program development and implementation, through positions on a local stormwater
management panel.
Public involvement also includes facilitating opportunities for direct action, educational, and
volunteer programs such as riparian planting days, volunteer monitoring programs, stormdrain
marking, or stream-clean up programs. Groups such as watershed groups and conservation corps
teams who want to participate in promoting environmental causes should be encouraged and
offered opportunities to participate in the stormwater management program.
Public Meetings and Citizen Involvement
Stormwater System Facility Plan Update
The City Council discussed budgeting funds in the 2010-11 FY budget to update the City’s
Stormwater System Facility Plan.
City Park Wetland Restoration Project
The Wood Village City Council held a number of public meetings to discuss the City Park
Wetland Restoration project where public input was encouraged. Two planting projects for this
project have been completed so far with the assistance of volunteers.
Citizen Watch Groups
The City currently has two active Neighborhood Watch groups, one headed by a City
Councilor and one headed by a Parks Commissioner. At this time they typically discuss
their own neighborhood issues or citizen safety issues. These groups could perhaps
expand on their focus to include watching for and reporting the identity of polluters or
drainage issues they may observe.
Response:
The City has typically had a very difficult time recruiting volunteers or drawing interest
from residents on local issues. Encouraging the Neighborhood Watch groups to report
problems may help draw more interest and help inform City staff of any issues we need
to be aware of.
Conclusion:
The Neighborhood Watch meetings are typically held on a monthly basis. Staff will
either provide information to the group to discuss or perhaps attend some meetings to talk
to them directly.

Stormdrain Cleaning Assistance Program - Private Stormdrain Systems
In October 2009 the City partnered with Gresham, Troutdale and Fairview to provide local
businesses with a cost saving program to have their private stormdrains cleaned. The
Stormdrain Cleaning Assistance Program (SCAP) was voluntary to help businesses keep
their private stormdrain cleaning costs low while protecting public water quality in the
process.

City of Wood Village

Page 5

MS4 Phase II Annual Report 2009-2010

Clogged stormdrains can become a problem for the business owner who hasn’t had the
catchbasins in their parking lot cleared of debris. This program will make businesses aware
that they are responsible for cleaning the private stormdrains on their property. The
newsletter article explained that if their stormdrains and catchbasins aren’t cleaned,
pollutants that build up on road surfaces are flushed without treatment into groundwater,
local creeks and streams. By keeping their drains cleaned, businesses prevent flooding,
driving hazards in parking lots and streets as well as protecting the creeks and streams. The
City of Gresham acted as the coordinator for the program which cost $45 per stormdrain.
Results:
The City of Gresham has been contacted in order to obtain information about how many
Wood Village businesses took advantage of the Storm Drain Cleaning Program.
Conclusion:
Results of Wood Village participation from Gresham were not received before
completion of this report.
Public Stormdrain System Cleaning
Public Works cleaned all the public stormdrain manholes in August and September 2009.
Approximately 3 cubic yards of debris were collected. Multnomah County picked up the
debris when they completed street sweeping in Wood Village and disposed of it.

Hazardous Waste Collection Events
At least twice a year an article is placed in the Village News about Hazardous Waste
Collection Events in the general area with information about what types of materials will be
accepted, the cost, locations and contact numbers are provided.
Articles regarding the Hazardous Waste Collection Events in the Wood Village area were
printed in the March 2010 and May 2010 “Wood Village News” in conjunction with the
City’s Annual Clean-Up Day event.
Results:
Many calls are received at City Hall regarding the City’s Clean-Up Day about the
scheduled date of the event as well as what can be recycled. Some of the callers have
items that are considered hazardous waste or e-waste. Staff provides information at that
time about Hazardous Waste events in the area and what types of items they can take to
the event.
Conclusion:
An actual tally of calls has not been taken in the past of the amount of callers and their
questions but the consensus is that more people seem to ask about hazardous waste
recycling every year. It seems that awareness has grown throughout the general
population. In order to get quantifiable numbers a tally will be kept starting after the May
15th, 2010 (2010 Clean-Up date) to measure the awareness of the residents.
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More in-depth brochures and information for the public will be available at the
information table at the 2010 Nite Out event on July 15th.

Annual Clean-Up Day Event
Wood Village has held an annual Clean-Up Day for many years. Residents take their tree
prunings, yard debris, scrap metal, glass, newspaper, and other recyclables to the Troutdale
Transfer Station. Waste Management, the city’s hauler, picks up all “bulky waste” which
includes appliances, reusable furniture and scrap metal left by the curb on a designated day.
Mobile Home Parks are provided with a number of drop boxes on-site for their Bulky Waste
items.
The City places a request for volunteers in the newsletter to assist other residents in getting
their items to the curb, but typically the City Public Works staff does the work since we don’t
receive offers from the public.
Results:
Waste Management was the designated hauler for our Clean-Up event. They reported that
they picked up 113 more items than last year. A total of 37.32 tons of mixed materials
were picked up including furniture, appliances, scrap metal, household fixtures, bicycles,
etc. and a total of 245 tires. Approximately 12 television sets were also picked up at the
curb by Public Works and taken to an e-cycling center.
The Clean-Up Day program has been an annual event in Wood Village. We receive calls
all year from residents asking when the next event will be.
City staff receives calls from residents and fellow employees about trash and items stored
or strewn about on properties that become nuisance issues. In speaking with staff that
handle nuisance issues there are only sporadic calls for this type of nuisance indicating
that people are taking advantage of the event keeping our city clean and preventing at
least some of these items from ending up being dumped or left on properties for extended
periods of time causing pollution issues on land or water runoff areas.
Conclusion:
The Clean-Up Day event has been very successful in drawing citizen interest and
involvement helping to keep our city properties and public areas much cleaner and
maintained at a higher level.

Leaf Drop Off Event
This event has been facilitated by the City annually for six years. In the past residents were
expected to dispose of leaves in their regular yard debris pick up but there were residents
who just discarded them on the street instead. The leaves can also cause problems with street
sweeping equipment. In order to avoid clogged storm drains the City started the Leaf Drop
Off Program. Residents can take their leaves to the City Park and leave them in a designated

City of Wood Village

Page 7

MS4 Phase II Annual Report 2009-2010

area for the City to take care of. The yard debris collected is either recycled through our
recycling hauler or is mulched and used in planter strips or the park as needed.
An article announcing the event and explaining the benefits of the event is printed in the
“Village News” newsletter each year. The 2009 Leaf Drop Off event ran from November 1st
to 30th.
Results:
A total of 80 cubic yards of leaves and branches were dropped off at the City Park during
November 2009. This year the yard debris was picked up by the City’s recycling hauler
for disposal.
Conclusion:
At the beginning of this year staff had considered cancelling this event. The event was
creating extra work for Public Works because some people were abusing the drop off
location by dumping trash at the Park instead of just leaves. Because this program has
been so beneficial it has been continued.

SOLV Tree Planting Event
In October 2008 the City organized a tree planting event together with 20 youth volunteers
through the SOLV (Stop Oregon Litter & Vandalism) program. This program was one of
nearly 50 community enhancement projects under Solv’s Clean and Green Event in the
Metro Region. In total 145 native trees and shrubs were planted at the Donald L. Robertson
City Park in Wood Village. These plantings comprised Phase I of the Wetland Restoration
Project which is being funded by the City’s allocation of the Metro Natural Areas Bond.
The goal of the planting project was to provide more shade for Arata Creek, to prevent
erosion along the creek banks and to provide more natural habitat for wildlife. The volunteers
were students from the Arata Creek School (located just east of the City’s park). The students
were taught proper planting techniques by Arborist Chuck Rollins, one of the City’s Public
Works employees. The students showed much enthusiasm and contributed to a successful
project.
Results:
A second phase of plantings did occur this fiscal year in conjunction with a project for
Earth Day. The project was coordinated by Julia Fraser, a graduate student in education
and ecology at PSU and was a collaboration between the Arata Creek School, Metro,
PSU, SOLV, and Wood Village. Approximately 120 trees were planted on the east
boundary of the City Park. More plantings are still needed along Arata Creek once more
construction has taken place.
Conclusion:
This Phase of plantings not only enhanced the aesthetics of the City Park but also
strengthened the vegetative border between the adjacent property. A golf course has been
constructed to the east which caused erosion and runoff problems into the Park.
City of Wood Village
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City staff worked with 30 students from the Arata Creek School (located in Troutdale
adjacent to the City Park a school for children with behavioral problems). Part of the
instruction they received during the project focused on how natural areas absorb pollution
and absorb oxygen. They have assisted in a number of Wood Village projects and staff
has reported that the children are very interested in the projects and display a sense of
pride in their work.

Donald L. Robertson City Park Wetland Restoration Project
The Donald L. Robertson City Park Wetland Preserve Project is funded through the 2006
Metro Parks Bond. When this Project is complete, it will provide a model wetland that serves
as high quality habitat for fish and wildlife, addresses issues of localized flooding and water
quality, and offers educational and recreational opportunities for local residents, park visitors
and school children. The project consists of an engineering and design proposal that may
include developing new wetland as well as enhancing existing wetland and the adjacent
Arata Creek corridor with treatments for improved stream flow, bank stabilization, native
plantings, trails, interpretive signing and observation points. The wetland and Arata Creek
lend themselves to the opportunity for a pond and possibly an island preserve to be enjoyed
by both wildlife and human visitors to the park. The Project will require a high degree of
public involvement from multiple stakeholders including adjacent property owners, Wood
Village residents and local schools.
In addition to providing enhanced greenspace and natural areas, this restoration was the first
step in developing a flood management system in the Park. The realignment of the Creek
addressed flooding issues on private property along the west boundary of the Park. However,
sediment build up over the past several years has caused the Creek to revert to its previous
channel. Seasonal flooding from the Creek continues to impact the Park’s trails and ball
fields as well as private property along the east boundary. In addition, McMenamin’s
Edgefield recently expanded their golf course along the Park’s eastern boundary. They
inadvertently daylighted some new springs which may affect overall water flow. Reynolds
School District maintains a detention facility which is just below the golf course and
southeast of the current Park wetland. The Project area is bordered on the northeast by
Metro-classified Regionally Significant Habitat Class II and Class III Riparian areas.
The design must satisfy the requirements of the Oregon Division of State Lands, U.S. Army
Corps of Engineers, NOAA, U.S. Dept. of Fish and Wildlife, Multnomah County Drainage
District, City of Troutdale and the City of Gresham that pertain to work in and adjacent to
fish bearing streams and other applicable requirements. The design will improve the quality
of the existing stream, wetland, and riparian areas and provide increased stream cooling and
oxidation. Project should be built to a capacity sufficient to manage a 25 year rain event. All
work must be designed and performed in compliance with Endangered Species Act
requirements.
The project will provide educational opportunities, aesthetic improvements and additional
recreational opportunities in the City Park. Project development will include a careful public
City of Wood Village
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process ensuring the project captures the vision of the community for its park while
remaining consistent with all applicable regulations. Where possible the project shall provide
educational opportunities for school aged children and local residents. Liaison with local
schools during design construction and post project monitoring is essential. It is desirable that
students have hands-on involvement that results in an appreciation for the natural attributes
of the project as well as a connection with the park and the Wood Village community.
Opportunities for on-going projects in which local residents can organize and participate
should be identified, especially those which are educational about watershed resources and
native plant and animal habitat management issues.
This project went out for bid on December 31, 2007, the contract was signed on June 12th,
2009 with work commencing on October 9th, 2009. The project has been delayed due a
requirement for an archeological survey, a cultural resource survey as well as a mandate that
stream work can only take place between June 15th and October 15th. Work on the project
will begin in June 2010 and expected to be completed by October, 2010. Copies of the study
area are attached as Appendix II.

3. Illicit Discharge Detection and Elimination
Illicit discharges are generally any discharge into a storm drain system this is not composed
entirely of stormwater. The exceptions include water from fire fighting activities and discharges
from facilities already under an NPDES permit. Illicit discharges are a problem because, unlike
wastewater which flows to a wastewater treatment plant, stormwater generally flows to
waterways without any additional treatment. Illicit discharges often include pathogens, nutrients,
surfactants, and various toxic pollutants.
Phase II MS4s are required to develop a program to detect and eliminate these illicit discharges.
This primarily includes developing:





a storm sewer system map,
an ordinance prohibiting illicit discharges,
a plan to detect and address these illicit discharges, and
an education program on the hazards associated with illicit discharges.

