
City of Sherwood, Oregon 
ORDINANCE NO. 93-972 

AN ORDINANCE APPROVING LEGISLATIVE AMENDMENTS TO THE COMMUNITY 
DEVELOPMENT PLAN AND ZONING CODE, INCLUDING REFERENCE TO AND FOR 
INCORPORATION OF THE STORM WATER MANAGEMENT MASTER PLAN FOR 
SHERWOOD INTO THE CITY COMPREHENSIVE PLAN, AND ESTABLISHING AN 
EFFECTIVE DATE. 

WHEREAS, the City's current storm water master plan dates from 
1981 and in the subsequent period major and significant changes 
have occurred in the best practices for storm water quantity and 
quality management in urban settings; and 

WHEREAS, the Community Development Plan Parts 2 and 3 state 
the City shall maintain the high environmental quality of the City 
and minimize degradation from growth, and will protect water 
quality from erosion and stormwater runoff by the preparation of a 
stormwater management plan; and 

WHEREAS, the communities and government agencies of the 
Tualatin River Basin, of which Sherwood is a part, are under court 
and Oregon Environmental Quality Commission (EQC) order to 
dramatically improve Tualatin River water quality in part through 
the control and treatment of surface water quality; and 

WHEREAS, regional efforts at meeting the new storm water 
management mandates are being coordinated through the Unified 
Sewerage Agency (USA), but Sherwood's sub-basins are not listed for 
priority planning consideration in USA's current plans; and 

WHEREAS, the Sherwood City Council adopted Resolution No. 
92-520 on April 8, 1992, adopting a statement of storm water 
management principles and directing that the City Storm Water 
Management Master Plan be updated; and 

WHEREAS, on May 26, 1992, the City obtained a planning grant 
from the Oregon Department of Land Conservation and Development 
(DLCD) to develop such a plan, and the City contracted with David 
Evans and Associates (DEA) to prepare said Plan update; and 

WHEREAS, in the course of preparing the Plan, DEA, City staff, 
and City Council held meetings with interested citizens; affected 
agencies such as USA have reviewed and commented on the Plan; and 
DEA has made three progress presentations to the City Council, 
resulting in numerous amendments to the Plan; and 
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WHEREAS, given the current high rates of development in the 
City, it is of paramount importance to establish up-to-date and 
comprehensive storm water management plans and practices as soon as 
possible so that facility financing, acquisition and development 
can begin in the most timely manner; and 

WHEREAS, on April 28, 1993, the City Council conducted a 
preliminary public hearing on the plan and heard and considered all 
testimony received, and directed that appropriate changes be made; 
and 

WHEREAS, on May 26, 1993, the City Council adopted Resolution 
No. 93-542 adopting a draft Stormwater Management Master Plan and 
referring the same to the City Planning Commission who held a 
public hearing on said plan (City File No. PA 93-3), on July 6, 
1993. 

NOW, THEREFORE, THE CITY ORDAINS AS FOLLOWS: 

Section 1. Plan Adopted. The City Storm Water Management 
Master Plan prepared by David Evans and Associates and attached 
hereto as Exhibit "A" is hereby APPROVED and ADOPTED. 

Section 2. Community Development Plan Amended. Community 
Development Plan Parts 2 and 3 are hereby amended, incorporating 
the Stormwater Management Master Plan as Appendix E as follows: 

Community Development Plan Part 2, Chapter 5: 

1. Modify the current policy as follows: 

The City will only permit development that is consistent with 
the Storm Water Management Master Plan for Sherwood, 1993, and 
Department of Environmental Quality (DEQ) water quality 
standards. 

Community Development Plan Part 2, Chapter 7: 

2. Modify the current statement as follows: 

In March 1989, DEQ issues draft rules for storm water quality 
control to all jurisdictions in the Tualatin River subbasin. 
The City of Sherwood is required to comply with the rules and 
participate in the development of a Surface Water Drainage 
Management Plan for the region. When the plan is completed, 
this section will be amended accordingly. In 1992 and 1993, 
the City prepared a Stormwater Management Master Plan for the 
Sherwood region. The Plan was adopted by the City in 1993 to 
provide a comprehensive program for controlling storm water 
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runoff in a time of rapid growth. When the USA prepares a 
regional plan for Sherwood, the City's Master Plan will be 
updated for consistency, as necessary. 

3. Modify the current objectives as follows: 

(1) Comply with the Stormwater Management Master Plan for 
Sherwood, 1993, and DEQ stormwater control rules until 
completion of a Drainage Management Plan. 

Community Development Plan Part 3, Zoning Code Section 6.600: 

4. Modify the current standards as follows: 

Stormwater facilities, including appropriate source control 
and conveyance facilities, shall be installed in new 
developments and shall connect to the existing downstream 
drainage systems consistent with the Stormwater Management 
Master Plan for Sherwood, 1993, and the Comprehensive Plan. 

Section 3. Effective Date. This Ordinance shall become 
effective thirty (30) days after passage and approval. 

Duly passed by the City Council this 8th day of September, 1993. 

Approved by the Mayor this 8th day of September 

Attest: 

Boyle 
Cottle 
Hitchcock 
Kennedy 
Shannon 
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Walter Hitchcock, Mayor== 

AYE NAY 
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ÐßgUTTtlE ST]MI\{ARY

This stormwater master plan is a comprehensive planning document. It describes the
current and future sûormwater conditions in Sherwood and the facilities needed to properþ
manage stormwater within the community's urban growth boundary (UGB). The plan was
prepared by David Evans and Associates, Irc., (DEA) under contract with the
City of Sherwood (City).

Preparation of this document came ru¡ a result, in part, of Resolution No. 92-520 which was
passed by the City Council on April 5,1W2. Among other things, this resolution direct€d
City staffûo coordinate the pre,paration of a stormwater master plan for all a¡eas of the City,
and deveþ appropriate fees and charges to ensure the plan's implementation in a timely
manner.

The plan includes an inEoductory chapter with a discussion about the authorization,
pu{pose, and scope of the document. It also includes a discussion of the study area which
emphasizes that ttre two major stream corridors that flow through the community,
Cedar Creek and Rock Creek, play cnrcial roles in deûermining the stormwater conditions
in the community.

The existing stormwater facilities (catch basins, pipes, culverts, diûches, channels, ponds,
marshes, etc.) are identified and reviewed in the ptan. Ttre hydraulic capacities of
stormwater pipes in the community a¡e also reviewed. A listing of the stormwater pipes and
their material t)¡pes and dimensions is included in Appendix B. A facilities inventory map
which shows the location of drainage pipes is included in a ntap pocket at the back of this
report.

Both stormwater quantity and quality are investigated in this plan. The hydrologic
characteristics of the community a¡e identified (soils, ûopography, vegetation, eüc.) and
stormwater n¡n-offrates are predicted for existing conditions and future conditions. Future
conditions correspond to full build-out and development of the community according to ttre
approved Comprehensive Plan. Results of the hydrologic analysis indicate that in
undeveloped areas of the community, area!¡ north of Highway 99 for example, the
stormwater n¡n-off rates will increase by approximately 500 percent ru¡ a result of
deveþment. In contrast, stormwater run-offrates from Old Town will not increase since
this area is fully developed. Stormwater quality in the community is reviewed by presenting
the restrlts of sit+specific stormwater sampling and analyses. None of the daûa that were
collected as part of this limit€d study indicate a significant problem with water quality in
the community at this time. However, lnrtions of the Frontier Iæather Company propeflI,
which were found to be contaminated with high concentations of metals (especially
chromium) in othe¡ studies, should be evaluated further.
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Based on the revlew of existlng facilities, water quâridty and qualtty, and future conditions,
a capital improvement plan was prepared which recommends qpecific capital improvements
over the next 20 years. Improvements range from rqilacing ditches with drainage pþ (for
public safety and erosion conüol) to adding eight local stormwater treatment facilities at
va¡ious locations in the community (for water quality control). The total estimated costs
for all improvements over the 20-year perid is approximaûely $2.8 million. The estimated
cost for the first five-year improvement perid is approximately $1.4 million.

Methods of financing the needed improvements are also presented in the document.
Because of a recent constitutional amendment to State taX law (Measure 5), the user fee
charge system which is currently in place may be considered a form of property tax. For
this reason, the existing user fee, in its current form, may not remain as a viable method
for financing operation and mainænance of the sûormwater facilities. On the other hand,
mettrods of financing that do appear ûo be viable include accepting contributed sûormwater
facilities from private deveþments if they meet the City's approval; assessing system
deveþment charges (SDCs) to new users of the sûormwater system; and using general
obligation or revenue bonds ûo finance the higher priority capital improvements.

Four public meetings were held during the deveþment of this stormwater master plan and

one public hearing was held after the plan was nea¡ final. These meetings a¡e summa¡ized
in the last chapûer of the document.
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CHAPTER. 1 - INTRODUCTION

AUTUORIZATION

The City's previous sûorm drainage plan was completed in 1981. This plan was intended
to be one element of the City's Comprehensive Plan, to be used for extending public
services in an order$ fashion inûo areas where new growth was expected. The plan had
four main objectives: 1) define the City's existing drainage system; 2) define the City's
drain4ge basin boundaries and subbasin boundaries; 3) pre,pare preliminary designs of major
drain4ge improvements to serve the ultimate growth needs of the City; and, 4) prepare cost
estimates for the needed improvements identified in the plan.

The previous storm drainage plan contains usefr¡l information on many of the drainage
facilities in the community. However, some of the information is outdated because of rapid
growth in the community over the last 5 years and changes in the rules and regulations
which pertain ûo sûormwater drainage. The previous sûorm drainage plan is no longer an
upto'daûe or comprehensive stormwater planning document.

City staff 'and officials recognized a need for a more comprehensive document for
sûormwater master planning. firis need was brought to light last fall and winter in the
Murdock and Sunset drainage basins where rapid growth and development was occuning.
Constnrction in these basins during wet weather resulted in erosion, minor flooding, and
@ncern for water quality due ûo sûormwater n¡n-offfrom constn¡ction sites. Iri discussing
the problems in these two specific drainage basins, it became clear that a comprehensive,
city-wide sûormwater master plan update was needed.

On April 5,1992, the City Council passed Resolution No. 92-520 which included a set of
sûormwater management principles to be followed by City staff; City boards and
commissions; the deveþment community; and property o\flrers wittrin the City. A
complete copy of the resolution is included in Appendix A. The stormwater management
principles established in the resolution are listed below:

No property should suffer increased run-off raûes above present levels as a result of
upstream deveþment, unless a subbasin stormwater management plan has been
approved.

All stormwater discharged inûo a sEeam or wetland shall be substantially üeated and
all water emanating from the City and discharging into the proposed Tualatin River
National Wildlife Refuge shall be of a quality ûo enhance the overall functioning of
the Refuge

4..

b.
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d.

e.

f.

oÞ.

c. All significant wetlands and associated riparian zones witttin the City shall be
preserved. I-esser wetlands and associated riparian areas,. if disturbed, shall be
mitigated in a prcdesignated location in accordance with a City wetlands invenûory
approved by all appropriate state and federal agencies.