An effective illicit discharge program needs to be both reactive and proactive. The program is
reactive in addressing spills and other illicit discharges to the storm drain system that are found.
The program must also be proactive in preventing and eliminating illicit discharges through
education, training and enforcement.
Recognizing the adverse effects illicit discharges can have on receiving waters, the Phase II Final
Rule requires an operator of a regulated small MS4 to develop, implement and enforce an illicit
discharge detection and elimination program. This program must include the following:
a. A storm sewer system map, showing the location of all outfalls and the names and
location of all waters of the United States that receive discharges from those outfalls.
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Response:
The storm sewer system map is attached to this report. (see Appendix B)
b. Through an ordinance, or other regulatory mechanism, a prohibition (to the extent
allowable under State, Tribal, or local law) on non-stormwater discharges into the
MS4, and appropriate enforcement procedures and actions.
Response:
Wood Village has ordinances in place that addressing illicit discharges but the ordinance
needs to be updated. A new ordinance is currently being drafted addressing illicit
discharges with enforcement procedures and still needs finalizing before it’s sent to City
Council for adoption. It is expected to be on the September 2010 Council agenda and will
then be integrated into the Wood Village Municipal Code.
c. A plan to detect and address non-stormwater discharges, including illegal dumping,
into the MS4.
Response:
Public Works stays alert for any issues in the community while they perform their daily
routine tasks and work items in field. City Hall often receives calls from residents and the
general public for any problems they might see. The City attempts to work with citizens,
contractors, etc. if an issue arises but the Municipal Code provides enforcement steps
when required.
Diesel Spill Incident
At 2:00 a.m. on December 1st, 2009 there was a 50 gallon diesel spill at the ARCO Gas
Station located at 238th Drive and Sandy Blvd. in Wood Village. A member of our Public
Works crew received a call out and met with Gresham HazMat and the business owner on
site. Our Public Works employee also spoke to DEQ about the incident. The owner of ARCO
had a contractor called in with a vac truck who cleaned out the catch basin and surrounding
area. Our Public Works employee reported that there was no contamination of any waterways
or ditches.
On-Site Detention Management Issue
In November 2009 a concrete business in Wood Village was turned over to a new owner. He
noted that an on-site detention pond still needed to be constructed and did so under an old
plan previously approved by DEQ. As a result they dug a large hole around a sewer manhole
located on their east property line which flooded during heavy rains. Public Works witnessed
water from the detention pond flowing into a publicly owned sanitary sewer manhole and
there was evidence of discolored water in the downstream manholes as well. The manhole
has been capped by Public Works to prevent further flooding but the City has spoken to the
owner about the incident and has requested documentation on the design and DEQ approvals
of the pond to investigate what can be done to resolve this issue. A letter was sent to the
owner of the business also requesting the documentation and no response has been received
from the owner. Our Public Works Engineering Tech performed a visual inspection of the
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detention pond from the adjacent property and he reported that he did observe any progress.
The City will be pursuing enforcement actions.
d. The education of public employees, businesses, and the general public about the
hazards associated with illegal discharges and improper disposal of waste
Response:
Wood Village employees are continually taking classes in order to upgrade their skills in
all areas. Our City has a number of long-time employees that are very familiar with the
storm facilities within city boundaries and regularly perform inspections during their
routine activities.








Staff is very conscientious about recycling and the effects of products they use
throughout their workday.
All materials that can be recycled are taken to the proper facility.
All vehicles are well maintained and regularly inspected for leaks, etc.
Environmentally friendly pesticides and weed control are used sparingly.
Staff reuses materials as much as possible.
All staff stays alert for spills or improper disposal of waste as they travel
throughout the city.
City Hall receives calls from residents when they see issues that need to be
investigated.

Residents receive information about stormwater and waste disposal through the City
newsletter. More information for the general public will be available at the City Nite Out
and The End of Summer Oktoberfest events.

4. Construction Site Stormwater Runoff Control
Uncontrolled stormwater runoff from construction sites can significantly impact rivers, lakes and
estuaries. Sediment in waterbodies from construction sites can reduce the amount of sunlight
reaching aquatic plants, clog fish gills, smother aquatic habitat and spawning areas, and impede
navigation.
Phase II MS4s are required to develop a program to reduce pollutants in stormwater runoff to the
MS4 for construction sites disturbing one or more acres. This primarily includes developing:







An ordinance,
Requirements to implement erosion and sediment control BMPs,
Requirements to control other waste at the construction site,
Procedures for reviewing construction site plans,
Procedures to receive and consider information submitted by the public, and
Procedures for inspections and enforcement of stormwater requirements at construction
sites.
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In addition to the stormwater requirements that Phase II MS4s place on construction sites,
construction operators must also apply for NPDES permit coverage if their project disturbs at
least one acre and discharges to a waterbody.

Response:
Wood Village has a simplified development review process. The Public Works Director and
the Engineering Technician conduct reviews of buildings, roadways, sanitary sewer, storm
and water lines. This process has allowed the City to have consistent decision-making and
standards for stormwater related development.
DEQ issues and monitors industrial facility stormwater discharge permits within the City of
Wood Village.
Wood Village has a Water Quality Resource Area Overlay Zone (Section 430) in the Zoning
& Development Code (ZDC) that provides for protection of streams and wetlands in
accordance with Sections 1-4 Title 3 of Metro’s Urban Growth Management Functional Plan.
This section provides guidelines for developers and builders as well as enforcement
provisions when necessary.
Section 430 of the ZDC refers to the “Erosion Prevention and Sediment Control Plans,
Technical Guidance Handbook” which is available at City Hall for developers and builders to
use as reference and to follow the correct guidelines.
City Council adopted the amended Design & Construction Standards for Public Works
Facilities in February 2010 which further provides guidelines to not only City Public Works
construction but to private developers constructing or installing public facilities or
improvements to sewer, water, driveways, etc. Erosion control measures, sediment control
practices and water quality protection measures are addressed throughout the document.
Public Works staff is in charge of inspections of construction sites to ensure that erosion and
sediment control measures are in place and are being followed. The City’s Engineering
Technician is currently pursuing continued training as a Certified Erosion Control Manager.
He will be attending training through DEQ in the Fall 2010 for that role. The City requires an
Erosion Control Application to be completed by contractors which provides contact
information, person in charge, site work information, etc.
127 Maple Blvd
Construction activity in Wood Village during fiscal year 2008/09 has mainly been small
residential remodels or interior work on existing buildings.
A home located at 127 Maple Blvd. completed an addition and remodel to their home in
December 2009. A report was received about water from the property into the street. Public
Works investigated the report and found that the hot tub was being drained into a sewer
manhole but then noticed there was no erosion control on the site. The owners, who were
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very conscientious throughout the entire project, were contacted and proper erosion control
measures were in place right away.
5. Post-Construction Stormwater Management in New Development and Redevelopment
For the past two decades the rate of land development across the country has been more than two
times greater than the rate of population growth. If unchecked, the increased impervious surface
associated with this development will increase stormwater volume and degrade water quality,
which can harm lakes, rivers, streams, and coastal areas.
The best way to mitigate stormwater impacts from new developments is to use practices to treat,
store, and infiltrate runoff onsite before it can affect water bodies downstream. Innovative site
designs that reduce imperviousness and smaller-scale low impact development practices
dispersed throughout a site are excellent ways to achieve the goals of reducing flows and
improving water quality.
Phase II MS4s are required to address post-construction stormwater runoff from new
development and redevelopments that disturb one or more acres. This primarily includes
developing:




Strategies to implement a combination of structural and non-structural BMPs,
An ordinance to address post-construction runoff, and
A program to ensure adequate long-term operation and maintenance of BMPs.

Post-construction BMP’s
a. Ordinances for Post-Construction Runoff
The City has ordinances integrated into the Wood Village Municipal Code addressing
proper stormwater drainage from buildings and flood hazard protection regulations. The
Wood Village Zoning and Development Code Section 430 Water Quality Overlay Zone
and Development Standards addresses construction and post construction practices and
standards that must be followed during and after development.
BMP’s for pre-construction, during construction and post construction are addressed
during the Design Review process with builders and developers.
b. Post-Construction Plan Review
A final walk-through is performed by the Building Department and the Public Works
Department to ensure the approved plans for construction and site development was
adhered to.
c. BMP Inspection and Maintenance
Wood Village Public Works staff inspects any active construction sites on a regular basis
as part of their daily routine tasks. Inactive sites are inspected to ensure that erosion and
runoff provisions remain in place and are functioning. Calls from citizens with
complaints regarding properties in the city are checked for validity and managed on a
City of Wood Village
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case by case basis. If an issue did arise regarding an inactive construction site the owner
or developer is contacted by phone and typically followed up with a letter which provides
a timeline to take care of any issues. If there is no compliance enforcement steps are
taken.
Water Quality Facility Maintenance: Wood Village will keep on record the location and
pertinent information pertaining to privately owned and maintained water quality facilities.
City staff has completed an informational spreadsheet which includes all the wastewater
facilities within Wood Village boundaries. The spreadsheet supplies location, type, year of
installation, maintenance schedule, contact information and test results.
Regular reports have not been received by the City for these facilities. A formal letter of
request for these reports has been mailed to the property owners for results of their required
testing.
d. Low Impact Development (LID) and Other Green Designs
During the Design Review process, builders and developers are required to address:





preservation of natural landscape features
using pervious surfaces for paved areas
rain gardens
retention facilities

Updates and revisions to the Wood Village Zoning and Development Code in 2009 included
encouraging developers to utilize rain gardens and porous driveways to manage runoff on
their properties.

6. Pollution Prevention/Good Housekeeping for Municipal Operations
Municipalities conduct numerous activities that can pose a threat to water quality if practices and
procedures are not in place to prevent pollutants from entering the MS4. These activities include
winter road maintenance, minor road repairs and other infrastructure work, automobile fleet
maintenance, landscaping and park maintenance, and building maintenance. Municipalities also
conduct activities that remove pollutants from the MS4 when performed properly, such as
parking lot and street sweeping and storm drain system cleaning. Finally, municipal facilities can
be sources of stormwater pollutants if BMPs are not in place to contain spills, manage trash and
handle non-stormwater discharges.
Response:
Wood Village Public Works employees are trained to maintain MS4 infrastructure while
performing daily municipal activities, such as park and open space maintenance, fleet and
building maintenance, new construction and land disturbances, and stormwater system
maintenance. This primarily includes:
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They have inspection and maintenance procedures and schedules for stormwater
BMPs,
They implement BMPs to treat pollutants from transportation infrastructure,
maintenance areas, storage yards, sand storage areas, and waste transfer stations,
Have established procedures for properly disposing of pollutants removed from the
MS4,
Have identified ways to incorporate water quality controls into new and existing flood
management projects.

Wood Village has developed a spill response plan that is updated as needed. Every Utility
Worker has a copy of the Plan in their Emergency Handbooks and spill kits are located in
every City field vehicle. Public Works staff receives training for spill response and use of
spill kits for small spills if they are not hazardous or is not an immediate threat to receiving
waters. The City of Gresham Fire and Emergency Services is contacted for hazardous spill
assistance and Gresham’s Stormwater Operations and Maintenance Division or Multnomah
County is contacted for clean up or threats to waters and DEQ is notified.
Street Sweeping
Purpose: To minimize pollutants entering receiving waterbodies from public streets.
Existing Practices: The City contracts with Multnomah County to have the City streets
cleaned on an as-needed basis.
Stormwater System Maintenance
Purpose: To maintain the conveyance system to aid in the reduction of pollutant
discharges into receiving waterbodies.
Existing Practices: The City is responsible for the entire collection and conveyance
system within the City’s jurisdiction, not including private, state or county owned
infrastructure. As of 2008 the City is responsible for 64 catch basins, 3.5 miles of
conveyance system, 1 structural detention tank and 2 culverts.
Public Works staff responds to calls of blockages. Special equipment can be obtained
through a PMAT Agreement with surrounding cities or Gresham and Multnomah County
can be called to assist when needed.
The existing system is regularly inspected and maintenance performed to ensure the
system condition is monitored and replaced or repaired. The system has been inventoried
this year and all Public Works Field staff has received training in maintenance and repair.

Neighborhood Filtered Catch Basin Installation
- Install filtered catch basins in low-income neighborhoods. Target number was for 27
units.
City of Wood Village
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Results
The City received $41,500 in CDBG (Community Development Block Grant) funds for this
project. Each unit was priced at approximately $6,000 so possibly only 7 units could have been
installed. Also if these units were installed City Public Works would have been responsible for
maintenance on the units.
The Public Works Engineering Technician made a recommendation to install one main unit in
Halsey Street instead of the smaller units in each neighborhood which would result in cost
savings for equipment and maintenance. Also the one larger unit will take care of the entire
Original Village area as well as the section along Halsey Street east of 238th Drive.
Purpose
The Consultant, Keller Associates, which the City contracted with, submitted a brief containing
research regarding stormwater quality treatment options available to the City of Wood Village
for improving the water quality of stormwater discharging into Arata Creek. This tech memo
includes references to regulations and regional standards. This document also summarizes
alternative storm water treatment products and their capabilities and compares them with respect
to treatment capability, application, and cost. The tech memo will then describe potential sites
for water quality treatment installations and make recommendations for potential sites in the City
storm sewer system. The City has funds coming from City budget and a grant. The project
funding sources are understood to be $40,000 from grant moneys and $20,000 from allocated
City budget.
Regulations and Regional Standards
The 2008 TMDL implementation plan report mentions that the City of Wood Village is targeting
removal of Bacteria, Temperature and Mercury. The Columbia Slough TMDL (of which Wood
Village is a part) also lists pH, Dissolved Oxygen, Lead, and Pesticides. The City of Portland
Storm Water Management Manual and the Oregon Department of Transportation are two
agencies in the region with storm water management standards which are widely utilized by
smaller communities. The stormwater quality flows used for sizing and obtaining costs were
obtained using the City of Portland’s Storm Water Management Manual and includes as 0.83
inch 24 hr type 1A distribution water quality storm. The only filter treatment product that is on
the City of Portland’s approved vendor list is Contech’s StormFilter. There are a number of other
volume and hydrodynamic separation products that are on the approved vendor list, but they are
approved for use as primary treatment in a treatment train.
Halsey Street Line
The Halsey Street Line is a good location as it has a significant upstream basin area, it has good
access, and a treatment facility can be located just before it discharges into Arata Creek. There is
plenty of drop in elevation from manhole to manhole to facilitate high head storm treatment
alternatives. Exercising the City’s storm water hydraulic model for the water quality event
(Portland Standards), yields a water quality design flow of approximately 0.65 cfs. The flow
from a 25-year storm event for bypass purposes is approximately 18.1 cfs.
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Multnomah County is in the process of completing street improvements to Halsey Street in the
vicinity of the recommended site. Per discussions with Scott Sloan, Engineering Technician, the
City is able to use grant funds and City budgeted funds to contribute to the larger facility that
will treat stormwater from the County project as well as stormwater from the City’s existing
collection system. The maintenance of the treatment facility will be assumed by Multnomah
County which is a significant long-term benefit to the City. The County is already underway for
design and the City would also save design fees. Keller Associates recommended that the City
support the installation of the Contech StormFilter system for the Halsey Street location in
conjunction with the Halsey Street Improvements that began September 2009. Contech
StormFilter is the preferred product because it is the highest level of treatment. There is head
available at the site which makes the StormFilter feasible without surcharging upstream pipe
segments and manholes.
NE 238th Drive and Cedar Lane Sites
Two alternative sites were considered for additional water treatment facilities in the Arata Creek
basin. The first was a parking lot located at on the west side of 1390 NE 238th Drive is a potential
site for a storm water treatment facility (this is a private facility and would require an easement).
There is nearly 1.8 feet of elevation between the two manholes in the 24-inch diameter pipe. The
water quality flow event for this location was calculated using the City storm water model and
City of Portland standards for the location and is approximately 0.71 cfs. The flow from a 25
year storm event for bypass purposes is approximately 15.8 cfs. If the StormFilter treatment
system were used at the parking lot site it would surcharge the pipeline for a distance of about
140 feet upstream of the site. The lower head loss available at this site requires additional filter
cartridges to handle the flow. This in turn increases the foot print and cost of the facility. As a
less expensive alternative to StormFilter, the next best form of treatment would be the Bio Clean
NSBB/Water Polisher. An additional benefit of the Water Polisher is that it would result in less
upstream surcharging.
The Cedar Lane site is another potential site for a storm water treatment facility. A facility at this
site would most likely need to be located in the roadway with modifications to the existing 30inch sewer pipelines. This site is much more susceptible to surcharging problems and would
require additional hydraulic analysis as part of design. The Contech StormFilter, for example,
would result in surcharging of the upstream pipes and manholes of 1300+ feet for even the
lowest design head of 1.8 feet. The water quality flow calculated using the City storm water
model and City of Portland standards for the location is approximately 1.0 cfs. The flow from a
25 year storm event for bypass purposes is approximately 16.1 cfs.
The Cedar Ln. site has ultimately been chosen as the City’s location for further stormwater
treatment. The City is currently pursuing a topographical survey necessary for design and
construction should begin in the Fall 2010.
Contech StormFilter
Contech StormFilter is an inline product that uses cartridges filled with filter media. There are a
number of options for the type of media depending on targeted pollutant for removal (i.e.
sediments, soluble metals, organics). This allows for potential adjustments to the filter media
post installation. The head loss ranges from 1.8 feet to 3 feet. The higher head loss allows for
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higher flows and smaller footprints. The StormFilter allows for a higher flow bypass once the
flow exceeds the design water quality flow. There is annual maintenance that can be performed
by Contech or the City can be trained. The maintenance consists of removing and emptying the
filter media into the vault, cleaning the vault using a vacuum truck, and sending the cartridges to
Contech for replacement of the filter media. The StormFilter has the ability to remove sediments,
oil and grease, soluble metals, organics, and nutrients. The StormFilter vaults are designed to
handle traffic loading scenarios. Contech is located in Portland so assistance with maintenance
and possible troubleshooting would be readily available.
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Contech StormFilter

Locations of StormFilter Installation
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City of Wood Village
TMDL Report 2009

The City of Wood Village is a Phase II City as designated under the National Pollution
Discharge Elimination System (NPDES) permit program. Wood Village has obtained an MS4
permit for the City’s non-point sources, defined as municipal stormwater.
Wood Village’s population is 3,030 as of July 2009. The city is less than 1 square mile, 550
acres, in size. Most of the residential area in the city has been developed. The current land use
within city boundaries is approximately 961 residential units and 170 businesses. The residential
is primarily located south of NE Halsey Street; industrial and commercial properties are located
along NE Halsey Street and north to the city limits. The residential portion is almost fully
developed other than 4 small subdivisions approved through planning not yet constructed. Any
more residential growth will be through redevelopment and additions.
City Services
Wood Village provides municipal services to residents including distribution of public water
supply, maintenance of the Donald L. Robertson City Park, facility maintenance and street
maintenance. The 20 acre park is located south of NE Halsey Street on the eastern boundary of
the city.
Due to its size Wood Village is not a “full service” city and contracts out the following services:











Police – Multnomah County Sheriff
Fire – City of Gresham
Sanitary Treatment and Pretreatment Inspections – City of Gresham
Sanitary System Maintenance – City of Gresham
Building Department – Winstead & Associates
Solid Waste & Recycling – City of Gresham
Public Involvement and Education Materials/Distribution – partners with City of
Gresham
Street Sweeping – Multnomah County
Ditch Maintenance – Multnomah County
Stormwater System Maintenance – Multnomah County and/or City of Gresham

Responsible Party
The person responsible for implementing the stormwater management program for Wood
Village is:
Randall Jones, Public Works Director
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Watersheds and Water Quality
The City of Wood Village is located within three watersheds: No Name Creek, Arata Creek and
Fairview Creek. No Name Creek is a tributary to Fairview Creek and receives 60% of Wood
Village stormwater runoff primarily from the western side of the city. No Name Creek flows into
Fairview Creek at two locations. The first location is just north of the NE Halsey Street and the
second location is just north of NE Sandy Blvd.
Arata Creek, a tributary to Salmon Creek which flows to Blue Lake is located along the
easternmost boundary of Wood Village and receives 38% of Wood Village’s stormwater runoff,
all from the eastern side of the city. Approximately 2% of Wood Village runoff (near the
intersection of 223rd Ave and Arata Road) drains into Fairview Creek.
In accordance with Section 303(d) of the Clean Water Act, DEQ maintains a list of waterbodies
that are not meeting their beneficial uses as defined by DEQ. No Name Creek and Arata Creek
are not on the DEQ 303(d) list. Fairview Creek is on the 303(d) list for violations in pH, bacteria
and nutrients.
Fairview Creek flows into Fairview Lake downstream of Wood Village. Fairview Lake has
designated Total Maximum Daily Loads (TMDL) as part of the Columbia Slough TMDL for
bacteria, pH, dissolved oxygen, lead, temperature, and pesticides. This TMDL may be expanded
to include Fairview Creek and tributaries including No Name Creek. Wood Village constitutes
approximately 5% of the basin area including Fairview and No Name Creeks.
Storm System
Wood Village’s existing storm system is composed of approximately 41 miles of pipe, 5 miles of
open channel (including Arata Creek), 195 Storm manholes, 525 catch basins, 75 culverts and 10
detention facilities. There are storm facilities owned by and maintained privately, by the City,
County or ODOT. The system is further delineated into 2 main drainage basins: Arata Creek and
NoName Creek.
Arata Creek Drainage Basin
Arata Creek receives stormwater from approximately 400 acres in Wood Village and the
surrounding area. Part of the City of Troutdale, including the Cherry Ridge Development area is
a major contributor.
Facilities that drain to the Arata Creek Basin:







236th Court Detention Pipe
Cherry Ridge Detention Pond
Multnomah County Detention Pond Adjacent to Arata Creek
Gresham Transfer Basin Detention Pond (discharges to Arata Creek outside of Wood
Village)
Advanced Metal and Wire Detention Pipe
Willamette Graystone Detention Pond

City of Wood Village

Page 22

MS4 Phase II Annual Report 2009-2010

NoName Creek Drainage Basin
NoName Creek receives stormwater from approximately 535 acres in Wood Village and the
surrounding area. A major contributor is the LSI site in Gresham just south of Glisan St. plus the
Wood Village Town Center located at 223rd Ave and Glisan St.
Facilities that drain to the NoName Creek Basin:













Walmart Detention Pond
Sandy Blvd Detention Pipe
Olinger Detention Pond
Jack-in-the Box Detention Pipe
Merix Detention Pond
West Town Center Detention Pipe
East Town Center Detention Pipe
LSI Detention Ponds
Estates at North Riverwood Detention Pond
Arata Road Detention Pond
Estates at North Riverwood Wetlands
Lowe’s Wetlands

Stormwater from Wood Village eventually reaches Fairview Creek which is on DEQ’s 1998
303(d) list for violations of pH, bacteria and nutrients. In addition, Wood Village is listed in the
Columbia Slough TMDL as one of the Designated Management Agencies (along with
Multnomah County and the cities of Fairview and Gresham) for the Fairview Lake segment of
the Columbia Slough.
The City is responsible for the operation and maintenance of the public structural storm
conveyance system within the city limits, however some services are contracted out with the City
of Gresham and Multnomah County. With the exception of two culverts, the ditches and culverts
are under the jurisdiction of Multnomah County and ODOT. There are areas where the storm
systems are privately owned and maintained.
Wood Village inventories the storm system utilities, updates the Stormwater Master Plan, and
develops system maps as needed. In 1996 a Stormwater Master Plan was completed that details
the system inventory and local drainage patterns. (See Appendix III)
Major Outfalls
The EPA defines a major outfall as a pipe 36” in diameter or greater that drains more than 50
acres from residential areas, or 12” in diameter or that drains areas with industrial activity. There
are no major outfalls within the City of Wood Village.
Smaller Outfalls are located at:
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East boundary by WV Mobile Park on Sandy – flows into NoName Creek
North boundary of Poplar Mobile on Arata Road – flows into NoName Creek
North boundary of Gresham Transfer on Sandy Blvd – flows into Arata Creek
North boundary of Willamette Graystone on Sandy Blvd – flows into Arata Creek
See attached map – Appendix D

Major Structural Controls
Wood Village has one detention facility. It is an underground structural facility on 236th Ave.
south of Glisan St. in the Arata Creek Basin. The facility was constructed in 1999 and is
designed to detain flows for a 25-year storm event. Wood Village does not own or maintain any
water quality facilities.

Potential Industrial Sources
Future industrial categories allowed under City Code Section 250 are manufacturing and
production, warehouse and freight movement, and wholesale sales. Categories that can be
approved with a Conditional Use review are industrial services and waste related industry.


Recently a ready-mix concrete, gravel, sand and concrete products business came under
new ownership. The new owner is eager to take care of issues that were ongoing and not
mitigated by the previous owner. Sand on the site has not been contained or wet down
regularly to prevent it from blowing over to surrounding lots. Large amounts of sand are
found in landscape areas, catch basins, in the air on windy days. Public Works has had to
clean out the catch basins that were full of sand so they can function properly. The new
owner also built a detention pond on his property. DEQ had instructed the previous
owner to do so to contain his runoff but he did not do the project. The new owner built
his pond around a sewer manhole with the pond surcharging into the manhole during
heavy rains. The City’s lift station on an adjacent lot began pumping continuously due to
the volume of water getting into the system. Public Works has since installed a manhole
insert preventing the surcharge. The Public Works Engineering Technician has contacted
the new owner in order to work out a solution to this issue. The new owner has been
instructed to contact DEQ relative to their existing permit and its relevance to current
conditions.

Columbia Slough
This document is the Total Maximum Daily Load (TMDL) Implementation Plan for the City of
Wood Village.
The Columbia Slough, a subbasin of the Willamette Basin, is a complex of narrow and shallow
channels and is located on the southern floodplain of the Columbia River between Fairview Lake
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and the Willamette River. The Slough, originally a series of wetlands and marshes, is now a
highly managed water system draining the most highly industrialized area of Portland. (see
Appendix E)
Water quality monitoring of the Columbia Slough has documented a variety of pollution
problems impairing existing and future beneficial uses. The Oregon Department of
Environmental Quality (DEQ) has designated the slough as "water quality limited" for:





Toxics (lead, PCBs, DDE, DDT, dieldrin, dioxin)
Eutrophication (pH, dissolved oxygen, phosphorous, chlorophyll a)
Bacteria
Temperature

TMDL’s were established for these parameters except temperature. The TMDL limits the
amount of pollutant input into the Columbia Slough to values, which will not exceed the
assimilative capacity of the Slough in order to meet water quality criteria. The improvements in
water quality are designed to protect designated beneficial uses, including salmonid fish rearing,
resident fish and aquatic life; to enable the community to use the slough for water contact
recreation, boating, fishing; and to see improvements to its aesthetic quality and overall wildlife
habitats.
The TMDL process directs the designated management agencies (Cities of Portland, Gresham,
Fairview, and Wood Village, the Port of Portland, Multnomah County, Oregon Department of
Agriculture, Oregon Department of Transportation and Department of Environmental Quality to
develop and implement projects and programs that will result in improvements of the Columbia
Slough water quality to meet water quality standards.
The goal of this Implementation Plan is to minimize or, wherever possible, eliminate heat,
bacteria, and mercury contributions to surface waters within the jurisdictional control of the City
of Wood Village. Through a multi-faceted approach of incentives, land use mechanisms, public
operations, partnerships, and education this plan targets specific sources of contamination within
the City’s jurisdiction.
Water Quality Concerns
The Columbia Slough, from the mouth to Fairview Lake, has been placed on DEQ’s 1994/1996
303(d) list for multiple parameters. The Slough is water quality limited for chlorophyll a, pH and
phosphorus from spring through fall, because of algae growth. The algae affects the aesthetic
quality of the Slough and may affect other uses such as fishing and boating. The dissolved
oxygen criteria for cool water aquatic life is violated throughout the year.
Daytime swings in dissolved oxygen during the summer months are most likely the result of
algae growth, while winter violations are likely due to storm water runoff, including de-icing
fluid. These dissolved oxygen criteria violations may prevent the Slough from supporting
salmonid fish rearing as well as resident fish and aquatic life. Elevated bacteria levels through all
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seasons impact the water contact recreation use (swimming). In the spring through fall, high
temperatures are also a concern, affecting salmonid fish rearing.
The Slough is water quality limited for DDE (a chemical formed after DDT breakdowns that
stores in the bodyfat of animals and can’t be secreted), DDT, PCB’s and dioxin (a carcinogen)
due to elevated levels found in fish tissue, impairing the use of the Slough for fishing. The State
of Oregon Health Division and the City of Portland have issued recommendations against eating
fish from the Slough due to contamination by PCBs, DDE and DDT. Review of data also
indicates that dieldrin (toxin found in pesticides) is present in fish tissue at elevated levels. The
Slough is water quality limited for lead (Pb) because of levels above the fresh water chronic
criteria for the protection of aquatic life.
Columbia Slough TMDL’s
Water Quality Limited? Yes
Segment # 22P-COLSO, mouth to Fairview Lake
Water Quality Standards: Willamette Basin, OAR 340-41-442, OAR 340-41-445
Parameters with Season Water Quality Limited:












Bacteria -annual
pH -spring through fall
dissolved oxygen (cool water aquatic life) - annual
chlorophyll a -spring through fall
phosphorus- spring through fall
temperature - spring through fall
Pb - water column
DDE, DDT - fish tissue
PCBs- fish tissue
2,3,7,8 TCDD - fish tissue
dieldrin - fish tissue (preventative TMDL)

Uses Affected: Salmonid fish rearing, resident fish and aquatic life, wildlife and hunting,
fishing, boating, water contact recreation, aesthetic quality.
Known Sources: Industrial discharges, combined sewer overflows, groundwater, urban storm
water, landfill leachate, airport de-icing, clean up sites.
Suspected Sources: Sediments, agricultural runoff, failing septage fields, air deposition.
Water quality in the Columbia Slough is affected in a complex manner by sources such as
combined sewer overflow events, groundwater, landfill leachate, airport de-icing fluids, urban
runoff, past practices and industrial runoff, as well as conventional NPDES point sources.
Requirements for urban storm water control for Multnomah County is implemented via revisions
to their MS4 permits since TMDL requirements are not included in their Memorandums of
Agreement.
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Slough Hydrology and Segmentation
The Slough has been divided into five reaches based primarily on hydraulic characteristics:
The Upper Slough (Reach 3) extends from the mid-dike to the outlet of Fairview Lake. Potential
sources of pollutants include sediments, groundwater, storm water, industrial discharges and
water from Reach 4.
Fairview Lake (Reach 4) is a shallow lake that covers about 105 acres. The lake is not considered
part of the Slough, but contributes to the flow of the Slough. During the summer months flow
from Fairview Lake to the Upper Slough is negligible compared to the flow from groundwater.
The flow from Reach 5 (Fairview Lake drainage basin) includes the tributaries of Fairview Lake,
which are composed of Fairview Creek, Osborn Creek, and No Name Creek. This reach is not
part of the Slough, but it discharges to Fairview Lake.

Listed Water Information
CYCLE : 2006
Other Impaired Water 303(d) List Information
The most current report available for this water body is 2006.
Data are also available for these years: 2004 2002

Cycle: 2006 State: OR List ID: OR1226470455820_0_8.5
Waterbody Name: COLUMBIA SLOUGH
State Basin Name: LOWER WILLAMETTE
Listed Water Map Link: MAP 303(d)

Cycle

State List IDs:
State List ID

2004 OR1226470455820_0_8.5
2006 OR1226470455820_0_8.5

State Impairments:
State
Impairment
IRON

Parent Impairment

Priority Rank

Targeted
Flag

Anticipated
TMDL Submittal

METALS (OTHER THAN
MERCURY)
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MANGANESE

METALS (OTHER THAN
MERCURY)

TEMPERATURE TEMPERATURE

State Seasonal Impairments:
Season
Parent Impairment
Abbreviation

State
Impairment

Season Description

IRON

METALS (OTHER THAN
MERCURY)

3

Year Around

MANGANESE

METALS (OTHER THAN
MERCURY)

3

Year Around

32

Spring/Summer/Fall

TEMPERATURE TEMPERATURE

Total Maximum Daily Load (TMDL) Information:

Note: Click on the underlined TMDL Document Name for a detailed TMDL Document Report.
TMDL
Document
Name

Status

Actual TMDL
TMDL Pollutant
Establishment
Description
Date

TMDL Pollutant Cycles
State Impairment
Test
Listed

2006,
WILLAMETTE
POINT/NONPOINT
APPROVED/ESTABLISHED SEP-29-2006 TEMPERATURE
2004, TEMPERATURE
BASIN TMDL
SOURCE
2002

Watershed Information:
Watershed Name

Watershed States

LOWER WILLAMETTE OREGON

City of Wood Village

Page 28

MS4 Phase II Annual Report 2009-2010

Land Use Goals - Title 3 and 13
On June 2nd, 2009 the City of Wood Village adopted Ordinance 9-2009 which updated
the City’s Zoning & Development Code.
I. Introduction
Local jurisdictions within Metro are required by Metro and DLCD to comply with
The Metro Urban Growth Functional Plan Title 13: Nature in Neighborhoods
resource conservation provisions. The City received a letter stating that Wood Village
did not meet the January 4, 2009 compliance date requirement. The City evaluated
Title 13 relevance which was due to be complete by July 1, 2009. The purpose of the
report was to determine how Title 13 applies to the City of Wood Village and what
measures must be taken to comply, if any.
Title 13 was created to protect, conserve and restore riparian and upland fish habitat
and to improve water quality throughout the region. The regulatory measures include
model ordinance requirements and Habitat-Friendly Development Practices
(Avoidance Measures and Practices to Minimize Hydrologic Impacts). The Title 13
requirements are applicable to the resources shown on the Metro Habitat
Conservation Areas Map (Appendix IV).
In 2005 Metro performed an analysis of how several small cities in the district are
affected by Title 13. The Wood Village analysis is included in this report, as well as
policy recommendations from the Metro for Wood Village to consider.
II. Metro Habitat Conservation Areas Map
The subject map illustrates two small resources in Wood Village. One site is a small area
behind the Merix building (located at 23365 NE Halsey St.) identified as a high priority
site. The area is part of a much larger wetland in Fairview. The other area is vacant land
in the northern part of the Town Center zone near Arata Road. This wetland area is
designated a low priority site. There are no other Title 13 sites in Wood Village.


Analysis of the two Title 13 Sites in Wood Village
1.

Merix (XSUNX) Manufacturing site: This site is located on NE Halsey
Blvd. (Tax Lot 400 Map 1N 3E 27D). The site was developed in 2000 for
a manufacturing plant in compliance with the site’s Light Industrial LI
Zoning.
The City granted Merix design review approval to construct the
manufacturing plant which they operated until about a year ago. XSUNX
recently received City approval to occupy the building for their solar panel
manufacturing business but never moved in and now the building is up for
lease.
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When the vacant site was reviewed for the Merix plant construction, the
City had Metro Title 3 standards incorporated into the Wood Village
Zoning and Development Code Section 430 Water Quality Resource Area
Overlay Zone, which were adopted in 1999. The applicant was required to
provide a site-specific wetland delineation during the site review. The
analysis found that the site was a lower-quality wetland, isolated in the
rear of the site. The applicant proposed to fill a portion of the wetland and
mitigate the fill in accordance with the Division of State Lands (DSL)
standards. Due to the lack of vacant light industrial land and
manufacturing jobs in the City, the City supported the wetland mitigation
proposed by the applicant. DSL Permit #222962-FP was issued for site fill
work and off –site wetland mitigation.
Much of the wetland is still intact, located about 35 feet north of the paved
area in the rear of the facility. There is no access to the wetland from the
facility to the south or from the railroad right-of-way to the north. Land on
the east side is vacant city-owned property. Land on the west side is in
Fairview and contains the majority of the subject larger wetland resource.
2.

Town Center – Northwest corner:
This site is vacant land located at the southwest corner of Arata Road and
Wood Village Blvd. (Tax Lot Map). At an estimated 2.5 ac., the site has
been identified as wet, with poor soils and poor drainage.
The site is in the Town Center Zone and is associated with the Greyhound
Racetrack property/Town Center Master Plan. Although the site and
adjoining racetrack is generally master-planned for mixed-use residential
and commercial development, the City has removed the identified wet
area depicted on the Title 13 map from the buildable lands inventory.
There are no explicit protection measures on the site.

III. Wood Village – Title 13 Analysis by Metro in 2005
In 2005 Metro did an analysis of several metro area cities, including Wood Village to
identify how the City may already implement programs to support the use of habitatfriendly development practices and to recommend changes or additions to local policies,
codes, standards that present barriers for implementing habitat friendly development
practices.
Wood Village is a small jurisdiction located between Fairview and Troutdale, with
Gresham adjacent to its southern boundary. Recent population growth in Gresham and
continued Mount Hood traffic has reinforced the need for strong planning in Wood
Village. The small community hosts only 11 acres of Class I and II riparian habitat areas,
with only one acre of vacant unconstrained land.
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The area has high ground water and the water table is as close as 6 inches to the surface
in some places. Due to a clay layer subsurface, when it rains the top layers are easily
saturated and do not percolate well. These conditions make downspout disconnects and
practices using infiltration very difficult to implement.
Avoidance
As a small jurisdiction, Wood Village does not have a lot of undeveloped land. Like other
area cities, Wood Village has used the PUD as a tool for flexible site design. Minimum
area, width, depth, and frontage requirements for subdivision lots in a PUD may be less
than the requirements specified in the underlying district. The water quality resource
overlay zone allows density accruing to portions of a property within the zone to be
transferred outside the overlay. This type of density transfer is permissible as long as the
proposed density for the receiving lot is not increased by two times the permitted amount
and density standards will not increase due to the transfers. The Estates at North
Riverwood (single-family homes located adjacent to the Town Center) are a PUD hosting
a variety of lands within its boundaries and maintaining a common open space using
flexible site development standards.
Hydrologic Impacts
Implementing shared driveways and parking areas is a primary means that Wood Village
uses to decrease the city’s impervious surface coverage. Joint use parking is permitted
where two or more uses on the same or separate sites are able to share the same parking
spaces because of varying parking demands. The City also implemented maximum
numbers of parking lot spaces for various uses. Shared driveways are encouraged within
the Neighborhood Commercial zone for individual garages or parking pads to free up
more space for landscaping and street trees. Flag drives are required to be constructed to
prevent surface drainage from flowing over sidewalks or other public ways. If flag drives
are shared, then a driveway access easement and maintenance agreement will be
provided.
No existing language within Wood Village’s comprehensive plan or municipal codes
actively presents an obstacle to implementing stormwater-friendly practices. There are
several areas, however, where existing code can be updated to promote these practices.
The parking and loading section requires a durable, dust-free surfacing of asphalt,
concrete, or other material approved by the public works director. Pre-approving pervious
surface materials can amend this situation.
Wood Village can make some minor changes to encourage the use of bioretention cells as
rain gardens in parking lot islands. The commercial zones and design guidelines and
parking and loading section can be modified to use lot landscaping for treating
stormwater runoff.
Existing language requires cul-de-sacs to be as short as possible and to have a length no
longer than 200 feet. There is no requirement, however, for cul-de-sacs to contain
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landscaped islands. Sidewalk installation is required on both sides of a public street
within any development or subdivision.
Wildlife and Fish Habitat
Wood Village has no codes that promote or present barriers to minimizing development
impacts for wildlife corridors and fish passage.
Miscellaneous
The City addresses tree protection several times in its existing codes and policies. Wood
Village’s comprehensive plan, water quality resource overlay zone, planned
development, commercial zones, and landscaping and screening codes all promote tree
protection. Any tree removal occurring within the water quality resource overlay zone
requires site revegetation.
Concerns
Mapping the habitat conservation areas is a primary concern. The City may need
assistance to complete the task. The City asked if it would have any flexibility in
implementing its own standards that Metro has given. Stormwater management problems
were the focus of the concerns discussion. Wood Village’s high water table and clayladen soils do not percolate well. Infiltration problems would get in the way of
implementing green streets practices. These same conditions would prevent downspout
disconnects and potentially, many other stormwater management tools.
Title 13 City Staff Conclusions and Recommendations
There are only two mapped Title 13 sites known in Wood Village. One has been
somewhat altered and is regulated by a DSL permit. The majority of the wetland on
that site is still providing a storm water collection function to the rear of the site’s
manufacturing facility.
The other site is designated a “low priority” by the Title 13 Map and is located in the
Wood Village Town Center. The estimated 2.5 acre area has a very high water table
and clay-laden soils. However, the site could be retained as a natural open space and
be incorporated into a future development plan for that portion of the Town Center
development.
The following Staff recommendations were adopted into the Zoning and
Development Code on June 2nd, 2009:
1. Amend Section 235 Town Center Zone, 235.370 Open Area Requirement
new subsection E as follows:
E.

There is an estimated 2.5 acre wetland in the northeast corner of
the Town Center zone that adjoins Wood Village Blvd. and Arata
Road. A site-specific wetland delineation must be provided in
conjunction with a proposed site development plan. This area, or

City of Wood Village

Page 32

MS4 Phase II Annual Report 2009-2010

a portion of the area, may be utilized as the required open space at
the time of site re-development. Unless otherwise determined by
the wetland analysis, open space landscape plans for this area
should be primarily passive improvements that protect the
resource and enhance water quality while providing connectivity
and natural open space in the area.
The 2005 Metro analysis found that Wood Village’s high water table and clay-laden
soils do not percolate well. Infiltration problems would get in the way of
implementing green streets practices. These same conditions would prevent
downspout disconnects and potentially, many other stormwater management tools.
However, the study recommended adding the following standards (underlined and
bolded):
2. Recommended New Conservation Development Standards:


Section 350.065 General Parking Regulations
E. Parking Area Interior Landscaping
(1) Amount of Landscaping. All surface parking areas with more than
10 spaces must provide interior landscaping complying with one or a mix of both
the standards stated below. In addition, the City encourages the use of bioretention cells as rain gardens in parking lot islands, and utilization of site
landscaping for treatment of stormwater runoff in the parking lot.