A sûormwater master plan shall be prepared for all a¡eas of the City and the
appropriaæ fee and charges shall be adopted to ensure its implementation in a timely
manner.

All sEeams or 1nnds, and associated riparian area!¡, shall be protected from the
impcts of development and/or returned ûo natural conditions, ûo the greatest extent
practicable, ild maintained in a manner that allows maximum public enjoyment
while preserving the functioning of the natural ecology.

The City shall, in cooperation with the Sherwood School District and other
educational bodies, become a catalyst for the educational use and resea¡ch of City
waters, wetlands, and natural areas.

The City shall take a lead role in working with other jurisdictions, federal and state

resourice agencies, and impacted land owners in implementing the preceding goals

through inten¡ention up and down sEeams of all City water oourses, including those
flowing ûo areas outside of the UGB.

Furttrermore, the resolution also directed City staff to obtain funding or budget for the
comprehensive stormwater master plan listed in Item d. Staff submitted a grant alplication
for the master plan ûo the Oregon Department of l-and Conservation and Development
(DI-CD) tn lW2, and funding was subsequently awarded.

On June 1I,1992, the City conEacted wittr DEA to prepare the comprehensive, city-wide
sûormwater master plan. Because the plan addresses stormwater issues broadly (water
quantity and quality, ordinances, funding, etc.) it is referred ûo as a stormwater, rather ttran

a drainage, master plan throughout this document.

PT]RPOSE AI\D SCOPE

The purpose of this study is to prepare a comprehensive planning document to be used for
directing the City's stormwater management efforts within its entire UGB. The plan can

be considered as a t€chnical resource document to be used by City staff in their effoß to
make wise stormwater mÍrnagement decisions. The document helps answer the following
questions. What a¡e the existing facilities? What facilities will be needed in the future?
When will they be needed? How much will they cost?
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In addition to addressing concerns about flooding and erosion control (which are traditional
stormwater management concerns), this stormwater master plan also evaluates water quality
conoerns. The impact of sûormwater n¡n-off on $rater quality has recently become an
important issue, both locally and nationally.

At the local level, oonoerns have been raised about the impact of stormwater n¡n-offon the
Tualatin River. The Oregon Oepanrnentof Environmental Quality (DEQ has decla¡ed the
Tr¡alatin River ûo be 'water quality limit€d' because of high concenEations of phoqphorus
in the water column, and related nuisance algal growttr. Much of the phosphorus ttrat
reaches the Tualatin River was originally thought to be associated with stormwater n¡n-off.
However, more recent scientific findings suggest ttrat the concenEation of phosphonrs in the
T\¡alatin River is conholled ûo a large degree by the naturally existing concentration of
phosphonrs in the native rbil and groundwater. This isóue is currently under review by the
Unified Sewerage Agency (USA), the designated agency for surface and sûormwater
management in this a¡ea. Trvo üibuta¡ies of the ftatatin River (Cedar and Rock Creeks)
flow through the City.

The concern about the impact of sûormwater n¡n-offon water quality has also grown at the
national level (discussed in morc deail in Chapær 4). Currently, large and medium sized
municipalities-must obhin stormwater discharge permits from the U.S. Environmental
P¡otection Agency (EPA) or a delegated state agency. This stormwater master plan wæ
dwel@ with due consideration given ûo the ñ¡turc federal permitting requirements that
may affect the City.

The document is organized in a format which allows for problem identification and
resolution. For example, Chapûers 2 through 5 conain information about existing
stormwater facilíties; sûorm\r,at€r quaritity; sûormwater quality; and qreration and
maintenance practices. Chapter 6 conains a discussion of alternatives that are tlpicalty used
by communities for stormwater management. Chapter 7 contains more detailed information
on qpecific improvements that a¡e needed in Sherwood together with a recommended
implementation schedule and cost estimates for the improvements. Chapter I is a financing
plan which includes a discussion of alternatives for generating ievenue to pay for the needed

sûorm$'ater system improvements. Finally, Chapter 9 is a summary of the public
involvement proces¡s designed to provide the public and City staff and ofñcials with the
opportunity of participating in deveþment of the master plan.
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STTJDY AREA

The City of Sherwood is iocated in V/ashingûon County, Oregon, approximaæly 20 miles
southwest of Portland, Oiegon. The location of the City of Sherwood in relationship ûo

other nearby communities and transportation corridors is shown in Figure 1.

Sherwood has experienced rapid growth over the last few years. The population of
Sherwood was approximately 2,386 in 1980, and 3,093 in 1990, according ûo census

figures. The estimated population as of lanuary 1993, is 3,800. Based on the invenûory
of currently developed or developing lots, the City expects to þ approaching a population
of 6,000 by late 1994. This strong growth trend is likely to continue for several years

because of: the City's proximity ûo Portland and other empþment centers; its athactive
natural setting; the availability of undeveloped land; and the appealing cha¡acter of the
community. At the current rate of growth, the City could reach its planned capacity
population (about 15,000) by the year 2005, or earlier.

A wide range of terrain, vegetation, and land uses exists in the community. The southern
edge of the community consists of st€ep, wooded slopes; rolling hills; and residential
deveþment. The northern edge of the community consists of flat, agricultural
land; farmsteads; some oommercial deveþment; and new residential deveþment.
Highway 99 Vlest (a major transportation corridor be¡veen Portland and western Oregon)
runs through the northern portion of the UGB. Sherwood Old Town is located in the heart
of the community. The Old Town a¡ea consists of historic buildings, commercial
properties, newer and historic homes, city offrces, and two city parls.

TVo major stream corridors nrn through Shenvood and they play a crucial role in
determining the stormwatèr conditions in the community. Rock Creek begins in the hills
southeast of Sherwood and it enters the community near Oregon Street and the eastern edge
of the UGB. The upper Rock Creek Basin consists of an area of approximately three square

miles. Approximately 40 percent of the stormwater nrn-offfrom Sherwood's urban growth
area ent€rs.Rock Creek. Cedar Creek begins in the hills southwest of Sherwood and it
enters the community near West Sunset Bouleva¡d. The upper Cedar Creek Basin consists
of an area of approximaüely six square miles. Approximately 55 percent of the sûorm$tat€r

run-offfrom the urban growth area enters Cedar Creek. Approximately four percent of the

n¡n-off from the community enters Chicken Creek located at the extreme northern edge of
the urban growth area. The remaining one percent of the sûormwater run-off enters
Hedges Creek northeast of the community

6
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A National lVildlife Reftrge, which would encompass approximately 3,000 acres, is being
planned for the Sherwood area by the U.S. Fish and Wildlife Service (USFïVS). The
refuge is inænded ûo preserve valuable open space and witdlife habitat, conEibute ûo the
local economy, dd educational opporhrnities, üd play an important role in preserving
water quality in the area. Ttre refuge would be tocated northeast of the community and
include lnrtions of the Rock Creek flood plain which a¡e within the City's UGB. It is
critical that sûormwater n¡n-offfrom the community which enters the wildlife refuge be of
high quality to enhance the fr¡nctions of the refuge.
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CHAPTER. 2 - I'ACILITIES IIìWENTORY

Stormwater facilities typicatly include inlets and caæh basins to collect sûormwater; curb and
guttenl, pipes and manholes, culverts, ditches and channels to convey sûormwater; and
detention basins, ponds, marshes, and wetlands to detain and Eeat stormwater. The
stormwater facilities that exist in Sherwood a¡e located in the four major drainage basins
that exist in the community (Cedar, Rock, Chicken, and Hedges Creek Basins).

The four major drainage basins that exist wiúrin the community are shown in Figure 2. For
this study, these major basins have been divided urto 26 minor basins and given a number
designation. Furthermore, minor basins have been divided into even smaller subbasins and
grven a letter designation. For example, Basin 21 in the Rock Creek drainage is suMivided
into eight subbasins designated as Basins 214 through 21H. Even gre.øitær labeling detail
is used in other areas. For example, Basin 12 along Cedar Creek is broken inûo five
parts; 12.1 through 12.5, which each have their own subbasins (lz.LA, 12.2A, etc.) The
fully suMivided drainage basins that were used in this study a¡e shown in Figure 3.

The existing stormwater facilities in the City are shown on the inventory map located in the
map pocket at the back of this report. The existing sûormwatef pipes are labeled with a
basin number, a pipe number, and a corresponding pþ diameter. For example, there a¡e
10 pipes in Basin 17 which are labeled 17.1 through 17.10. Each pþ is also labeled with
its pipe diameter. Additional information about the pipes such as their length, material, and
estimated condition is contained in Appendix B.

Cedar, Rock, and Chicken Creeks currently s€rve as the backbone of the City's sûormwater
drainage system. The present system conveys sûormwater with pipes, culverts, and ditches
over reasonably short distances ûo these Creels and ultimaæly into the Tualatin River. The
natural drainage channels and ûopography of the area alleviate the need for pump stations
and long sections of pipe.

In some parts of the community, sûormwater facilities include curb and gutters with carch
basins and underground pipes. In other parts of the community, no constructed stormwater
facilities exist and drainage follows natural features. The emphasis of the following
discussion is on the basins and subbasins which contain stormwater facilities.

8
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CEDAR CREEK BASIN

Cedff Creek is the most predominant surface water feature within She;wood's UGB. The
Creek flows from south to north through the community, passing through six culverts.
These culverts were all frrnctioning properly during our field inryections. Specific
information about each cúlvert is listed on the facilities inventory map.

Many wetland areas exist within Cedü Creek's flood plain. These wetlands are important
sûormwater features since theyprovideimporhnt natural stormwater detention and treatment
benefits.

Old Town (Basins 14, L5, and 16)

The sûormwater facilities in the Old Town area consist of curb and gutters, catch basins, and
underground drainage pipes. Süormwater n¡n-off is collected alohg the curb and gutûers,
enters the carch basins, flows through the drainage pipes and ultimately inûo Cedar Creek
at various locations.

Some of the facilities in this area are in need of maintenance attention. For example, some
of the catch basins are filled with sediment and other debris, which reduces their hydraulic
capacity. Catch basins should be cleaned regularly ûo prevent flooding.

During periods of heavy rainfall, water will 'pond" in isolated locations within the
Old Town area. nPondingn (depressions filling with stormwater) occurs as a result of catch
basins becoming clogged or being spaced ûoo far apart, or improper roadway grading.
Specific stormwater improvements for this area are discussed in Chapters 6 and 7.

Basin 17

Basin 17 is located directly southeast of the Old Town area, across the hacks of the
Southern Pacific Railroad. \Vater flows from this Basin inûo Cedar Creek throughout the
year. The source of the flow in the summertime is believed to be natural qprings.