Section 450 Subdivision and Land Partitions
450.030 Submission of Tentative Subdivision Plan
D. Proposed Plan of Subdivision
(7)
Cul-de-sacs shall be designed in accordance with City and
emergency access standards. Cul-de-sacs should be provided with a
landscaped island designed to improve storm water retention. The property
owners and the City shall enter into an agreement for maintenance of the
island, whereby the property owners will provide on-going maintenance, and
the City will provide periodic storm water system maintenance. Plant
materials should be native and/or drought tolerant, but may be determined
by the adjoining property owners.

Staff is also recommending the following Habitat-Friendly Development Practices that
the City wants to consider incorporating into the land use or public works design
standards in the near future:
1.
2.
3.

Allow landscaping requirements to be met by preserving habitat
conservation areas.
Add compost of other material as to disturbed soils for improved porosity
and infiltration.
Use landscaping, such as rain gardens and bioswales, with native plants
and soils to collect and filter stormwater runoff.
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4.
5.

Encourage vegetated roofs to promote runoff reduction, energy savings,
improved air quality and enhanced aesthetics.
Use light shields to help reduce light-spill, reduce light impacts on wildlife
and to improve the quality of life for residents.
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Building setback
flexibility
Flexible landscaping
requirements

Avoidance Measures
Allows variable building setbacks to minimize construction impacts.
Allows landscaping requirements to be met by preserving habitat conservation areas.

Flexible site design
Site capacity
incentives

Employs on-site density transfers to avoid or minimize development within HCAs
Capacity standards provide flexibility in the design of land divisions in order to allow ways
protection of HCAs.

Transfer of
development rights
(off-site)

Preserves development opportunities and reduces development pressure on environmentally
sensitive properties.

Soil amendments
Pervious materials

Practices to Minimize Hydrologic Impacts
Adds compost or other materials to disturbed soils for improved porosity and infiltration
capacity.
Reduces impervious surface area through the use of pervious concrete, porous asphalt and
paving blocks.

Incorporate
stormwater
management in road
right-of-ways
Green roofs

Use landscaping, such as rain gardens and bioswales, with native plants and soils collect and
filter stormwater runoff.

Disconnect
downspouts

Disconnecting downspouts and directing them to natural filtration areas is an environmentally
friendly means of filtering and slowly releasing the flows into the ground.

Rain barrels

Using rooftop runoff saved during the Northwest’s rain season prevents pollutants from
entering stormwater systems.

Multi-functional
open drainage
systems
Bioretention cells as
rain gardens in
landscaped parking
lot islands
Treatment trains

Curb-and-gutter alternatives include designs that help reduce the flows’ energy and filter
sediment loads.

Reduce sidewalk
width and grade
toward right-of-way
Narrow driveway
widths and rear
access
Shared driveways
Reduce width of
residential streets

Vegetated roofs promote runoff reduction, energy savings, improved air quality, and enhanced
aesthetics.

The structures help reduce runoff volume and filter pollutants resulting from parking lots.

Using topography, native plants and soils, rain gardens, swales, and other natural elements
provides numerous opportunities for runoff to be treated.
Less sidewalk coverage reduces impervious area. Sloping toward the right-of-way allows for
natural infiltration of runoff.
Driveways contribute to impervious surface coverage. Providing rear access, such as alleys,
reduces the reliance upon driveways.
Provides opportunity to reduce impervious surface area and/or use pervious materials.
Street width reduction (where practicable) is another means to reduce the amount of
impervious surface area.

Clustering and
curvilinear street
designs
Reduce cul-de-sac
radii and include
vegetated islands
Eliminate non-ADA
sidewalks
Parking lot
standards

Both provide a means for reducing the amount of street coverage and adapting to the natural
environment.

Fewer stream
crossings

Along with crossing placement at a perpendicular angle, impacts upon sensitive riparian areas
are reduced.

Narrow street rightof-ways in stream
corridors

A lessened impact area will result from narrowing the width of right-of-ways in sensitive habitat
areas.

Reducing cul-de-sac radii and including vegetated islands in their center both provide an
effective means to decrease impervious surface area.
Decreases the amount of impervious coverage and imposes less impact on the natural
environment.
Means such as shared parking facilities, reduced parking ratios, and smaller stall dimensions
all reduce the size of parking lots.
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Integrate fencing
into landscape
Bridge crossings
Use slab, arch,
or box culverts
Design stream
crossings with
shelves and
other design
features
Extend
landscaping
through
migratory route
Use native plants
Locate
landscaping
adjacent to HCA
Light shields
Tree protection

Practices to Minimize Impacts on Wildlife Corridors and Fish Passage
Properly located fencing can help guide animals through transportation corridors.
Using bridge crossings instead of culverts minimizes impact of wildlife and fish populations.
If culverts have to be used, choosing the proper design can help mimic natural stream conditions.
Careful consideration to stream crossings can facilitate safe fish and terrestrial animal passage,

Landscaping with native plants and providing sheltering areas promotes wildlife safety.

Miscellaneous Habitat-Friendly Design and Construction Practices
These plants are adapted to local conditions and provide food, habitat, and protection for wildlife
and other native plants.
Allow landscaping requirements to be fulfilled through preserving a HCA.

Using shields helps reduce light-spill and reduce light impacts on wildlife, particularly nocturnal
animals.
Tree canopies reduce provide shade, stormwater runoff, and facilitate the stormwater filtration of
pollutants and toxins.

Arata Creek Maintenance
Arata Creek flows in a northeasterly direction through the middle of the Donald L.
Robertson Park. In January the City’s Public Works Department began in-depth
investigation of the condition of the portion of Arata Creek located in the Donald L.
Robertson City Park in Wood Village. The following problems were noted:


Vegetation growth within the creek impaired the flow of water causing a buildup
of silt and debris on the creek bed.



Children were constructing wood and rock dams in the creek further impeding
flow and causing the water to flow outside its banks.



Vegetation and dam blockages resulted in some local flooding problems at the
Park in the ballfield and trail areas. Trail material cover (bark dust) was
continuously washed away.

Creek maintenance was assigned to Public Works. When he started clean up of the creek
there was at least six months of growth that needed clearing. Blackberry bushes,
nightshade and watercress as well as a number of rock and wood dams that were
removed. A marked improvement in the water flow was noticed immediately. The creek
bed looks much cleaner because silt is being removed with the increased water flow. The
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water no longer flows over the banks thus alleviating some of the flooding problems
experienced in the past.
There were no fish in Arata Creek but he noted that there are crawdads, frogs, snails and
other small aquatic creatures in the water. Creek maintenance has been placed on the
regular weekly schedule for Public Works.
Arata Creek Nutrient Chemistry Report
In 2001 a class from Madison High School began monitoring and collecting data about
nutrient chemistry in Arata Creek. The students compiled the data they found into a
report and presented their findings at their Student Watershed Research Project Summit
on May 16th, 2008. Their report is was attached to last year’s TMDL report. Updated
information is not yet available.

City of Wood Village

Page 37

MS4 Phase II Annual Report 2009-2010

MULTNOMAH COUNTY

OM - Operations and Maintenance
Overall Goal
These BMPs are designed for the implementation of operations and maintenance
practices for public streets, bridges, storm sewers, and other facilities to reduce pollutants
in discharges from the municipal separate storm sewer system.
The County’s Road Maintenance Section responsible for operating and maintaining
bridges, roads, and associated drainage facilities (except for the unincorporated pocket
areas within the Portland Area which are maintained by Portland and Clean Water
Services under Inter-governmental agreements). The County Bridge Maintenance
Section responsible for maintaining five Willamette River bridges within the permit area.
BMP overview
Area of BMP Application
Portland Area
Gresham Area
Interlachen
Residential
Area

County
Arterials in
Fairview,
Troutdale
and Wood
Village

































Willamette
River
Bridges

OM-1

BMP
Review the RMOM for Potential
Updates to Address Water
Quality

Unincorpora
ted
Multnomah
County

OM-2

Inspect and Maintain the Storm
Drainage System

OM-3

Conduct Street Sweeping

OM-4

Properly Dispose of Road Waste
Material

OM-5

Minimize Impacts from Antiicing Operations

OM-6

Minimize Impacts from County
Truck Hauling Practices

OM-7

Minimize Impacts From Rightof-Way and Road Shoulder
Maintenance





OM-8

Minimize Impacts from Ditch
Maintenance





OM-9

Maintain County-owned
stormwater facilities
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Facilities



MULTNOMAH COUNTY

OM-1

Review the RMOM for Potential Updates to Address
Water Quality

Application area

County-wide except for the unincorporated parcels in Multnomah County where the
City of Portland conducts maintenance.

Responsibility

Program Management, Road Maintenance

The goal of this BMP is to ensure that road maintenance practices are conducted in
ways that minimize the impact to water quality.

Description

The 2010 County Road Maintenance and Operation Manual (RMOM) is a reference
manual with guidance on vegetation management, equipment and material transport,
emergency maintenance, and roadway and drainage maintenance. The manual was
developed to comply with ODOT’s Routine Road Maintenance Water Quality and
Habitat Guide Best Management Practices (2009), and serves as the core of the
County’s ESA 4(d) submittal to NOAA Fisheries.
For this BMP the County will conduct annual reviews of the manual to ensure that it
is current with respect to addressing water quality to the extent feasible.

Tasks

1.

Review the Road Maintenance Operations Manual annually.

2.

When manual revisions are made, conduct refresher staff training as provided for
under BMP PI-4.

Measurable Goal

Annually review of the RMOM to ensure current practices are incorporated respect to
water quality.

Tracking measure

Describe updates to the RMOM when applicable.

Multnomah County Stormwater Management Plan
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MULTNOMAH COUNTY

OM-2

Inspect and Maintain the Storm Drainage System

Application
area

County-wide except for the unincorporated parcels in Multnomah County where
the City of Portland conducts maintenance

Responsibilit
y

Road Maintenance, Bridge Maintenance

The goal of this BMP is to ensure that inlets, catch basins, and stormwater
conveyance systems are maintained in a manner that reduces pollutants to the
maximum extent practicable and to continue to review and revise operations and
maintenance procedures as appropriate. Routine cleaning of these basins reduces
pollutant loads. Cleaning occurs manually or by Vactor™ two times per year
and depending on how full catch basins become.
Description

Catch basins on the Willamette River Bridges are serviced the same as described
above, except for the catch basin filters installed on the Burnside and Broadway
Bridges. The filter cartridges are replaced according to manufacturer
suggestions. Road Maintenance services all Bridges and County facilities storm
drainage systems.
Facilities catch basins are inspected and maintained annually.

Tasks

Measurable
Goal

Tracking
measure

1.

Inspect the entire stormwater conveyance system on an annual basis.

2.

Utilize the record keeping system and database to record findings and follow-up
work completed by field crews.

Establish criteria used to determine catch basin cleaning frequency to maintain
effective pollutant removal by July 1, 2011.
Clean all roadway catch basins a minimum of 2 times per year, unless catch basin
cleaning records indicates less frequent or more frequent cleaning is appropriate.

Frequency of roadway catch basin cleaning and percent full at time of cleaning.
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MULTNOMAH COUNTY

OM-3

Conduct Street Sweeping

Application
area

Gresham Area, Facilities, and the Sellwood Bridge

Responsibility

Road Maintenance

The street sweeping program for County roads reduces materials on the
roadway and impacts to the stormwater sewer system. The County will
continue to review and revise the program and schedule and make
improvements as appropriate.
Within the Gresham area, the County’s Road Services owns, operates and
maintains approximately 28 center lane miles of paved public roads.
Approximately 16 miles of these roadways discharge to the MS4. Street
sweeping occurs on curbed streets in accordance with the schedule in the
Multnomah County Road Maintenance Operations Manual (RMOM),
approximately 20 times per year (generally 3 to 4 times per month) for most
roadways.

Description

The City of Portland sweeps the Willamette River Bridges, except the
Sellwood Bridge. The County sweeps the Sellwood Bridge typically once a
month, or as needed.

1.

Follow written procedures in the Multnomah County RMOM for inspection
and maintenance of streets as part of the street sweeping program for
protecting water quality.

2.

Track street sweeping efforts to record the sweeping frequency.

Tasks

Use catch basin cleaning records or inspections to inform the necessary
sweeping frequency.
Measurable
Goal

Tracking
measure

Establish criteria used to determine street sweeping frequencies to maintain
effective pollutant removal, and identify high priority street sweeping areas by
July 1, 2011

Track the frequency of sweeping and reference catch basin conditions from
OM-2.
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MULTNOMAH COUNTY

OM-4

Properly Dispose of Road Waste Material

Application area

County-wide except for unincorporated pockets in Portland

Responsibility

Road Maintenance, Emergency Response

Description

The objective of the road waste disposal operations for County roads is to identify
and implement practices for disposal of road waste materials that protect water
quality. Materials removed from the drainage system are collected by the County
road crews on a regular basis.
The County will continue to investigate alternatives to decant and dispose of road
waste materials including partnerships with neighboring jurisdictions, or contracts
with other private waste handlers.

Tasks

1.

Identify alternatives for a new decant facility to be used for the dewatering of
road wastes, or upgrades to the existing facility.

2.

As a result of Task 1, include any new road waste disposal procedures in the
County’s Road Maintenance and Operations Manual (RMOM).

3.

Conduct sampling of road wastes and provide reports to the landfill facility, as
required by the facility.

Measurable Goal

Annually review disposal options that protect water quality.

Tracking measure

Describe selected disposal options and report on updates to the County’s RMOM.

Multnomah County Stormwater Management Plan
Updated April 2011

25

MULTNOMAH COUNTY

OM-5

Minimize impacts from Anti-icing Operations

Application area

Gresham Area only

Responsibility

Road Maintenance

The overall goal of this BMP is to reduce effects of roadway anti-icing activities on
water quality by proper sand collection methods and evaluation of chemical antiicing applications.
During winter sanding operations, the County applies washed rock (less than 3/8”
dia.) to roadways. Clean up operations begin as soon as practicable by Multnomah
County road crews. Removed sanding material is stockpiled at Multnomah
County’s Vance Pit for recycling. The material is recycled by rewashing or
screening out road debris when feasible. If material is free of road debris, it can be
reused.
Description
Several alternatives to anti/de-icing are currently available and used by local and
state agencies in the Portland area. Alternatives must be effective to provide safety
for the travelling public while minimizing pollutants and environmental effects
along the roadsides and waterways.
The County Road Maintenance and Operations Manual (RMOM) gives procedures
for the application (and removal) of sanding materials, and the application of
chemical anti/de-icing products. When possible, chemical anti-icing is used to
reduce the use of sanding materials to reduce sediment discharge from the sanding
materials.

1.

Continue to follow the County RMOM procedures for the application,
collection, and washing of sanding materials applied to roadways.

2.

Continue to research alternative anti-icing methods.

Tasks

Measurable Goal

Conduct street sweeping to recover sanding materials within two weeks after the
Road Maintenance Manager determines that the roads are free from the threat of an
ice or snow event.

Tracking measure

Report on anti-icing applications and material recovery.
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MULTNOMAH COUNTY

OM-6

Minimize impacts from County Truck Hauling Practices

Application area

County-wide

Responsibility

Road Maintenance

The goal of this BMP is to control discharges from truck hauling activities to the
extent that they are impacting County right-of-way (ROW) and/or the Municipal
Separate Storm Sewer System (MS4).

Description

County trucks haul materials during routine road maintenance activities. Discharges
are controlled to the maximum extent practicable. Maintenance crews are trained to
avoid any discharge from truck hauling activities. Road Maintenance Operations
Manual (RMOM) maintenance practices specify that all equipment operators do an
equipment check when hauling material.
Release agents are used in dump trucks, for example, during road paving repair
operations. County road crews currently use an environmentally friendly nonstick/asphalt release agent to allow paving material to slide out of a dump truck.
For this BMP, the County will review County truck hauling practices with field crews
annually; recommend revisions (if necessary) to limit occurrence of leaks, spills, or
other releases; and, continue to test and evaluate asphalt release agents for truck and
tool cleanup, which use “environmentally-friendly” products.

1.

Follow the RMOM procedures for conducting equipment checks when hauling
materials.

2.

Continue to test and evaluate asphalt release agents currently used for truck and
tool cleanup which use “environmentally-friendly” products.

3.

Recommend revisions (if necessary) to limit occurrence of leaks, spills, or other
releases. Revise operations and the RMOM manual as necessary to reduce
potential pollutants.

Tasks

Measurable Goal

See measurable goal for OM-1.

Tracking measure

See tracking measure for OM-1.
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MULTNOMAH COUNTY

OM-7

Minimize Impacts from Right-of-Way and Road
Shoulder Maintenance

Application area

County-wide except for the unincorporated parcels in Multnomah County where the
City of Portland conducts maintenance.

Responsibility

Road Maintenance

The purpose of this BMP is to control and reduce the amount of sediments
discharged to the receiving waters via the right-of-way. Sediments attract and
adhere to other pollutants (heavy metals, oil/grease) and increased
turbidity/sedimentation on channel bottoms impairs water quality and fish habitat.

Description

The County Road Maintenance performs routine maintenance upon most shoulder,
ditches, and rights-of-way adjacent to its road system. The maintenance of
vegetation within this right-of-way is carried out in an integrated manner. Methods
include machine mowing and brushing, hand clearing, shoulder re-grading,
mechanical ditch cleaning, and herbicide application as necessary.
For this BMP, the County will maintain right-of-way and road shoulders in ways
that avoid and prevent future adverse water quality impacts; and continue review of
current maintenance practices.

1.

Conduct right-of-way and shoulder maintenance activities as specified in
RMOM.

2.

Review RMOM procedures with new and existing staff.

Tasks

Measurable Goal

See measurable goal for OM-1.

Tracking measure

See tracking measure for OM-1.
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MULTNOMAH COUNTY

OM-8

Minimize Impacts from Ditch Maintenance

Application area

County-wide with the exception of unincorporated parcels in Multnomah County
where the City of Portland conducts maintenance.

Responsibility

Road Maintenance

The goal of this BMP is to control/reduce amount of sediments and pollutants
discharged to the receiving waters. Sediments attract and adhere to other pollutants
(heavy metals, oil/grease) and increased turbidity/sedimentation on channel
bottoms impairs water quality and fish habitat.
Multnomah County’s natural ditch lines serve safety and environmental functions:
they receive, collect, absorb and transmit stormwater from the road surface, road
sub-grade and adjoining private properties; they provide sedimentation and
pollutant/nutrient filtering; and they also may carry year round streams or seasonal
springs to other receiving water bodies.

Description

Various mechanical methods of ditch maintenance are used, including vacuum
trucks (Vactor™), backhoes, excavators, front-end loaders, road graders and
mowers. Routine ditch line cleaning begins each fall by addressing conditions that
reduce the carrying capacity of the roadside drainage system. The timing and
frequency of such activities, as well as the type of equipment used to remove debris
can affect the likelihood of debris being released to the stormwater system and also
the integrity of the ditch surface. Ditch maintenance activities are outlined in the
Road Maintenance Operations Manual (RMOM).
For this BMP, the County will conduct ditch maintenance activities; review the
frequency and timing of ditch cleaning in areas where sediment and/or debris tend
to accumulate; determine if the frequency and timing of current ditch maintenance
practices allows for reduction of pollutants and minimizes the impact on ditch
surface (if not, recommend and implement improved frequencies, timing, and/or
type of equipment to minimize damage to ditch bottom); and use records to
determine where improvements are needed to reduce discharges to ditches.

1.

Conduct ditch maintenance activities as specified in the RMOM.

2.

Review RMOM procedures with new and existing staff.

Tasks

Measurable Goal

See measurable goal for OM-1.

Tracking measure

See tracking measure for OM-1.
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MULTNOMAH COUNTY

OM-9

Maintenance of County-owned stormwater facilities

Application area

Gresham Area roadways and Facilities

Responsibility

Road Maintenance

The purpose of this BMP is to ensure that stormwater treatment facilities are
properly maintained to control and reduce the amount of sediments discharged to
the receiving waters via the right-of-way.

Description

The County Road Maintenance performs routine maintenance on stormwater
treatment facilities which includes annual inspection, vegetation maintenance and
periodic replacement of the filtration media.
The County Road Maintenance also inspects and maintains three Vortex units
located at facilities annually. Facilities division is responsible for the maintenance
of the stormwater treatment on the properties in their portfolio.

Tasks

1.

Conduct inspection and maintenance activities as specified in RMOM.

Inventory and map stormwater treatments facilities by January 1, 2013.
Measurable Goal
Annual inspection of treatment facility

Tracking measure

Inspection report will guide maintenance needs
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MULTNOMAH COUNTY

STR – Structural Control
Overall Goal
These BMPs are designed to implement structural modifications (constructed facilities) to
existing systems/development to reduce pollutants in discharges from the municipal
separate storm sewer system.
BMP overview
Area of BMP Application
Portland Area
Gresham Area
Willamette
River Bridges

Unincorporated
Multnomah County

Interlachen
Residential
Area

County
Arterials in
Fairview,
Troutdale and
Wood Village

BMP
STR-1

Address Water Quality with New
Capital or Roadway Improvement
Projects









STR-2

Retrofit Existing Facilities for
Water Quality Benefit









STR-3

Inventory and Map the County
Storm Sewer System









See Table 1-1 for regulations Addressed by BMPs
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MULTNOMAH COUNTY

STR-1

Address Water Quality with New Capital or Roadway
Improvement Projects

Application area

County-wide

Responsibility

Road Engineering, Bridge Engineering, Land Use Planning, Transportation
Planning

The goals of this BMP are to ensure that water quality facilities, built as part of a
capital improvement project or road construction project apply appropriate design
standards to reduce the discharge of pollutants from sites to the maximum extent
practicable, and that practices are applied consistently.

Description

The County Engineering staff or consultant ensures through design and review of
new capital improvement projects that stormwater structural controls are considered
and properly designed for inclusion in the Capital Improvement Program (CIP).
Currently, the group reviews designs of various capital improvement projects for
appropriate water quality controls. The City of Portland Stormwater Management
Manual has been used as guidance in the design of stormwater facilities that are
part of capital road projects
The County Planning Program of the Department of Community Services uses the
current Portland Stormwater Management Manual in Hillside Development (HD)
and Grading and Erosion Control (GEC) Permit reviews county-wide. These
permits are required for County road construction projects and include guidelines
for stormwater facilities. Stormwater facilities built in conjunction with County
road or bridge projects are generally owned and maintained by the County. Longterm maintenance is assured through routine County maintenance and operations
procedures.

1.

Develop criteria and strategy for when stormwater treatment will be
incorporated into public projects.

Tasks

2.

Conduct plan checks of stormwater quality treatment facilities that are included
in capital improvement or roadway improvement projects to assure they follow
standard design criteria that include stormwater quality considerations, and that
the appropriate facility is selected for the intended purpose.

Measurable Goal

Identify strategy or criteria used to determine when stormwater quality treatment
will be incorporated into Capital Improvement Projects by November 1, 2013.

Tracking measure

List projects constructed with and without treatment and provide the rationale.
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MULTNOMAH COUNTY

STR-2

Retrofit Existing Facilities for Water Quality Benefit

Application area

County-wide

Responsibility

Road Engineering, Bridge Engineering
The goal of this BMP is to develop a strategy for retrofits and improvements to
existing stormwater infrastructure for all major repair projects. An initial
hydromodification assessment will be conducted concurrently with a retrofit
strategy.

Description

The County owns and maintains drainage facilities for its portion of the permit area.
When major repair is needed, the County will develop and implement retrofits of
existing public drainage and flood control facilities (sumps, water quality filtration
devices, retention basins, drainage channels, bioswales, trash racks, sediment trap
devices, etc.) where practicable to improve water quality, and install new systems
according to current standards.

1.

Include consideration of stormwater treatment for water quality purposes in
capital projects to reduce pollutants to the maximum extent practicable.

2.

Conduct a hydromodification assessement and develop a strategy to identify
and prioritize potential retrofit projects by November 1, 2014.

Tasks

Identify one retrofit project by November 1, 2013.
Measurable Goal
Develop hydromodification and retrofit strategy by November 1, 2014.

Tracking measure

List repair projects conducted both with and without treatment and provide the
rationale.
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MULTNOMAH COUNTY

STR-3

Inventory and Map the County Storm Sewer System

Application area

County-wide

Responsibility

Road Engineering, Bridge Engineering, Asset Management
The goal of this BMP is to ensure County storm sewer mapping is current. Mapping
support is valuable in allowing the County to effectively accomplish and track
NPDES activities.

Description

The County has a formal set of the County drainage system including structural
control facilities on a set of hand-drafted drawings. Updates to this set are done as
new facilities are added. CAD drawings are created for individual County road
projects. GIS maps are available for some stormwater features, however
inconsistent funding for GIS support has hampered full GIS map development in
the past.
For this BMP, the County will continue to inventory and map the municipal storm
sewer system using GIS mapping technology, including catch basins, pipes,
manholes, culverts, UICs, and other County assets. GIS mapping will improve
knowledge of the County system by Engineering and Maintenance staff to facilitate
identification of problem areas and implementation of control programs in strategic
locations.

Tasks

1.

Continue to update the County GIS storm sewer system map.

Measurable Goal

Complete GIS drainage system maps of the NPDES permit area by 2014, including
catch basins, culverts, manholes, ditches and pipes systems.

Tracking measure

Narrative to describe updates to the GIS maps.

Multnomah County Stormwater Management Plan
Updated April 2011

43

Columbia Slough Water Quality and TMDLs Overview

Setting
The Columbia Slough is a 19-mile (31km) long complex of channels located in Northwest Oregon
on the floodplain of the Columbia River between Fairview Lake on the east and the Willamette
River at Kelley Point Park on the west. The Slough watershed drains approximately 51 square
miles (82 sq km) of land. Fairview Creek, which drains to Fairview Lake, also lies within the
geographic boundary of the Columbia Slough watershed.
Many kinds of land use are found within the watershed including heavy and light industries,
residential areas, vegetable farming and the Portland International Airport. The Slough also
serves as one of the City of Portland’s largest open space and wildlife habitat areas.
Over the years the Slough system has been extensively dredged, diked, filled and channelized,
principally by the U.S. Army Corps of Engineers, the City of Portland and the Port of Portland.
Originally a series of wetlands and marshes created by annual flooding of the Columbia and
Willamette Rivers, the Slough is now a highly managed water system with dikes and pumps to

provide watershed drainage and flood control for the lowlands surrounding it. The hydraulic
management of the Slough can have a significant impact on the water quality and uses supported
by the Slough.
The Slough has been divided into several reaches (See map below), based primarily on hydraulic
characteristics. The reaches of the Slough are generally shallow and slow moving with channel
widths ranging from 20 feet or less in the upper Slough to 200 feet or more in the lower Slough.

North
Slough

Smith and
Bybee
Lakes
Middle
Slough
Upper
Slough

Lower
Slough

Fairview
Lake
Buffalo
Slough

South
(Whitaker)
Slough
Fairview
Creek

The Lower Slough extends from the Willamette River to the Multnomah County Drainage District
Pump Station No.1 at NE 13th Avenue. The North Slough enters the Lower Slough near river
mile 1.7 and extends upstream to Smith and Bybee Lakes, skirting the north side of the former St.
Johns Landfill. The Lower and North Sloughs are tidally influenced, so the water quality is heavily
influenced by the Willamette River. At MCDD1 there is a dike that physically separates the Lower
and Middle Sloughs.
The Middle Slough extends from MCDD1 to a
cross levee (a.k.a. mid-dike) between NE 138th
and 148th Avenues. The mid-dike has slide gates
that can hydraulically isolate flows between the
Middle and Upper Sloughs. Groundwater
contributes approximately one-half of the annual
flow in the Middle Slough. The Buffalo Slough
and Whitaker Slough (also known as the South
Slough) run parallel to the Middle Slough and
enter from the south. Their flows are also heavily
influenced by groundwater.