Stormwater facilities in this Basin include a mix of curb and gutters, diûches, catch basins,
underground pipes, and the riparian wetland area along Cedff Creek. Although most of the
facilities in Basin I'l are ôlder; they ap'pear to be ñrnctioning properly. The steep t€rrain
in this Basin makes it easy ûo convey stormwater run-off away from homes and into
Cedff Creek.
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New pipes, curb and gutters, and manholes have been insalled in the vicinity of
South Sherwood Boulevard, located at the lower part of the drainage basin. These a¡e
important additions because the location of South Sherwood Boulevard (near the bottom of
tfre drainage basin) woutd make it susceptible to flooding. The new sûormwater facilities
were fi¡nctioning properly during our field visits.

Basins 1, 8, 9, 12.3, andlt2.4

Basins 1, 8, 9, t2.3, and 12.4, are the remaining minor basins in the Cedar Creek Basin
that have appreciable sûormwater facilities. The drainage char¿cteristics of these Basins are
very similar. Rather than having a network of pipes, the sûormwater facilities function
inde,pendently, draining a particular area into Cedar Creek.

Ttre facilities in the area are predominately curb and gutters, catch basins, and underground
pipes. The ærrain is steep in most locations except in the Cedar Creek flood plain. The
close proximity of the Creek and the ûopography of the a¡ea alleviate many of the problems
associated with sûormwater run-off.

The wetlands in Sûella Olsen Memorial Pa¡k a¡e also beneficial features. Ttrey provide
detention and Eeatment âreas for süormwater n¡n-off. The wetlands have adequate capacity
ûo detain large volumes of nrn-off caused by precipitation in the Basin because the area is
flat and has va¡ious obstructions, such as beaver dams, which cause the Creek ûo slow and
pool. When large volumes of n¡noff enter the wetland, the velocity of the flow docreases

and the water is distributed over the Pa¡k. The volume of water in the wetland is constantly
fluctuating with the stage of Cedar Creek. The volume increases during storms and recedes

afterwards. This wetland area protects downstream properties from flooding by acting as

a natural sûormwater detention facility. lVetlands also remove pllutants from stormwater
n¡n-off.

Ttre facilities in these Basins are functioning properly based on our review.

ROCK CREEK BASIN

Rock Creek is smaller than Cedar Creek but still important to drainage in Shenpood.
During exremely dry summers (ike the summer of 1992) the Creek can becoine dry during
late summer, but during the winærtime it flows full. The Creek passes through three
culverts in the community as shotün on the facilities invenûory map. These culverts are
sized adequately for existing flows. Howwer, upsizing the culvert on Oregon Street may
be necessary in the future as discussed in Chapters 6 and 7.

10



Because of its size, the Rock Creek Flood Plain has a large capacity to detain and neat
stormwater run-off. This natural benefit makes it a critical part of the stormwater system
in the Rock Creek Basin.

Basin 20

Sûormwater facilities in this Basin include catch basins, curb and gutters, ditches, and
underground pipes. The terrain is steep enough to allow for a minimal number of pipes and
for curb and gutter flow to dominate. Run-offis directed towards gutters and carch basins
and then conveyed by pipes to Rock Creek.

Sûormwater run-off from Basin 20 flows northeasærþ from Sunset Boulevard towa¡ds the
intersection of Murdock Road and Oregon Street. It flows under Oregon Street through
two, 3Ginch diameter culverts. Run-off from Basin 20 has been increasing due ûo extensive
deveþment in the area. To protect receiving waters, a stormwater treatment facility is
currently planned for this Basin. Once completed, stormwater will flow through the facility
before being discharged into Rock Creek.

Basin 20 is referred to as the Murdock Basin. More qpecific information about sûormwater
management in this Basin is prercnted in the City's Sûormwater Management Plan for the
Murdock and Sunset Basins (DEA, 1992).

fire facilities in Basin 20 are new, in good condition, and functioning properly. However,
with continued deveþment, additional facilities may be needed in the future.

Bas¡n 21

fire facilities in Basin 2L arc very similar to those in Basin 20. They consist of catch
basins, curb and gutùers, diûches, and underground pipes. Ttp facilities are more
interconnected in Basin 21 than Basin 20, however. Stormwater n¡n-off from this Basin
enters c¿tch basins and pipes and is eventually discharged into Rock Creek.

The top of this drainage basin is located nea¡ S.E. Division Sheet. Stormwater run-off
flows from this area in a northerly direction towa¡ds Oregon SEeet. It enters a main
interceptor line on Oregon Street and flows eastwa¡d into Rock Creek.

Although the discharge from this Basin is near the proposed Eeatment facility in Basin 20,
ttre run-off from Basin 21 cannot be directed to this facility easily by gravity flow. A
separate stormwater treatment facility would be needed ûo serve this Basin.

11



Ttre facilities in this Basin rire new. firey are in good condition, and frrnctioning properly

*itlt;;" exception. Erosion is occuninÉ in ttt" open diæh that runs along Oregon Sfreet'

.Ihe diæh should be re,placed with dfainage pipe to prevent further erosion from occurring

-¿ fot pedastrian anä vehicte safety. 
- 

According to City staff, they have scheduled

re,placement of the ditch with drainage pipe for 1993'

CEICKH{ CREEK BASIN

Chicken Creek flows into cedar Creek just north of the City's UGB. The Chicken Creek

Basin occupies ottry 
" 

small portion of ihe uGB and it is of mirior concern with regard to

stormwateifacilities at this time. It may become more important in the rytur9 "t ryt are1

is develo@ 
"oot¿inJ 

¡o the compreheniivep_lan. This a¡ea may requ{9 drainage pipe and

a local stormwater ttätrcnt faciiity. Spoifi. recommendations are listed in Chapters 6

and 7.

HEDGES CREE,K BASIN

A small portion of thc stormwater ntn-offfrom the community (anqroximaflV one perce-n!

or less) 
"nær, 

the Hedges Creek Basin. This area is currently zoned for indusEial

development. ,q,s this-arå develo,ps in the future, City staff should coordinate closely wifi
developers to ensure that proper sûormwater facilities are constructed in coqiunction with

development.

SYSTEIVT IìWEIYTORY

Appendix B is a detailed inventory of the City's stormwater drainage facilities. firis

inventory *"r *rpi"tø by reviewing and updating the city's existing-sûormwaûer facilities

-¿ ""tiñøe 
inforination in n" field. The invenüory contains þfo1mgtign {'out sÛormwater

;ip.r *d trtãit conesponaing capacities. The listed information includes location, lengttr,

äiameær, material, average slope, condition, and capacities.

Some of the original inventory information on stormwater facilities included in the 1981

Jo* drainage ftan *as incorrect or out of date. Ttris original invenûory-rnformation has

been reviewø Uy staff from DEA and the City, and modifications and additions have been

made where necessary.

The stormwater facilities listed in Appendix B are also shown in the facilities inventory map

which is located in n" map pocket át-ttt" back of this report. Pipe locations and descriptive

information about the facilities a¡e shown on the map'
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EYDRA{]LIC CAPACITY

The hydraulic capacities of the existing stormwater facilities were estimated as part of the
inventory process. The capacities of the open channels and diæhes were estimated by
applytng Manning's equation for open-channel flow assuming steady, uniform flow. To use
this approach, the following information must be known: the chairnel maûerial and condition;
average slope of the channel; and the geometry of the channel. This information was
obûained through field investigations of the open channels in the community, where possible.
In a¡eas where field verification was not feasible, channel configurations rvere estimated
with topographic maps, aerial phoûographs, and reference to nearby conditions. Some of
the channel configurations used in this study are listed in Table 1.

The hydraulic capacities of sûormwater pipes and culverts were estimated using lvlanning's
equation for full pþ flow assuming steady, uniform flow. Again, the data that were
required included the pipe material and condition, average slope of the pipe, and pipe
geomeEy.

The hydraulic capacities of the stormwater facilities a¡e listed in Appendix B. The
minimum, average, and maximum flow rates that can pass through the facilities were
estimated by considering the minimum, average, and maximum, slopes of the open channels
or pipes.
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TABLE 1

Channel Conlïgurations

À

ABBREVIATIONS:

Coeff. - Coefficie,nt
ft - feet

R - hydraulic radius

sq.ft-squarefeet
Vf.P. - llfetted Perimeter

8.14

7.93

9.55

8.t7

8.69

8.V2

5.09

2.36

2.62

1.57

2.62

4.71

2.36

4.45

18.69

45.00

36.25

22.75

19.25

21.00

8.00

0.031

0.031

0.031

0.031

0.031

0.031

0.031

AVERAGE

AVERAGE

AVERAGE

AVERAGE

AYERAGE

AVERAGE

AVERAGE

GRASS

GRASS

GRASS

GRASS

GRASS

GRASS

GRASS

6

10

17.00

9.00

18.00

9.00

10.00

3.50

3.50

3

2

3.00

2.50

3.25

1

1

1

1

I

I

I

I

I

1

2

3

I

2

ROCKCREEK

1 . GENERAL

2 - GENERAL

CEDAR CREEK

kmv :b<m\shw2E\creeks.xls



cHAPrm.3 - STORMWATER. QUAI\rrrTY

Sûormwaûer facilities must be provided ûo collect and convey the stormwater n¡n-off
resulting from both routirie and extreme storm events.

The quantity of stormwaûer run-offproduced following any storm event is a function of the
hydrologic characteristics of a drain4ge basin. These cha¡acteristics include: ûopography;
type and amount of vegetation; t)1pe of soils; hydrologic soil groups; amount of impervious
surfaces; and local climatological conditions.

Because of the relationship of soils to stormwater run-off, the type of soils that exist within
the community and their corresponding hydrologic groups a¡e of particular interest to this
study. Approximately 50 different soil groups are found $rithin the City's UGB. These
various soil tpes are listed and shown in Figure 4. These soil types a¡e further divided into
five different hydrologic groups, which a¡e shown in Figure 5. The hydrologic soil group
determines the run-off cha¡acteristics of the soil. For example, soils of
Hydrologic Group A a¡e generally course-grained; they absorb water rapidly, resulting in
a low tô moderaûe amount of n¡n-off. In contrast, soils of Hydrologic Group D a¡e
generally fine-grained; they absorb water slowly, resulting in a large amount of nrn-off.

Many different methods exist for evaluating basin hydrology. \ile selected two computer
simulation methods for this study.

For the smaller urban areas \ilithin the City, we used a method developed by the
Soil Conservation Service (SCS) and described in Technical Release 55 CfR55) entitled,
"Urban Hydrology of Small Vlatersheds, 2nd Blition". We selected the TR55 methodology
for this study because it is widely accæpted; it is based on cover t),pes, land use, and soil
cha¡acteristics; it is not data intensive; and it provides reasonable estimates of peak
sûormwater run-off rates. Moreover, these procedures are applicable to small drainage
basins that are undergoing urbanization like many of the basins in the City.

For portions of the Cedar Creek and Rock Creek Basins which are outside of the City, we
used a method developed by the U.S. Army Corps of Engineers (COE). This methodology
is commonly referred to as Hydrology Engineering Center Model 1 (IIËC-l). We selected
IIEC-I because it is based on n¡n-off hydrographs which are more appropriate for
larger basins.
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As discussed earlier, we divided the four major drainage basins conEibuting ûo sûormwater
run-off in the City inûo 26 smaller minor basins for analysis. Minor basin boundaries were
selected based on soils, topography, existing pþ locations, and land use. The minorbasins
selected for this study were introduced ea¡lier in Chapter 2 and are shown in Figure 3.