MCDD1 Dike and Pump Station

The Upper Slough extends from the mid-dike to
the outlet of Fairview Lake. The Upper Slough
receives considerably less groundwater than the Middle Slough. West of “Four Corners”, which is
in the area of NE 162nd Avenue, the Slough is subject to reversal of flows due to the operations of
the MCDD Pump Station No.4 located on Marine Drive. MCDD4 can take water from the Upper
Slough and discharge it directly to the Columbia River. The arm of the Slough to MCDD4 often
has little or no flow exchange with other portions of the reach.

Fairview Lake is very shallow and turbid with a surface area of 103 acres (42 ha). During the
summer months, flow from Fairview Lake to the Upper Slough is negligible relative to the flow
from groundwater. An earthen dam and control structure at the west end of the lake regulates
lake level and discharge to the Upper Slough. The control structure is generally closed from May
15 through October 15 and the water elevation in the lake is raised for recreational purposes.
The flow from the Fairview Creek drainage basin, which is composed of Fairview, Osborn, and
No Name Creeks, enters Fairview Lake from the south.

Water Quality Problems
The Columbia Slough is water quality limited for
chlorophyll a, pH and phosphorus from spring through
fall, because of algal growth. This algal growth
affects the aesthetic quality of the Slough and may
affect such beneficial uses as fishing and boating.
The dissolved oxygen criteria for cool water aquatic
life are violated throughout the year. Diurnal swings
in dissolved oxygen during the summer months are
most likely the result of algal growth, while winter
violations are likely due to storm water runoff,
including airplane de-icing fluid. These dissolved
oxygen criteria violations may prevent the Slough
from supporting salmonid fish rearing as well as
resident fish and aquatic life. Elevated bacteria levels
through all seasons impact the water contact recreation use (swimming). In the spring through
fall, high temperatures are also a concern, affecting salmonid fish rearing.
The Slough is water quality limited for DDE, DDT, PCBs and dioxin due to elevated levels found
in fish tissue, impairing the use of the Slough for fishing.
The State of Oregon Health Division and the City of Portland have issued recommendations
against eating fish from the Slough due to contamination by PCBs, DDE and DDT.
(http://www.dhs.state.or.us/publichealth/esc/docs/lowcolum.cfm)
Review of data also indicates that dieldrin is present in fish tissue at elevated levels. The Slough
is water quality limited for lead (Pb) because of levels above the fresh water chronic criteria for
the protection of aquatic life.

What is being done?
Oregon Department of Environmental Quality
To address these water quality problems,
the DEQ developed nine Total Maximum
Daily Loads (TMDLs) that specify pollutant
loading limits and require pollution
reduction programs for pollutant sources.
A TMDL is a determination of the total
amount of a pollutant (from all sources) that
can be present in a specific waterbody and
still meet water quality standards. In
December 1998, the U.S. Environmental
Protection Agency approved the TMDLs for
the Columbia Slough (see links below to
view the TMDLs). DEQ is scheduled to
complete a temperature TMDL for the

Columbia Slough no later than December, 2003. The temperature TMDL will assess current
temperature conditions as well as estimate future temperature conditions. DEQ is working with local
government and watershed councils to address water quality concerns in the Columbia Slough.
Some of the major activities are listed below:
!
!
!
!
!
!

Developed a Slough-specific industrial stormwater permit (1200 COLS) that
addresses TMDL parameters.
Oversight of urban stormwater permits (MS4) within the watershed.
Developed Memoranda of Agreement with Local Agencies to promote water
quality improvement.
Provide greater scrutiny and control of cleanup sites associated with the toxic
substances identified in TMDL.
Developed an individual NPDES discharge permit for the airport (Port of
Portland) to address pollution from de-icing activities.
Oversight of the City of Portland’s Combined Sewer Overflow (CSO)
reduction plan (see below for details).

EPA Approved Slough TMDL Documents
TMDLs in Adobe Acrobat format:
http://www.deq.state.or.us/wq/TMDLs/ColSlgh/ColSloughTMDL_Combined.pdf
TMDLs in Microsoft Word 97 format:
http://www.deq.state.or.us/wq/TMDLs/ColSlgh/ColSloughTMDL.exe

City of Portland
The City of Portland is working to improve flow, reduce stormwater
pollution, and enhance water and sediment quality in the Columbia
Slough through the following projects:
!
!
!
!

The City recently completed the Columbia Slough phase of their
combined sewer overflow control plan. As of December 2000 the
volume of CSO discharges will be reduced by 99.6%.
The City’s “Naturescaping” program (http://www.enviro.ci.portland.or.us/nsfcr.htm) aims to
capture and control stormwater before it enters the Slough.
An aggressive re-vegetation program along the Slough has resulted in thousands of trees
being planted.
Public education and outreach programs that educate citizens about Slough water quality and
encourages them to minimize their impacts on the Slough.

For more information on the City of Portland’s activities in the Columbia Slough watershed, visit:
http://www.cleanrivers-pdx.org/

Multnomah County Drainage District
MCDD is working with various agencies and groups to promote water quality improvements in the
Slough. A few of MCDD’s efforts include:
!
!

Water level management to improve water quality.
MCDD#1 partnered with the City of Portland and received funding through the US Army
Corps of Engineers “1135 Grant Program” to complete an ambitious restoration project in the
Columbia Slough.

!

Development of a comprehensive riparian management plan.

Port of Portland
!
!

The Port has reduced deicing and anti-icing loads to the slough, and is planning to come into
full compliance by November 2003.
The Port is an active partner in the Columbia Slough Watershed Council and offers
assistance with a variety of projects that promote improvements in water quality.

Columbia Slough and Fairview Creek Watershed Councils
!

The Columbia Slough and Fairview Creek Watershed Councils are officially recognized and
supported by the State of Oregon. They have completed Watershed Assessments and
Action Plans that detail restoration priorities for the watershed. The Councils are engaged in
virtually every aspect of watershed management, and will be crucial in building support for
water quality improvement projects that directly addresses the needs of the Columbia Slough
watershed. It is expected that future restoration efforts, especially those on private lands
within the basin, will be led by the councils.

DEQ Columbia Slough Contact
For more information or to send comments, please contact:
Greg Geist
Department of Environmental Quality
Northwest Region
2020 SW 4th Avenue
Portland, Oregon 97201
(503) 229-6991- phone
1-800-452-4011 – toll free
geist.gregory@deq.state.or.us

Links to Interesting Columbia Slough Websites
The Columbia Slough Watershed newsletter put out by the City of Portland
http://www.cleanrivers-pdx.org/clean_rivers/ws_columbia_slough.htm
City of Portland’s Columbia Slough website
http://www.cleanrivers-pdx.org/clean_rivers/big_pipe.htm
Center for Columbia River History’s Columbia Slough website (EXCELLENT photos and history)
http://www.ccrh.org/comm/slough/main.htm
The Columbia Slough Watershed Council
http://www.columbiaslough.org

Appendix E
COST ESTIMATES

CITY OF WOOD VILLAGE
Annual Operation and Maintenance Costs and Replacement Costs
Assumptions
Clean
$
0.75 per Foot (every 3 years)
TV
$
0.35 per Foot (every 5 years)
Clean CB
$
50 each CB (every 2 years)
Ave. Pipe Life
75 years remaining
Ave. CB Life
30 years remaining
Loan Amount
$
516,900 Priority Improvements
Loan Life
20 years (Priority Improvements)
Interest Rate
4.5%
Replacement costs include engineering and contingency
Field labor cost are included in cleaning cost, TV cost, and replacement cost

Calculations

Facility
Storm Line (ft)
Catch Basins
Manholes
TOTAL

Total
41,466
620
220

Other
Jurisdications
(Incl. Private)
287
44

Multnomah Co.
Jurisdiction
21,930
167
81

ODOT
Jurisdiction
63
13

City Maintained Facilities
Total (ft or
Length
Each)
(miles)
19,536
3.70
N/A
103
82
N/A

O&M Costs
Clean Cost
TV Cost
$
4,884 $
1,368
$
2,575
$

7,459

$

1,368

Replacement Costs
Annual
Unit Cost
Cost
$
120 $ 31,258
$ 2,000 $
6,867
$

38,124

Summary of City Annual Costs
Annual Cleaning Cost
$
Annual TV Cost
$
Sub-Total
Annual Replacement Costs*
Annual Bond Payment for Priority Improvements
Enforcement & Inspection of private facilities
Stormwater Quality Reports
Administration

7,500
1,400

Estimated Total Annual Cost

$
$
$
$
$
$

8,900
38,100
39,700
5,000
5,000
7,500

$ 104,200

*Assumes replacement of all existing pipe under City jurisdiction
Note: The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our opinion of probable costs at this time and is subject to change as the project design
matures. Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market conditions,
practices or bidding strategies. Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein.
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Wood Village Storm Report

Riverwood Alternatives

Preliminary Estimate of Probable Cost
Riverwood Alternatives

NO.

ITEM
Collection Pipelines
e) 18-inch
f) 21-inch
g) 27-inch
h) 30-inch
i) 36-inch
j) 42-inch
Culverts
e) 15-inch
Total Pipe Length

25-year Improvements
Alternative 1-Replace
existing pipes
UNIT

Unit
Price

Alternative 2-Reroute flow to
Fairview Creek

ESTIMATED CONTRACT ESTIMATED
QUANTITY
TOTAL
QUANTITY

CONTRACT
TOTAL

Alternative 3-Divert flow
Riverwood Sub. down 235th

Alternative 4-Construct
Regional Detention Facility

ESTIMATED CONTRACT
QUANTITY
TOTAL

ESTIMATED
QUANTITY

LF
LF
LF
LF
LF
LF

$21.00
$28.00
$44.00
$46.00
$48.00
$135.00

0
0
170
580
0
0

0
0
7,480
26,680
0
0

0
0
0
1,530
0
0

0
0
0
70,380
0
0

0
0
1,325
0
0
0

LF

$31.00

0
750

0

0
1,530

0

75
1,400

$45.00
$33.00

0
0

0
0

0
0

0
0

0
0

$80.00
$65.00

0
750
750

0
48,750

1,530
0
1,530

122,400
0

Pipeline Trench Excavation/Backfill--Gravity Storm 8"-18"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Pipeline Trench Excavation/Backfill--Gravity Storm 21"-36"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Total Excavation Length

Alternative 5-Reroute flow
down Private Dr.

CONTRACT ESTIMATED
TOTAL
QUANTITY

0
0
0 SEE DETENTION CALCS
58,300
0
0
0
0
0
0
0

0
0
0
0
0

CONTRACT
TOTAL

0
0
0
800
0
0

0
0
0
36,800
0
0

2,325

0
0

0

0
800

0

0
0

0
0

0
0

0
0

0
0

1,050
350
1,400

84,000
22,750

0
0
0

0
0

100
700
800

8,000
45,500

Pipe Trenching Additions
a) Groundwater Dewatering--High water table (0'-6')
b) Utilities--Urban

LF
LF

$4.00
$6.00

750
750

3,000
4,500

1,530
1,530

6,120
9,180

1,400
1,400

5,600
8,400

0
0

0
0

800
800

3,200
4,800

Easement Purchase
Inspection and Cleaning

LF
LF

$30.00
$1.50

0
750

0
1,125

0
1,530

0
2,295

0
1,400

0
2,100

0
0

0
0

700
800

21,000
1,200

Recore MHs / Connect to Existing Sewer
Reconnect Storm Service

EA
EA

$3,000.00
$1,500.00

1
0

3,000
0

0
0

0
0

1
0

3,000
0

0
0

0
0

1
0

3,000
0

48" Manholes less than 10 feet deep
60" Manholes less than 10 feet deep

EA
EA

$3,200.00
$4,000.00

0
2

0
8,000

0
5

0
20,000

0
4

0
16,000

0
0

0
0

0
2

0
8,000

Engineering & Contingency (45% of total)
Sub Total

LS

45%

Pavement Repair--half lane
Pavement Repair--full lane
Pavement Repair--half lane, lean concrete backfill
Pavement Repair--full lane, lean concrete backfill
Paverment Repair--crossing, lean concrete backfill
Sidwalk Replacement
Construction inside narrow easement
Sod, Landscape, Fence (back lot excavation) Repair

LF
LF
LF
LF
LF
LF
LF
LF

$26.00
$33.00
$70.00
$90.00
$65.00
$13.00
$100.00
$30.00

0
0
0
0
0
0
750
750

Traffic Control--Rural
Traffic Control--Urban
Traffic Control--Highway

LF
LF
LF

$0.50
$2.50
$70.00

0
0
0

Engineering & Contingency (45% of total)
Sub Total

LS

45%

43,875
141,375

19,622
63,227

21,706
69,941

0
0

8,190
26,390

Total Project Cost

290,051

397,271

363,530

388,225

217,065

46,141
148,676

103,669
334,044

91,114
293,589

0
0
0
0
0
0
75,000
22,500

1,530
0
0
0
0
0
0
0

39,780
0
0
0
0
0
0
0

0
970
0
0
80
0
0
350

0
0
0

0
1,530
0

0
3,825
0

1,050
0
0

0
0

59,175
190,675

0
32,010
0
0
5,200
0
0
10,500

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

700
0
0
0
0
0
0
0

525
0
0

0
0
0

0
0
0

0
0
0

18,200
0
0
0
0
0
0
0
0
0
0

Note: The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our opinion of probable costs at this time and is subject to change as the project design matures. Keller Associates has no control over
variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market conditions, practices or bidding strategies. Keller Associates cannot and does not warrant or guarantee that
proposals, bids, or actual construction costs will not vary from the cost presented herein.
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Maple-Cedar Alternatives

Preliminary Estimate of Probable Cost
Maple-Cedar Alternatives

NO.