Flow rates were predicted from each of the minor basins for existing conditions and ñ¡ture
conditions by using the computer methodologies discussed above.

Existing conditions were determined by reviewing ûopographic maps, aerial photographs and
soil surveys, and field verifying this information. The predicted existing flow rates for the
2-, 5-, l0-, 25-,5G, and l0G,year sûorm event are listed in Table 2.

Future flow rates were determined by predicting the conditions for complete build out,
based on the zoning densities allowed in the City's Comprehensive Plan. Since the estimate
of ñ¡ture flow rates is based on complete build out, it will be an overestimaûe of the flow
rates in the near future. However, as the community continues ûo grow and deveþment
to the maximum density occurs, the ñ¡ture flow rate predictions will become more accurate.

The predicted ñ¡ture flow rates for the 2-,5-,[G,25-,5G, and 100-year storm events are
listed in Table 3.

Based on our analysis, tlie flow rates in the community will increase substantially in specific
areas. For example, the 25-year flow rate from Basin 2 (norttr of Highway 99), which
currcntly has few developed atreia!¡, will increase by approximaûely 500 percent. In contrast,
the 25-year flow rate from Basin 16 (Old Town) will not inciease at all because this a¡ea
is ñrlly develo@.

The percent4ge increase in 25-year flow rates between existing and future conditions are
listed in Table 4.

Stormwater facilities will need to be added and upgraded as the community deveþs and
sûormwater n¡n-off increases. The hydrologic analysis preseirted above helps us identify
specific drainage basins on which ûo focus our attention. Facilities ttrat will be needed in
the fr¡ture are prioritized and discussed in detail in Chapters 6 and 7.
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TABLE 2

Existing Conditions Hydrology

1 2Ít 1.5 70 I 1 2 3 5 6

2 36 0.5 64 I 1 2 3 5 7
3 37 0.1 76 3 6 10 13 L7 20
4 40 o.2 76 3 6 10 t3 t7 20
5 55 0.3 82 8 13 20 v+ 30 35
6 45 0.3 77 4 7 11 15 19 23

7 158 1 88 ?T 4 58 68 80 90
I 28 o.2 80 4 6 9 t2 15 t7
9 7 0.1 82 1 2 3 4 4 5

l^ a4
^<

o^ t l^ la, lq 20

11 237 0.5 76 15 30 50 65 85 tg2
o.75 l0 l9 32 42 55 6t2.t t70 76

12.2 63 0.4 67 1 3 5 8 t2 16

9 t3 18 21 25 2912.34 & 0.3 86

12.38 6 0.1 73 0 I I 2 2 3

I 2 5 7 9123C 25 0.3 7l 4
t2.44 6 0.3 78 1 1 2 2 3 3

12.48 10 0.1 93 4 5 7 8 9 10

12.4C 18 0.1 81 3 5 7 9 11 t2
t2.4D 3 0.1 75 0 0 1 1 I 2
t2.48 5 0.1 75 0 1 1 2 2 3

t2.4F I 0.1 75 I 1 2 3 3 4

t2.Æ tù2 0.1 77 11 t9 3l 39 50 59

0.1 78 I t4 2L 26 33 3912,5 65

12.6 56 0.5 72 2 4 8 11 15 19

t3 39 0.1 75 3 6 10 t3 t7 20
t4 22 o.75 88 5 7 9 10 t2 t4
15 5 0.1 79 1 1 2 2 3 3

t6 2t 0.2 83 4 6 9 t0 l3 15

t7A t2 o.4 83 2 3 4 5 7 7

t7B 25 0.3 82 4 6 9 11 t4 16

t7c 29 0.1 82 5 8 t2 15 18 2t
t7D 9 0.1 92 3 5 6 7 8 9

t7B 22 0.3 68 I 1 2 3 5 6

18 L34 0.5 72 5 10 20 27 37 45
19 7l 0.75 76 4 8 t3 t7 23 27

204 t2 o.2 66 0 1 1 2 3 3

208 37 0.1 67 I 2 4 7 10 t2
20c 23 0.4 75 1 3 5 6 8 10

320D t2 0.1 79 2 4 5 6 I

ffi,ñåf jffi ffi .*-#'Lffi ffi *Ã:rä"ffi #
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22 3 5 8 10208 o.t 80 12 15

20R ß 0.1 77 4 I 12 15 19 23
2tA 16 o.2 79 2 3 5 6 8 9

't8 I 3 4 5 62tB t2 0.1 7
ztc 2l 0.1 77 2 4 6 8 t0 t2
ztD t6 0.1 80 2 4 6 7 9 11

0.1 76 I 2 3 4 52tE 10 5
2tF 9 0.1 82 2 3 4 5 6 6

86 3 5 7 8 92LG 13 0.1 11

2tH .9 0.1 83 2 3 4 5 6 7
22 t28 o.75 75 6 t3 ?2 29 39 47

23 tùt o.2 79 15 25 39 49 62 74
24.1 97 0.5 76 6 12 2n 2.6 35 42
24.2 110 o.2 79 13 22 35 u 55 65

u.3 54 0.5 15 3 6 l0 L4 18 22
0.5 94 a 31 Æ 45 52 5825 7l

2Íi 53 0.4 85 l0 15 22 26 31 35

n YI 0.5 78 I 15 u 30 39 6
t628 30 0.5 83 5 7 10 L3 18

29 32 0.5 81 4 6 10 t2 15 18

30 48 0.5 75 3 5 9 t2 16 19

69 1295* 3,977 0.34
*t 1.903 0.35 69 6n

ABBREYIATIONS:

cfs - cubic feet per second

CN - CurveNumber
SCS - Soil Conservation Servico

Tc - Time of concentration
yr - yeaf

NCIIES:

* Indicates the predicted flow ¡ate from Cedar Creek as it enters the urban growth boundary (UGB).
* * Indicat€s the predicted flow rate from Rock Creek as it enters the UGB.

tmv :lxm\shw'28\exhydrlx.xla
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1.5 83 3 4 6 8 10 11I 2,ft

11 15 18 2t u2 36 0.5 87 8

290.1 92 11 15 19 22 263 37
t7 22 ?5 30 334 ¡10 o.2 89 t2

3755 0.3 84 10 15 22 27 335
9 t4 19 23 28 316 45 0.3 85

68 80 907 158 1 88 31 4 58

5 7 11 13 t6 198 28 o.2 82

4 5 57 0.1 85 2 2 39
7 10 t4 t7 2l 2310 37 0.5 85

106 tn 14511 237 0.5 84 39 60 87

89 39 54 7T 82 n 10912.t 170 o.75
35 3912.2 63 0.4 88 13 19 25 29

t6 2l 25 29 3212.34 & 0.3 90 12

60.1 9t 2 3 4 4 512.38 6
2 4 5 7 9t23C 25 0.3 7t 1

512.44 6 0.3 88 2 2 3 3 4
4 5 7 I 9 l012.48 10 o.1 93

t2 t4 1612.4C 18 0.1 89 6 8 10
1 1 212.4D 3 0.1 75 0 0 1

0 I I 2 2 3t2.48 5 0.1 75
3 4t2.4F 8 0.1 75 I 1 2 3

42 51 û 73t2.ß 102 0.1 82 19 29

2t 28 37 4 51 5812.5 65 0.1 89

82 8 t2 18 22 28 3212.6 56 0.5
340.1 88 t2 16 22 25 30t3 39

l1 t2 14 16t4 22 o.75 93 6 8

488 I 2 3 3 415 5 0.1
6 9 10 t3 15l6 2t o.2 83 4

7t2 0.4 83 2 3 4 5 7t7A
6 9 t2 L4 16 19t7B 25 0.3 87

2329 0.1 85 7 10 t4 t7 2017c
38 50 64 74 86 95t7D 9 0.1 92

150.3 84 4 6 9 11 13t7B 22
67 80 9018 L34 0.5 87 29 42 57

6 11 L7 2T n 32t9 7l o.75 79

0.2 79 1 2 4 5 6 7204 12

18 22 2620B, 37 0.1 81 6 10 t4
86 5 7 10 t2 t4 1620c 23 0.4

t2 0.1 89 4 5 7 8 9 1120D

TABLE 3

F\¡ture Conditions Hydrology
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208 22 o.l 82 4 6 9 11 t4 16
208 & 0.1 84 9 13 18 22 n 30
2tA t6 0.2 83 3 4 7 8 10 11

2tB t2 0.1 83 2 4 5 6 I 9
2tc 2L 0.1 86 5 I 11 t3 15 t7
ztD 16 0.1 85 4 6 8 9 11 L3

2rE 10 0.1 76 1 2 3 4 5 5
2tF 9 0.1 82 2 3 4 5 6 6
2tG 13 0.1 87 4 5 7 8 10 11

2tH 9 0.1 91 3 4 6 6 8 8
t2 128 o.75 88 TI 39 51 60 7t 80
23 I?A o.2 89 38 51 67 78 v2 104

24.1 YI 0.5 M t6 24 36 43 52 59
24.2 110 o.2 93 42 54 70 80 93 103

24.3 54 0.5 85 10 15 2L 25 30 34
25 7L 0.5 95 26 33 4l 47 54 60
%t 53 o.4 92 19 a 3T 35 ß 45
n 97 0.5 88 23 32 43 50 59 67
28 30 0.5 87 7 10 l3 15 18 20
29 32 0.5 88 I 11 14 t7 20 22
30 48 0.5 85 9 t3 t9 22 26 30
t 3,977 o.34 75 L796
t+ 1.903 0.35 75 869

ABBREYIATIONS:

cß - cubic feet per second

CN - Curve Number
SCS - Soil Conservation Seryice

Tc - Time of concentration
yr - yeaf

NOIES:

* Indicst€s tho predicted flow rate from Cedar Creek es it enters the urban growth boundary (UGB).
* I Indicates the predicted flow rate from Rock Creek as il enters the UGB.

tmv :lm\úvr2E\ñrhydrlx.xls
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TABI,E 4

Percent Increese in Flow R¡te from
Existing to tr'uture Conditions

3 8 167YoI 26

500,%2 36 3 l8
l3 28 LTSVo3 37

l3 25 92o/o4 40

5 55 24 28 LTYo

64%6 45 T4 23

0%7 158 68 68

l3 8o/o8 28 12

9 7 4 4 V/o

3lYo10 37 13 L7

62 106 7t%11 237

t2.l 170 & 82 l0s%o

325%12.2 63 I 34

t4%t2.34 40 2L 24

2 4 t00%12.38 6

t2.3C 25 5 5 V/o

12.44 6 2 3 SOYu

L2.48 10 7 7 0%

50%12.4C l8 8 t2

0%L2.4D 3 I I
2 0%12.48 5 2

3 3 Oo/ot2.4F 8

12.4G toz 37 51 38Vo

t2.5 65 25 43 72Yo

t00%12.6 56 lt 22

25 92Yo13 39 l3

l0 t2 20%L4 22

2 3 s0%15 5

10 l0 0%l6 2l
12 5 5 0o/ol7A
25 11 t4 2t%17B,
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t7c 29 l5 t7 l3o/o

t7D 9 7 7 o%

l1t7B 22 3 267%

t34 25 66 164%l8
l9 7t t7 2t 24%

20Â. 12 I 4 30ffy'o

20B¡ 37 6 t7 t83%

20c 23 6 t2 lûV/o

20D t2 5 8 6ú/o

20P, 22 t0 l1 lú/o

20F 40 l5 22 47%

2tA 16 6 8 33Yo

T2 4 6 s0%ztB
2rc 2L 8 12 SU/o

2tD t6 7 9 29/o

l0 4 4 V/o2tE
2lF 9 4 4 0o/o

8 Oo/ø2lG l3 I
2tÍr 9 5 6 20Yo

22 128 28 59 ILL%

48 78 63%23 124

24.t 97 24 42 7s%

24.2 ll0 43 80 860/o

24.3 54 t4 25 79/"

25 7t 45 47 4Yo

26 53 26 33 n%
27 97 30 50 67%

28 30 l3 l5 l5o/o

29 32 t2 t7 42Yo

30 48 t2 22 83Yo

ABBREVIATIONS:

ds - cubic feet per second

yr - year

kmv:bcn\shw28Vry&comp. ds
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CHAPÏER.4 - STORMWATER. QUALnY

GETVER.AL CEARACTERISflCS AND CONCERNS

Stormwater run-off contains materials that may degrade the quality of the waterways that
the run-off enters and harm stream ecology. These potentially harmful materials include
sediments, organics, nuüients, and metals.

Sediments and other solid materials are a concern, in pa¡t, because they add turbidity to a
receiving stream. Tuóidity can harm stream ecology in a nutnber of ways. It can reduce
light penehation and photosynthesis; it can hinder fish respiration; and it can reduce
visibility which affects their ability to find food. Additionally, the deposition of solid
materials on the sheam bottom can harm benthic (bottom dûelling) organisms and their
habitat. The amount and form of solids contained in a stormwater sample are measured in
laboratory tests for total solids CIS), total suqpended solids CISS), and total dissolved
solids CIDS).

Organic materials are a concern because they can affect the amount of dissolved oxygen
available in the water column for fish and other aquatic organisms which use dissolved
oxygen for respiration. A reduction in dissolved oxygen occurs as the organic materials are
naturally biodegraded by sream bacteria that utilize the organic material as a food source
and the oxygen for respiration during metabolism. The amount of organic matcrials
contained in stormwater n¡n-off is measured in laboratory tests for biochemical oxygen
demand (BOD), and chemical oxygen demand (COD).

NuEients such as nifiogen and phosphonrs are a concern because their presence can lead to
excessíve algal growth arid undesirable fluctuations in pH and dissolved oxygen resulting
in troxicity and nuisance conditions. Under some environmental conditions, algae grow
rapidly to nuisance levels if a growth limiting nufüent (such as phosphorus) is provided in
suffrcient concenfiations. Nitrogen compounds are generally nieasured as total Kjeldahl
nitrogen CII(N), ammonia (NH3), and niEite plus niraæ (NOz*r). Phosphonrs comlnunds
are generally measured as total phosphorus (IP), soluble phosphorus (SP), and ortho
phosphorus (OP).

Metals are of interest because if they are present in significant concentrations they are toxic
to aquatic organisms. Because the discharge of stormwater occurs intermittently, acute
toxicity is a concern, whereas chronic toxicity is generally not. Metals of interest include
lead @b), copper (Cu), and znc (Zn).
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In 1983, the EPA initiated the National Urban Run-off Program (N[IRP). During the
couñ¡e of their study they evaluated the chemical characteristics of stormwater run-off for
a number of different areas by land use category. The chemical cha¡acteristics of
stormwater vary considerably depending on the nature of the nrn-off surface, as shown in
Table 5.

TABLE 5

Median Run-off Concentration By Land Use Category

Parameter
ûrs/t)

.onr{ Use
Residential Commercial ' Mixed Open/l{onurùan

BOD
coD
TSS

10.0
73.0

101.0

9.3
57.0
69.0

7.8
65.0
67.0

40.0
70.0

Pb
Cu
7-n

TKN
Noz*t
TP
SP

0.lu
0.033
o.r¡s

1.90
0.736
0.383
0.143

0.104
0.v29
0.226

1.180
0.572
0.201
0.080

1.290
0.558
0.263
0.056

0.965
0.543
o.tzt
o.v26

0.114
0.027
0.154

0.030

0.195

Source: National Urban Run-off Program as re,ported in Stahre and Urbonas (1990)

ABBREVIATIONS:

BOD - Biochemical Oxygen Demand
COD - Chemical Oxygen Demand
Cu - Copper
mgtL - milligrams per Liter
NOz*c - Nihite plus niEaûe
Pb - Irad
SP - Soluble Phosphorus
l? - Total Phosphorus
TSS - Total Suqpended Solids
TKN - Total IÇeldahl Nihogen
Zn - Znc
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SITE-SPECIFIC STORT\,ÍWATER, CEARACTERI^STICS

Limited stormwater sampling and chemical analysis was conduct€d in the community as part
of this study. Samples were collected and analyzed for many of the same parameters

analyzÃ in EPA's NIIRP study ûo provide a basis for comparison. Sample sites were
selected so that stormwater run-off from different type.s of lanil uses could be cha¡acærized.

The locations of the sûormwater sampling siæs that we used in this study a¡e shown in
Figure 6. The sites and general land use cha¡acteristics associated with these sites are listed
below.

(Sl) Rock Creek @ Oregon SEeeü Undeveloped/Residential
(S2) Rock Creek @ Highway 99: Undeveloped Iand
(S3) Cedar Creek @ S.W. Rly Road: Developing I-and (Construction Activities)
(S4) Cedar Creek @ Sunset Bouleva¡d: Undeveloped Larid
(S5) Cedar Creek Tributary @ Division Streeû Residential
(56) Cedff Creek @ Stella Olsen Memorial Pa¡k Park l-and

Surface watsr samplcs wcre collected on November 23, L992, at all of the sites listod above.
The weather remained clear and warm throughout the day. There \4'ere no clouds, a light
brærn, and the was approximately 65oF. Rain in the þrevious week generated

sufficient run-off for sampling. The results of the samplirig cohducted on this day a¡e listed
in Table 6.

Surface water samples were also collected on January L9, 1993, at each of the six sample
locations. It was raining hard throughout the day. There was heavy cloud cover, light to
medium winds, and the temperature was approximately 40'F. Snow remained in many
locations from previous snow sûorms. Flow rates at the sample locations were a third
greater tlran they had been during the sampling effort of November 23, t992. The results

of the sampling conducted on this day are listed in Table 7.

Results from the two sampling efforts indicate that the quality of surface water and

sûormwater discharges va¡ies in Shenvood from storm to storm, and from sitÊ to site.

For example, the concentration of solids measured as TSS was considerably lower during
the first perid of sanipling than during the second. The highest concenFation of TSS

during the fint perid was 12 mglLand the highest concentration during the second perid
was 77 mglL. The increase in solids during the second perid was due to erosion and

flushing of surface debris during a heavy rain storm that occurred on the day of the
sampling.
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TABLE 6

City of Sherwood Stomwater Master Plan

Water Qudity Monitoring

Nor¡enrber 23,1992 (Sample Daæ)

SAT{PLE lSS
I,OCATION l¡lplLl

SA¡úPLE TEMP
I¡CA1TON IC)

TDS lXN
knelLl (¡¡elLl

ZÃ

ND
ND
ND
ND
ND
ND

Tb

ND
ND
ND
ND
ND
ND

Gr

ND
ND
¡¡D
ND
ND
ND

TP

ND
ND
ND
ND
ND
ND

l.t
t

0.5

0.3

¡¡D
0.3

t0
tß
74
n
156

&t

l0
ll
t2
2

I
6

sl
s2
s3

s4
s5
s6

oII

6.1

6.¡t

6.8

7.0

7.4

7.t

,lt
33

60
6l
60
60

5.7
3.9
7.0

7.2

6.5

7.t

I

t.2
8.4

83
8.3

ll.9
8.1

sl
s2
s3

s4
s5
s6

NM
.f¡.slLl

Nø¿+3
6elL\ hÌtglL\ (melLl lørelLl hslL\SAIT{PLE SITE

RockCrc*@ OregonStect
Rock Crcck @ Higltr¿y99
CcdarCrcck @ Edy Road

Ccdar Crcck @ Sunsct Bouler¡üd
Cedar Cæek Tributary @ Division Shea
Cedar Crcck @ Stella Olscn Memorial Pa¡k

DctcctimLimits

SAI,ÍPLE SITE

Roct CrcÊk @ O¡cgúSbêct
Rock Crcck @ Iügtnruy 99

Ccdü Cr€ck @ EdyRoad
Cdü Crcck @ St¡nsct Boulst¡t¡d
Ccd¡¡ C¡cck lribr¡t¡ry @ Divirion Strcct

ccdâr eoek @ Stclh okcû Mcmüirl Pr¡k

0.81

0.608

1.912

2.t08
t2

2.011

0.19

0.21
0.13

0.08

0.13

0.1

0.2 0.2 0.1

DO DOSAT DO
ímo|Ll helL\ 7ôSAT

0.05 0.05 0.1 0.05

s.coND
lmicrocicmcnr/cm)

¡..)
Clt

ttJ?
It.7t
11.74

11.71

t0.T)
il.t0

95.0

t26.0
98.0

7t.0
t72.0
86.0

ABBREYIATTONS:

C- Cclsius
cm- ccûtimetcr

Cu -Coppcr
DO - Dissolvcd Orygcn
DO SAT . Sú¡rdion Dissolvcd O:<ygør value

DO o/oSAl - Ficld Ðissolved O:iygen % of SúratiotDisolved OxygÊn

rng/L - mittigrdca per Liter
ND-NmDetcc't
NII3 -An¡monia

NO2+3 - Nititc plus nihdc
Pb-Ir¿d
pH - potcntial ofHy&oeen
S.COND - Spcciñc Condr¡ctivity

TDS -Tot¡l Dissolvcd Solid¡
TEMP-Terycrarc
TKN - Tcat Kjcldahl ñrtrogør
TP - Tdal Phoçphorus

TSS - Total Suspcndcd Solids

7ÃL-Zjnc

N(}TES:

I l¡sr¡fEcicd $q,le voh¡mc to obt¡in rlalid rcsr¡hs.-

l. TEMP, DO, PE aod S.COND, rncasurcd wilh Eyeohb Drt¿ Soodê Watcr Qudily Proôê.