ITEM

25-year Improvements

UNIT

Collection Pipelines
c) 12-inch
d) 15-inch
e) 18-inch
f) 21-inch
g) 24-inch
h) 27-inch
i) 36-inch

LF
LF
LF
LF
LF
LF
LF

Alternative 1-Replace
existing pipes
ESTIMATED CONTRACT
QUANTITY
TOTAL

Unit
Price
$14.00
$18.00
$21.00
$28.00
$34.00
$44.00
$48.00

0
0
0
180
0
730
850
1,760

$45.00
$33.00

0
0

$80.00
$65.00

0
1,760
1,760

0
114,400

1,450
200
1,650

116,000
13,000

Total Pipe Length
Pipeline Trench Excavation/Backfill--Gravity Storm 8"-18"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Pipeline Trench Excavation/Backfill--Gravity Storm 21"-36"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Total Excavation Length

0
0
0
5,040
0
32,120
40,800

Alternative 2-Parallel pipe down
Cedar Ln.
ESTIMATED
CONTRACT
QUANTITY
TOTAL

0
0

0
0
0
0
0
630
1,020
1,650

0
0
0
0
0
27,720
48,960

0
0

0
0

Pipe Trenching Additions
a) Groundwater Dewatering--High water table (0'-6')
b) Utilities--Urban

LF
LF

$4.00
$6.00

1,760
1,760

7,040
10,560

1,650
1,650

6,600
9,900

Easement Purchase
Inspection and Cleaning

LF
LF

$30.00
$1.50

0
1,760

0
2,640

0
1,650

0
2,475

Recore MHs / Connect to Existing Sewer
Reconnect Storm Service

EA
EA

$3,000.00
$1,500.00

0
0

0
0

0
0

0
0

48" Manholes less than 10 feet deep
60" Manholes less than 10 feet deep

EA
EA

$3,200.00
$4,000.00

1
11

3,200
44,000

0
8

0
32,000

Engineering & Contingency (45% of total)
Sub Total

LS

45%

Pavement Repair--half lane
Pavement Repair--full lane
Pavement Repair--half lane, lean concrete backfill
Pavement Repair--full lane, lean concrete backfill
Paverment Repair--crossing, lean concrete backfill
Sidwalk Replacement
Driveway Replacement
Sod, Landscape, Fence (back lot excavation) Repair

LF
LF
LF
LF
LF
LF
LF
LF

$26.00
$33.00
$70.00
$90.00
$65.00
$13.00
$16.00
$30.00

0
0
0
0
65
0
0
1,560

0
0
0
0
4,225
0
0
46,800

1,350
0
0
0
65
20
100
200

35,100
0
0
0
4,225
260
1,600
6,000

Traffic Control--Rural
Traffic Control--Urban
Traffic Control--Highway

LF
LF
LF

$0.50
$2.50
$70.00

0
100
100

0
250
7,000

0
1,350
100

0
3,375
7,000

Engineering & Contingency (45% of total)
Sub Total

LS

45%

26,224
84,499

25,902
83,462

Total Project Cost

461,209

455,612

116,910
376,710

115,495
372,150

Note: The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our opinion of probable costs at this time and is
subject to change as the project design matures. Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others,
contractor's methods of determining prices, competitive bidding or market conditions, practices or bidding strategies. Keller Associates cannot and does not warrant or
guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein.
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236th Avenue Improvement
Alternatives

Wood Village Storm Report
Preliminary Estimate of Probable Cost
236th Ave. Alternatives

NO.

ITEM

25-year Improvements

UNIT

Collection Pipelines
d) 15-inch

LF

Alternative 1-Replace
Alternative 2-New pipe
existing pipes
down 236th.
ESTIMATED CONTRACT ESTIMATED CONTRACT
QUANTITY
TOTAL
QUANTITY
TOTAL

Unit
Price
$18.00

600
600

10,800

480
480

8,640

$45.00
$33.00

100
500

4,500
16,500

480
0

21,600
0

$80.00
$65.00

0
0
600

0
0

0
0
480

0
0

Total Pipe Length
Pipeline Trench Excavation/Backfill--Gravity Storm 8"-18"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Pipeline Trench Excavation/Backfill--Gravity Storm 21"-36"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Total Excavation Length
Pipe Trenching Additions
a) Groundwater Dewatering--High water table (0'-6')
b) Utilities--Urban

LF
LF

$4.00
$6.00

600
600

2,400
3,600

480
480

1,920
2,880

Easement Purchase
Inspection and Cleaning

LF
LF

$30.00
$1.50

0
600

0
900

0
480

0
720

Recore MHs / Connect to Existing Sewer
Reconnect Storm Service

EA
EA

$3,000.00
$1,500.00

0
0

0
0

2
0

6,000
0

48" Manholes less than 10 feet deep
60" Manholes less than 10 feet deep

EA
EA

$3,200.00
$4,000.00

0
0

0
0

0
0

0
0

Engineering & Contingency (45% of total)
Sub Total

LS

45%

Pavement Repair--half lane
Pavement Repair--full lane
Pavement Repair--half lane, lean concrete backfill
Pavement Repair--full lane, lean concrete backfill
Paverment Repair--crossing, lean concrete backfill
Sidwalk Replacement
Driveway Replacement
Sod, Landscape, Fence (back lot excavation) Repair

LF
LF
LF
LF
LF
LF
LF
LF

$26.00
$33.00
$70.00
$90.00
$65.00
$13.00
$16.00
$30.00

0
100
0
0
0
0
0
0

0
3,300
0
0
0
0
0
0

0
480
0
0
0
0
0
0

0
15,840
0
0
0
0
0
0

Traffic Control--Rural
Traffic Control--Urban
Traffic Control--Highway

LF
LF
LF

$0.50
$2.50
$70.00

0
100
0

0
250
0

0
480
0

0
1,200
0

Engineering & Contingency (45% of total)
Sub Total

LS

45%

1,598
5,148

7,668
24,708

Total Project Cost

61,263

85,260

17,415
56,115

18,792
60,552

Note: The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our opinion of probable costs at this
time and is subject to change as the project design matures. Keller Associates has no control over variances in the cost of labor, materials, equipment, services
provided by others, contractor's methods of determining prices, competitive bidding or market conditions, practices or bidding strategies. Keller Associates cannot
and does not warrant or guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein.
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Wood Village Storm Report

244th Ave Improvement Alternatives

Preliminary Estimate of Probable Cost
244th Ave. Alternatives

NO.

ITEM
Collection Pipelines
g) 24-inch
h) 27-inch
i) 36-inch
Culverts
i) 24-inch
j) 36-inch
k) 48-inch
l) 54-inch
l) 60-inch
Total Pipe Length

25-year Improvements

UNIT

Alternative 1-Parallel Pipe
Alternative 2-Reroute Flow
ESTIMATED CONTRACT ESTIMATED
CONTRACT
QUANTITY
TOTAL
QUANTITY
TOTAL

Unit
Price

LF
LF
LF

$34.00
$44.00
$48.00

0
450
0

0
19,800
0

0
0
450

0
0
21,600

LF
LF
LF
LF
LF

$44.00
$58.00
$80.00
$95.00
$115.00

0
150
30
0
0
630

0
8,700
2,400
0
0

0
0
30
0
150
630

0
0
2,400
0
17,250

$45.00
$33.00

0
0

$80.00
$65.00

630
0
630

50,400
0

630
0
630

50,400
0

Pipeline Trench Excavation/Backfill--Gravity Storm 8"-18"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Pipeline Trench Excavation/Backfill--Gravity Storm 21"-36"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Total Excavation Length

0
0

0
0

0
0

Pipe Trenching Additions
a) Groundwater Dewatering--High water table (0'-6')
b) Utilities--Urban

LF
LF

$4.00
$6.00

630
630

2,520
3,780

630
630

2,520
3,780

Easement Purchase
Inspection and Cleaning

LF
LF

$30.00
$1.50

0
630

0
945

0
450

0
675

Recore MHs / Connect to Existing Sewer
Reconnect Storm Service

EA
EA

$3,000.00
$1,500.00

0
0

0
0

0
0

0
0

48" Manholes less than 10 feet deep
60" Manholes less than 10 feet deep

EA
EA

$3,200.00
$4,000.00

0
3

0
12,000

0
3

0
12,000

Engineering & Contingency (45% of total)
Sub Total

LS

45%

Pavement Repair--half lane
Pavement Repair--full lane
Pavement Repair--half lane, lean concrete backfill
Pavement Repair--full lane, lean concrete backfill
Paverment Repair--crossing, lean concrete backfill
Sidwalk Replacement
Driveway Replacement
Sod, Landscape, Fence (back lot excavation) Repair

LF
LF
LF
LF
LF
LF
LF
LF

$26.00
$33.00
$70.00
$90.00
$65.00
$13.00
$16.00
$30.00

0
0
0
0
130
0
0
0

0
0
0
0
8,450
0
0
0

0
0
0
0
125
0
0
0

0
0
0
0
8,125
0
0
0

Traffic Control--Rural
Traffic Control--Urban

LF
LF

$0.50
$2.50
$70.00

0
630

0
1,575

0
630

0
1,575

Engineering & Contingency (45% of total)
Sub Total

LS

45%

4,511
14,536

4,365
14,065

Total Project Cost

160,327

174,471

45,245
145,790

49,781
160,406

Note: The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our opinion of probable costs at this time and is
subject to change as the project design matures. Keller Associates has no control over variances in the cost of labor, materials, equipment, services provided by others,
contractor's methods of determining prices, competitive bidding or market conditions, practices or bidding strategies. Keller Associates cannot and does not warrant or
guarantee that proposals, bids, or actual construction costs will not vary from the cost presented herein.
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Riverwood Detention
Improvement Alternatives

Wood Village Storm Report
Preliminary Estimate of Probable Cost
Riverwood Development Alternatives

NO.

ITEM

25-year Improvements

UNIT

Alternative 1-Construct Regional Detention
ESTIMATED
CONTRACT
QUANTITY
TOTAL

Unit
Price

Pond Excavation/Berm
Excavation (100% of storage volume)

YD3

$12.00

Excavation Additions
a) Utilities--Urban
b) Tree Removal

LS
LS

7,000

84,000

$5,000.00
$7,000.00

1
1

5,000
7,000

LOT

$60,000.00

3

180,000

Control Structure
Vegetation Restoration

EA
EA

$5,000.00
$12,000.00

1
1

5,000
12,000

Mobilization (6% of total)
Engineering & Contingency (25% of total)

LS
LS

6%
25%

Property Acquisition & Relocation

Sub Total

17,580
77,645
388,225

Total Project Cost

388,225

Note: The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our opinion of
probable costs at this time and is subject to change as the project design matures. Keller Associates has no control over variances in the cost of
labor, materials, equipment, services provided by others, contractor's methods of determining prices, competitive bidding or market conditions,
practices or bidding strategies. Keller Associates cannot and does not warrant or guarantee that proposals, bids, or actual construction costs will
not vary from the cost presented herein.
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Culvert at 244th
Ave & Halsey St
Improvement

Wood Village Storm Report
Preliminary Estimate of Probable Cost
Culvert at 244th Ave & Halsey St Improvement

25-Year Storm
NO.

ITEM

UNIT

Culverts
a) 36-inch

LF

Unit
Price

ESTIMATED
QUANTITY

$58.00

240
240

$45.00
$33.00

0
0

$80.00
$65.00

0
240
240

0
15,600

960
0

Total Pipe Length
Pipeline Trench Excavation/Backfill--Gravity Storm 8"-18"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Pipeline Trench Excavation/Backfill--Gravity Storm 21"-36"
Class A less than 10 feet deep
LF
Class C less than 10 feet deep
LF
Total Excavation Length

CONTRACT
TOTAL
13,920

0
0

Pipe Trenching Additions
a) Groundwater Dewatering--High water table (0'-6')
b) Utilities--Urban

LF
LF

$4.00
$6.00

240
0

Easement Purchase
Inspection and Cleaning

LF
LF

$30.00
$1.50

0
0

0
0

Recore MHs / Connect to Existing Sewer
Reconnect Storm Service

EA
EA

$3,000.00
$1,500.00

1
0

3,000
0

48" Manholes less than 10 feet deep
60" Manholes less than 10 feet deep

EA
EA

$3,200.00
$4,000.00

0
0

0
0

Engineering & Contingency (45% of total)
Sub Total

LS

45%

Pavement Repair--half lane
Pavement Repair--full lane
Pavement Repair--half lane, lean concrete backfill
Pavement Repair--full lane, lean concrete backfill
Paverment Repair--crossing, lean concrete backfill
Sidwalk Replacement
Driveway Replacement
Sod, Landscape, Fence (back lot excavation) Repair

LF
LF
LF
LF
LF
LF
LF
LF

$26.00
$33.00
$70.00
$90.00
$65.00
$13.00
$16.00
$30.00

0
0
20
0
0
20
0
0

0
0
1,400
0
0
260
0
0

Traffic Control--Rural
Traffic Control--Urban

LF
LF

$0.50
$2.50

0
240

0
600

Engineering & Contingency (45% of total)
Sub Total

LS

45%

1,017
3,277

Total Project Cost

51,823

15,066
48,546

Note: The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our
opinion of probable costs at this time and is subject to change as the project design matures. Keller Associates has no control over
variances in the cost of labor, materials, equipment, services provided by others, contractor's methods of determining prices,
competitive bidding or market conditions, practices or bidding strategies. Keller Associates cannot and does not warrant or guarantee
that proposals, bids, or actual construction costs will not vary from the cost presented herein.
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