2. Vducs for DO SAT and DO 'z63AT arc prcscdcd for corryariron ø thc ¡câ¡¡l ñeld measurcncnt

)

Ltr$m\3br2¡ñ!årìfr1.xb



TABLE 7

Cþ of Shcrwood Stormweter M¡ster Plan
'lVater 

Quality Monitoring

January 19,199? (Sample Date)

SAÀ{PLE SITE

Rock Crc* @ OrcgpoStrêct

Rock Crcck @ Higbray Ð
Ccdâr C¡Êck @ FiyRoad
Cedår Crcek @ SußctBoulswrd
Cedar Creck Trihfary@ Division Strcct

Cdar Cre€k @ Ste[¡ Olscn M€rnorial Park

Detcctionlimits

SAMPLD
ITOCATION

SAI\{PLE
ITOCATION

sl
s2
s3
s4
s5
s6

(melLl
TDS

(nelLt

TEMP DO
lc) hdl)

0.2 0.0J

0/6SAT oH

coD
(ffilLl

s.@l¡D
lrnicrocicmenVcnr)

l8
l3
l0
l5
24
ll

ÎP

tÍD
ND
ND
¡¡D
ND
ND

0.5

0.6

0.1

0.6

0.5
0.6

o.2

u3
7t
63

7t
62
82

TSS

7
n
59

50
45

4

I

sl
s2
s3
s4
s5
s6

6.2

63
6.6

6.7

6.6
6.7

DO

65

69

92

9l
94
93

I

8.7

9.4

12.5

t2.2
t2.2
t2.1

2.9

2.6

2.s
3.4
4.4
3.2

TKN
.forslLl

DOSAl
lmçlLl

13.5

13.6

13.6

t3.3
13.0

13.4

NIT3
(n\elLl (mg/Ll

0.t4
0.19

0.14

0.14

0.27

0.19

NJ

SAMPLE STTE

Rock Creek @ OregorlSteet
Rock Creek @ Higluay 99

Cedar Aeck @ EdyRoad
Cedar Crcek @ SunsctBoulctüd
Ccdar Creck Tribrrtary @ Division Stect
Cedar Creck @ Stcll¡ OhcnMcmori¡l Pa¡t<

ABBREVIATIONS:

C - Cclsius

cm- caúinetcr
COD - Chcmicat OrygenDen¡nd
DO. Dissolved Ox¡gen
DO SAT - Súrdiø Di¡solwd Orygen utuo
DO ToSAT - Ficld Dirsolvcd Onygen % of Sú¡rdim Dissotvcd Ox¡grn

mell- - ûiiligrams pcr Litcr
ND -NonDetec't

NH3 -A¡moni¡
pH - potcntial of llyeogcn
S.COND - Spccific Conùctivity
TDS - Tot¡l Dissolvcd Solids

TEMP-Teryermrt
TKN - Total KjeldahtNiuogen
TP - Total Phosphorus

TSS - Total Suspendcd Soli&

Notc¡:

l. TEMP, DO, DO % SAT, DO gAT, PII, rrid S.COND, møn¡rod wittr Hydrol¿b hr S@dc Wdtr Q!¡ltity P¡obc.

2. Valuc¡forDOSAltndDO'/6sATarcprcscntedfaco4adron \

99.0

145.0

75.0

72.0

60.0

71.0

ldnîlm\shw28bmp2.xb



In contrast to these general results, the concenEation of TSS was low in Cedar Creek at
Stella Olsen Pa¡k and in Rock Creek at Oregon Street during both sample periods. The
concentration of TSS i¡i Cedar Creek at Stella Olsen Pa¡k was 6 and 4 mg[L, respectively,
and in Rock Creek at.Oregon SEeet was 10 and7 mElL, reqpectively, during the first and
second sample periods. These relatively low concentrations of TSS are presumably due ûo

the 'cleansing' actiori of the wetland vegetation that éxísts in the Cedar Creek and
Rock Creek flood plains at these locations. The higher concentrations of TSS that occurred
at other locations along Cedar and Rock Creeks are a result of stormwater discharges that
were located nea¡ the sample siæs and not afforded the opportunity of wetland teatment.

The concentration of organic material was only measured directly during the second period
of sampling. The conceirüation of organic material measured as COD varied from a low
of 10 mglL in Ced¿r Crtæ,k near S.W. Edy Road, úo a high of V{ mglL in the Cedar Creek
tributary located near South Sherwood Boulevard. These are both moderately high
concentrations of COD.

Tlre dissolved oxygen values also provide indirect information about the amount of organic
material in the Creets. Irt general, waters with low concentratioris of dissolved oxygen have
higher concenEation of organic material. The lower dissolved oxygen concenfrations a¡e
a result of the utilization of oxygen by bacûeria as they biodegrade the organic maærial that
is present in the water. Rock Creek had lower concenEations of dissolved oxygen than
Cedar Creek during both sample periods. This trend may indicaûe higher concenfrations of
organic maûerial in Rock Creek than in Cedar Creek. It may also indicate that greater
mixing and turbule¡rce occurs in Cedar Creek which would add oxygen to the watÊr column.

Stormwater discharges could have a small impact on the amount of organic material and

dissolved oxygen in Cedal and Rock Creets. However, they are both affected ûo a greater
exûent by natural processer¡. Both C€dff and Rock Creels are relatively slow-moving and
they conAin an abundance of wetland vegetation and other plant materials within their flood
plains which grow and decay naturally. This natural process results in higher concenEations
of organic material and lower concentrations of dissolved oxygen.

The concentration of TP in the samples was reasonably low in all cases exce,pt for the
sample collected in Rock Creek at Oregon Sheet during the second sample period. The
concentration of T? on this date and at this location was 0.84 mglL. All other readings of
TP were equal ûo or less than 0.27 mElL. These values for TP are generally in line with
the results found during the NIIRP study (fable 5). The average run-off concenEations of
TP found during the NURP study rariged from a low of O.lzt mglL for open and nonurban

areas, ûo a high of 0.383 mgtL for residential areas. In contrast, the concenhation of TP
was much higher in studies conducted by USA nea¡ 185th Avenue in Beaverton. In USA's
study, the average concenEation of TP was 1.54 mglL for stormwater n¡n-off samples

collected in Ocûober and November of 1991.
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The concentration of phosphon¡s in sûormwater discharges within the Tl¡alatin River Basin
may be more of a concern now than in the future. Recent scientific findings indicate that
the concentration of phosphorus in the Basin may be primarily conüolled by the naturally
existing concentrations of phoqphorus in the native soil and groundwater. Earlier findings
suggested that the concentration of phoqphorus in the Tl¡alatin River could be lowered by
reducing the concenüation of phgqphonrs in sûormwater and sêwage effluent. These ea¡lier
findings may not be correct. Studies are currently being conducted by USA and the

U.S. Geologic Survey to resolve this question.

No detectable concentrations of @pper, lead, or zinc, were found in any of the samples

collected during this study. Furthermore, based on the nature of the community and

absence of major indusfries, one would not expect contamination of stormwater with meüals

ûo be a ooncern, with one exception. That one exception is stormwater n¡n-off from the
Frontier Iæather Company properry. Portions of this property a¡e contaminated with high
concentrations of metals, especially chromium, based on soil and groundwater analyses

conducted by Tetra Tech Inc. (1993), for DEQ. Although metals have limited mobility in
water (because they ænd to attach to soil particles and other surfaces), sûormwater nrn-off
from this property may be carrying metals into Rock Creek. Additional analysis of the

contaminated soüs and gtoundwater at t¡le Ftontier læatirer property shouici be con<iucted.

Special attention should be placed on evaluating the potential for migration of contaminants

from the property ûo Rock Creek through surface or groundwater. flow. This t¡rpe of study
is outside the scope of this stormwater masûer plan.

In summary, the concentrations of solids in stormwater run-off were found ûo be highest
during storm periods. Where wetland vegetation exists, solids concentrations were reduced

due ûo sedimentation and filtration. The moderaæly high concentrations of organic material

and related low concentrations of dissolved oxygen found in Rock and Ceda¡ Creels a¡e due

ûo naturally decaying vegetation. The concentrations of phosphorus in sûormwater

discharges were slightly less ttran found in national and local studies. Ttre metal

concenhations found during this study were low. However, stormwater n¡n-off from the

Frontier Leather Company property is suqpect and should be evaluated further.

None of the data that were collected as part of this limited study indicate a significant
problem with water quaiity in the community at this time. However, it would be good

public policy and, in fact, far-sight€d to consider the need for treating sûormutater run-off
from the community. The long-term cumulative impacts of sûormwater run-off were not
evaluated as part of this study. These long-term impacts and the expectation that water
quality rules and regulations will become more stringent warrants consideration of
constnrcting stormwater treatment facilities in the community now. In the future,
urbanization and pollutant levels will increase, ild the availability and price of land for
treatment facilities will become a conshaining factor.
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STORMWATER. RT'LES AND REGT'LATIONS

The slormwater permitting nrles recently adopted by EPA will affect stormwater
management in Sherwood in the nea¡ future.

As part of the new EPA nrles, National Pollutant Dischargê Êlimination Sysûem G.IPDBS)
permits must now be obtained to regulate the discharge of sûormwater. In Oregon, these
n¡les a¡e being implemented by DEQ according to their agreement with EPA. These new
n¡les come as a result of both increased understanding about the environmental impacts of
stormwater n¡n-off and several years of litigation.

Based on the results of their nationwide study of urban run-off, conducted from 1978 ûo

1983, EPA concluded that stormwater n¡n-off from urban areas generally contains
significant quantities of pollutants (metals, bacteria, nufrients, organicsfsoüds, tr.)

Litigation concerning sûormwater n¡n-off started soon after the L972 Federal Water Pollution
Conhol Act (Clean Waûer Act) was passed. Pa¡ts of the L972 Act were challenged by
organizations such as the National Resources Defense Council because stormwat€r run-off
was exempted from these regulations. These legal challenges continued until the enactment
of the Clean Water Act of 1987 which began the regulation of stoimwater discharges from
indusEies and municipalities

Currently, most industies in Oregon are required to obtain perrnits from DEQ that regulate
the discharge of sûormwater from their sites. These permits require implementation of
sûormwater pollution coritrol plans which specify requirements for matprials storage, spill
conFol, preventative maintenance, erosion control, and stormwater monitoring.

Currently, large munici¡ial entities (cities and counties wilh nolulations greater than
250,000) and medium size municipal entities (cities and counties with populations between
100,000 and 250,000) must obtain stormwater discharge permits. The process of obtaining
a sûormwater discharge permit can be time consuming and expensive. Municipalities must
pr€pare and submit a two-part application to DEQ for review and approval. Ttris two-pafr
application generally consists of several hundred pages of documentation. The application
requires information about the existing stormwater system; outfall locations; legal authority
ûo control stormwater; .tributary areas; land use and soil tlpes; location of indusEial
facilities, landfills, and hazardous waste facilities; and more.

Municipal entities that have populations less than 100,000 (su,ch as the City of Shenvood)
are not currently required ûo obtain sûormwater discharge perniits. However, new rules are
currently being developed for this category of municipality. These rules and regulations
were originally scheduled to be issued in October of L992. That date has now been
exûended to October of L994.
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It is probable that the new sûormwater rules and regulations for municipalities less
than 100,000 will have some impact on stormwater management in Sherwood. However,
the community is currently putting itself in a favorable position to meet these new rules and
regulations by developing this stormwater master plan. This stormwater master plan
intentionally contains many of the existing requirements for medium and la¡ge
municipalities. The scope of this stormwater masûer plan iS cómprehensive. It will prepare

the community ûo achieve compliance readily with the new n¡les and regulations for
municipalities with populations less than 100,000 once they are issued.

The City is also impacted directly by the rules and regulations of USA. The City has an
intergovernmental agreement with USA whereby USA's surface water man4gement rules
effectively become the Ciþ's nrles. Of particular interest are the n¡les that require on-site
detention facilities and on-site water quality facilities for new developments. Briefly, on-site
detention facilities may be required if additional n¡n-off from new deveþments results in
deficiencies in the downstream conveyance system. On-site waûer quality facilitie.s may be
required unless the site üopography or soil make it impractical, or there is a regional
sûormwater Eeatment facility in the near vicinity. The specific rules which pertain ûo on-site
detention and water quality facilities a¡e included in Appendix A.

The technical basis for the rules which require water quality treatment facilities is currently
under question. As dircussed earlier, it may not be possible ûo significantly reduce the
phosphorus concentration in the Tualatin River by Eeating sûormwater (one of the primary
purposes of the original n¡les). Recent findings suggest that ttrc concentration of phoqphonts

in the Tì¡alatin River is primarily controlled by the naturally existing concenEation of
phosphorus in the native soil and groundwater.

Although the emphasis on removing phosphorus may change in the future, USA will likely
continue ûo require stormwater Eeatment facilities for removihg other pollutants.
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CEAPTER. 5 - OPERATTON AI{D ffi

EXISTTNG OPER,ATION AIID I\{AINTEÀIANCE PRACTTCES

The City's Public Worls Department is res¡nnsible ioi operating and mainaining
stormwater facilities. Facilities a¡e maintained on a regular basis and as specific needs
a¡ise, but no formal maintenance schedule is currently followed. For example, caûch basins
are generally cleaned trpice per year or as conditions warrant; catch basins which become
clogged are cleaned imthediaûely to prevent flooding. Inspection of facilities occurs as part
of performing general maintenance activities in the community.

RE|COMMENDED OPER,ATION AND I\{AINTENANCE PRACTTCES

Many of the maintenance activities recommended below are currently practiced by City
staff. However, we recommend that the City consider develôping a more formalized
mainûenance program and schedule based on the approach outlined below. This approach
consists of a preventative maintenance program, a routine maintenance program, and a
progam for responding to emergency spills.

Preventative l\{aintenance

Preventative maintenance consists of all measures taken to prevent conditions from
developing which would reduce the sûormwater system's ability ûo ñ¡nction properly. As
notod above, many of these maintenance activities are currently being implemented.

IVfaintenance tasls for a preventativeprogram would include: street cleaning; leaf removal;
ga¡bage pickup; haza¡dous waste removal; and sediment confiol. SEeet cleaning priorities
should be based on use patterns. The streets that have the most mafñc should be cleaned
most often because they collect greater amounts of sediment, debris, and otlrer problem
materials and pollutants. A city leaf rcmoval program will reduce the potential for sûorm
sewer blockage and subsequent flooding caused by leaf debris. Adequate garbage service
should be provided to ensure that refuse is disposed of in a sanitary landfill and not washed
down the sûorm drain. A municipally sponsored haza¡dous rväste pro$am would give
citizens the opportunity.to properþ diqpose of household wastes, such as motor oil, paint,
pesticides, and heúicides (the City currently participates in the household haza¡dous waste
program sponsored by the MeEopolitan Service Disüict-MHf.O). Sediment associated
with new development cari be conffolled by requiring builders ûo implementproper erosion
control measures as a condition of obtaining a building permit.
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Routine l\{aintenance

Routine maintenance consists of maintenance practices that a¡e done at regular inærvals to
ensure satisfactory performance of the stormwater system. Specific tasks to be included in
a routine maintenance program a¡e discussed below.

Drainage channels should be maintained by removing debris and other materials that
significantly impede stormwaûer flow. Excessive sediment should also be removed.

Attention should be paid io confolling erosion in channels by maintaining vegetation and

providing channel protection such as riprap, where necessary.

Pipes and culverts should be cleaned by ftushing them with waûer; pulling a cleaning pig
through them; or removing the obstn¡ctions with a hand tool. The conditions of pipes

should be reviewed periodicatly by visual inspection and by using ælevision equipment.

Stormwater detention and Eeatment facilities should be maintained by removing excessive

sediment; removing over-abundant plant material; repairing fences and other safety

structures; inspecting erosion conEol features and adding protection where necessary; and

insp€cting and rqlairing inlet urd outlet control structures.

tvlanholes should be inspected routinely. 'lVhere necessary, excess sediment should be
removed. Manholes should also be used ûo inspect entrance and exit pipes for sediment

build-up or structural failures.

Sûormwater catch basins, inlets and trash screens should be inqpected regularly. Excessive

sediment and debris should be removed to ensure that they do not become clogged.

Table 8 below is a mainænance activity schedule. It contains a listing of suggested

maintenance activities, and a schedule of frequency for the activities. It is intended ûo be

used as a general guide by the City public works staff in developing a more specific

maintenance activity schedule for the City, as stafñng and funding allow.

33



TABLE T

Stormwater FaciHties ll¡faintenance Sc.hedule

w5

knrv : lxm\ghw28\maint¡in.ls

AS NEEDED

x

ANNUALLY

x

x
x

x

BI.AI.TNUALLY

x

x

x

QUARTERLY

x

MOMHLY}VEEKLY

x

MAINTENANCE

OPERATION

ATTVE:

Rernoval

V/aste Removal

Sediment Control

ROIIIINE:

Channels

Detention/Treatme,lrt Fecilities

Manholes
Catch Basins/lnlets

)

)



Emergency Response

A formal emergency spill response plan has been developed for V/ashington County. It was
developed itr 1992 by the Washingúon County Department of Public Safety, in cooperation
with other County agencies and the American Red Cross. \Me suggest that this emergency
spill response plan be reviewed and adopted by the Cifu for'use in responding ûo

emergencies involving oil or hazardous materials. V/ashington County's ptan is included
in Appendix C.

MAINTEI.IANCE COSTS

Maintenance costs have been evaluated by discussing staffrng and budget with Tad Milburn,
the City's Public rù/orls Di¡ecûor. According to Àl[r. Mlburn, approximately seven

members of staff charge labor ex1,enses ûo the City's sûoimwater budget (if administrative
staff are included). The budget for July 1992 through July 1993 included a ûotal payroll
budget of $30,749, and a maûerials budget of $62,700, or a total of $93,449. To date,
approximately 70 percent of the budget has been spent.

In the future, maintenance costs will ins¡ease substiurtially. Costs will futclease as the
community grot{'s and more facilities a¡e added that must be maintained. For example, the
local stormwater heatment facilities that a¡e proposed in the capital improvement plan
(Chapter Ð wilt require routine maintenance. Sediment, debris, and vegetation will have

to be removed from these facilities to ensure ttrat ttrey fr¡nction properly. Inlet and outlet
control structures will have to be inspected and rcpaired if necessary.

Based on the recommeridation
maintenance costs will double

in the capital improvement plan (Chaptþt 7), we estimate that
in the next five years.
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CÏIAPTER 6 - ALTERNATTT4E AI{ALYS$

GENIER,AL ALTERNATIVES

Ma¡ry methods exist for controlling both the discharge raæ ãn¿ the quality of sûormwater
n¡n-off. The mqiority of these mettrods can be classified inûo four general categories:
deûention facilities; infiltration facilities; storm sewer facilities; and vegetative practices.

Detention Facilities

DetentionfacilitiesareuSedûodetainandtreatstormwatern¡n-off. Theyprovidetemporary
storage of sûormwater ahd reduce the rate of n¡n-off during and following a storm event.
Deiention facilities ale generally not designed ûo store all stormwater discharged from an
area but rather they are designed ûo conhol the rate of the discharge. Some t¡pical facilities
include ponds, concrete basins, and buried vaults.

Detention facilities carr also be effective in removing soil particles as a result of
sedimentation. Upon entering a detention facility, stormwaûer velocity is reduced and larger
particles fall from solution due ûo the influence of gravity.

Detention facilities have limitations and concerns associated with their use which must be
kept in mind: they may be a safety haaard ûo children and others, and require fencing; they
a¡e not effective in removing dissolved pollutants; they can only be constn¡cted in a¡eas
where land is available; and, they only prevent flooding of downsfieam properties.

Infiltration Facilities

Infilfration facilities include frenches, basins, and drain fields made of coarse granular
material. Sûormwater run-off is diverted to these facilities and is allowed to percolate inûo

the underlying soils thereby reducing the quantity of surface run-off. Physical Eeatment
occurs as the stormwater is filtered through the infiltation material and native soil.

Infilfration facilities a¡e effective in areas where the native soil conditions and ttre
undedying groundwater table a¡e conducive ûo percolation. These areas can be
cha¡acterized generally as having medium or coarse textured soils and a deep
groundwater table.
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Infilhation facilities are not effective in areas having fine textured soils or shallow
groundwater tables because sûormwaûer will notpercolate rapidty into the subsurface in these
areas. The use of infilEation facilities may raise concerns in some arìeas about the potential
for tranqporting pollutants to the gfoundwater

IVe do not recommend their use in Sherwood generallyr'because of unfavorable soil
conditions, high groundwater, and concern about transporting pollutants to the groundwater.

Storm Sewer Facilities

Sûorm sewer facilities are accessories included in storm sewer systems for sûormwater
quality control. Tlrey include sedimentation manholes, trapped catch basins, wêter quality
inlets, and like facilities. They frrnction by providing a location within the storm se\ryer

system where sûormwater velocity is reduced and sedimentation can occur. Ttrey can also

be used to remove floatable lrcllutants, such as petroleum products, by routing stormwater
below baffles and trapping the floating materials at the surface.

The limitations associated with these facilities are: they are only applicable where a storm
scwer is in place; ttrcy provide no rcmoval of soluble pollutants or finc scdimcnts; they
require routine maintenance; and they are generally not large enough to provide stormwater
sûorage volume or attenuation of peak flows.

Vegetative Practices

Vegetative practices a¡e all stormwater confiol methods that utilize vegetation. They include
bioswales, filær srips, shallow marshes, site landscaping, and naturally occurring a¡eas that
are vegetated.

Vegetative practices are effective in removing pollutants from sûormwater as a result of
filtration, infiltration, sorption ûo soil particles, and biologic uptake of nuEients and trace

elements. Ttrey have ttre added benefit of enhancing wildlife habitat value and reducing
stormwater run-off velocity.

Vegetative practices a¡e not an effective meÍxns of controlling the magnitude of stormwater
n¡n-off. Ttrey do not provide significant stormwater storage volumes for attenuation of peak

flows. Ttrey may require routine maintenance such as mowing or plant harvesting, and may
not be appropriate in some urban settings because of space limitations.
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Sttuctural and Nonstructural Altenratives

Sûormwater management altematives may also be classified as stntctural or nonstructural.
Some of these alûernatives that may be applicable for the City, and their purposes a¡e lisæd
in Table 9 below.

TABI,E 9

Stnrch¡ral and Nonstructural Stormwater
Control Altemetives

ALTERNATIVE
EROSION
CONT:ROL

FIÍIOD
CONTROL

V/ATER QUALITY
CONTROL

SII,UCTURAL:

Pþ Rcplaccment
Ptpc Rch¿bilitation
Pipo Additions

Int€t/Crþh Basin Additions
Drop Catoh Basinc
Sodimcntation Manholcs

Channel \ilïdcning
Ch¡nncl P¡otoction
Channel Seeding
Ch¡nncl Replaccrncnt
Ch¡nnel Additiong

Dctc¡rtion Bacins
}V€tl¿nd Treaftnent
Sodimcnt¿tion B¿sins
Bio¡wale¡

Infiltration Baeins

Uprtncam Diversion

NONSTRUCTTJRAL:

Opc,ration and Maintcnancc
Sûormnatcr Ordinancc
L¿nd Uso Planning/Zoning
h¡blic Eduoation
Flood Insuranoe
Devoþment Ordin¿nce
Dcsign Stand¿rds

Emergency Response Pr,occdures

x
x
x

x
x
x

x

x
x
x
x

x

x
x

x
x
x
x

x

x

x
x
x
x
x

x
x

x x

x
x
x
x

x
X
x

x
x
x
x
x
x
X

x
x
x
x

x
x
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Concern Areas

We have identified several a¡eas of concern and opportunity in our evaluation of sûormwater
conditions with the City's UGB. These arear¡ Íue discussed below under the heading of the
major drainage basin where the concern or opportunity exists.

Cedar Creek

We encountered minor ftooding (standing waûer) in Old Town while we were conducting
field work during a heavy rain sûorm. V/e found standing water on the south side of
First Street between Pine and V/ashinglon Streets. We also found standing water on the

south side of Second Streetbetween Pine and Washingøn Streets, and between t9Vashington

and Main Streets. The alærnative that we propose to alleviate this problem is the addition
of caæh basins which will drain into eústing drainage pipe, This a¡ea should also be
gmded uniformly in conjunction with any roadway improvements to prevent sûormwater

from "ponding" in poorþ graded areas, or areas that have settled.

Flooding also occurs in the Old Town area near a house located at the intersection of
Ilail¡oad Avcnue and West Villa Road. We propose to instatl an area drain and short
section of pipe úo address this problem.

Erosion is currently occprring nea¡ the intersection of Pa¡k and firird Streets-along the

pathway that leads to the trail and boa¡dwalk sysûem along Cedar Creek. The slope in this
a¡ea also appears ûo be unstable. Some form of erosion and slope protection should be
provided ai tftis location. Such improvements could be incorporated into a more general

upgrading of the entrarice to the trail system.

Atthough the Cedar Creek Flood Plain currently provides substantial flood contol benefits,
we believe that the City should also add a detention facility on Ceda¡ Creek in the future
for additional flood control. This detention facility would be constructed immediaæly

upstream from the culvert that runs underneath the Southern Pacific Railroad. The detention
facility would consist of a concrete weir box placed a¡ound the upstream end of the culvert.
A removable sluice gate would be insalled in the weir box, which would allow the City ûo

contol the upstream water surface elevation. The addition of this facility should be

coordinated closely wtfi the Southern Pacific Raikoad. During design of this facility,
ca¡efrrl attention should be paid to ttrc elevation of upsEeam properties to prevent flooding
from occurring on these properties when the facility is in use. The practice of using the

raihoad fill as a dike may not be appropriaæ, ild should be reviewed carefully during
design. This area is currently functioning as an undesigned detention facility because of the

limited capacity of the culvert located here and the storage capacity of the flood plain.
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The opportunity exists for the City ûo construct several local stormwater heatment facilities
in the Cedar Creek Basin. Tlre following five siæs have been identified on a preliminary
basis:

1.

2.
3.
4.
5.

North of Sunset Boulevard;
Stella Olsen Park;
Vfest of South Sherwood Boulevard;
tWest of N.l\¡. Gleneagle Drive; and,
North of S.W. Etly Road.

The approximate locations of these sites a¡e shown on Figure 7. The symbols for the sites
indicaæ highly generalized locations only. Specific properties have not been selected at this
time.

No detailed t€chnical or legal review of these sites has been conducted as part of this study.
Sites have been identified bas€d on their logical location wittrin the watershed; proximity
ø major drainage pipes; and the apparent availability of land at the site. Additional
investigations of these siæs should be conducted prior to final selection and design.

USA has identified an area along Cedar Creek, nea¡ the nortfiern limits of the UGB, as a
possible siæ for a regional sûormwaûer treatment facility. The City should continue to
coordinate with USA ûo ensure that local and regional stormwater heatment sites a¡e

selected ûo complement ohe another.

lvlany areas exist in the Cedar Creek Basin which are zoneif for residential development, and
are currently undeveloped. To accommodaæ growth in these areas, we propose ûo plan for
the installation of sûormûater Eunk sewers ûo serve these areas in the future. These areas

are loc¿ted in Basin 18 along E. Sunset Boulevard, in Basin 4 along S.W. Edy Road, and

in Basin 1 along S.V[. Scholls-Shenvood Road.

Rock Creek

Currently, the open ditch which nrns along Oregon SEeet serves as a major conduit for
sûormwater. The ditch is eroding in several locations and it also poses a threat to public
safety for both motorists and pedestrians. This diæh should be replaced with approximately
400 feet of 3Ginch diameter drainage pþ. Because of the concern for public safety, this
improvement has already been given a high priority by City staff. They have budgeted for
this improvement in L993.
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The culvert which allows Rock Creek ûo lnss under Oregon Street does not have adequate
capacity for the expected future growth. During one of our field investigations, the culvert
had reached its capacity and headwaûer was building above the culvert approaching the
elwation of the roadway. City Public rù/orls staff report that Oregon Street is flooded at
least once every two or three years at this location. 'Vfe recommend that the existing culvert
be replaced with one of þigher capacity in the nea¡ future. 'Aíærnatively, 

a bridgeôdd be
constn¡cted over the süeam channel in conjunction with the planned reconstn¡ctioh of
Oregon Street at this location.

Additional improvements for flood confrol a¡e needed in the Murdock Basin, upstream from
the Rock Creek culvert. In particular, a stormwaûer detention facility has beeri
recommended for the Murdock Basin at the Roy Street Park. Please refer ûo the City's
Sûormwaûer Management Plan for the Murdock and Sunset Basins (DEA, L992) for
additional discussion.

The opportunity exists for the City to conshuct several local sûormwater Eeatment facilities
in the Rock Creek Basin. The following three sites have been identified on a preliminary
basis:

S.\M. Edy Road west of ûown;
Fast of Murdock Road; and,
North of Oregon Street.

The general locations of these sites are shown on Figure 7. Again, these are highly
generalized locations, at this time, and not specific properties.

No deailed t€chnical or legal review of these siæs has been conducted at this time. Sit€s
have been identified based on their logical location wittrin the watershed; proximity ûo major
drainage pipes; and the apparent availability of land at the site. Additional investigations
of these sites should be conducted prior to final selection and design,

USA has identified one area along Rock Creek, upstream of the Rock Creek culvert under
S.W. Tualatin-Shenvood Road, as a possible site for a regional stormwater treatment
facility. The City should continue to coordinate wittr USA to ensure that local and regional
stormwater ffeatment sites a¡e selected ûo complement one another.

1.
2.
3.
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As new deveþment continues in the Basin in accordance with the Comprehensive Plan,
additional stormwater pipes will have to be constructed to convey stormwater. The largest
of these pipes a¡e often called trunk lines or interceptors. Based on zoning, we anticipate
that at least two intercepûors wilf be needed. One would run paratlel ûo

S.IV. Tualatin-sherwood Road in an easterþ direction. The other would be located

somewhere between S.W. Tualatin-sherwood Road and thd Sõuthern Pacific Railroad in an

area that is currently undeveloped.

Chícken Creek

The Chicken Creek Basin 'occupies only a small portion of the UGB and it is of minor
concern with regard to stormrvater fapilities at this time. However, it may become more
imporAnt in the ñ¡ture as this a¡ea is developed according ûo the Comprehensive Plan.
Based on zoning and location, we believe that a nominal amount of sûorm drainage
inærcepûor pþ (about 1,000 feet) \{,ill be needed in this area in the fr¡ture. No local
sûormwater treatment facilities are anticipated for this area at this time. However,
depending on the nature and extent of growth in the Basin, on-site treatment facilities should
be considered in conjunction with development.

Hedges Creek

The Hedges Creek Basin is also of minor concern with regard ûo sûormwater facilities at this
time. However, the City should work closely with developers to ensure that this area,
which is zoned for indusuial use, be provided with proper stormwater facilities at the time
of deveþment.
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CIIAPTER 7 - CAPITAL IMPRO\¡EMEI\IT PLAI{

A capitat improvementplan is aplan which describes how theimprovements thatare needed

in a community will be addressed. It consists of a {st and description of specific
improvements that are planned; an estimate of the cost of each improvement; and an

estimate of the time period in which the improvement will be constructed

PRIORITIAS

It is useñ¡l üo determine when the va¡ious sûormwater system improvements that have been

identified should be consEucted. Improvements should be made based on the urgency of
the need. Towards that end, we have developed a priority array of system improvements

to assist us in recommending the timing of improvements. The array has three categories

of priority: rHigh Priority" improvements are those improvements which would prwent loss

of life or frequent damage to property or the environment; nMedium Priority' improvements

are those which would prevent periodic damage ûo property or the environmenti ild,
'Low Priority' improvements are all others. The priority array is shown in Table 10.

CAPITAL IMPROVEIVÍEI{T COSTS

lVe have prepared pretiminary cost estimates in 1993 dolla¡s for the va¡ious sûormwater

system impóvemeñs which have been recommended. These cost estimates a¡e for
construction costs (materials and labor), engineering, and land, where applicable. The cost

of land has been determined by estimating the amount of land needed for a particular
facility, and assuming a land value of $4,000 per acre for land in the flood plain, and

$251000 per acre for "developable' land. The cost estimates âre planning level estimates,

not refined constn¡ction estimaæs since the facilíties have not been designed yet. However,

these estimates a¡e reasonable for planning purposes. As an example, the cost estimate for
placing drainage pþ along Oregon Street was made by multiplying the number of lineal

feet of pþ needed, by the construction cost (materials and lâboÐ of pipe per lineal foot.

This consguction cost was multiplied by 1.2 ûo reflect an estim¿ted cost of engineering of
20 percent.

The cost of each of the system improvements has also been evaluated in terms of how it will
benefit new developmehts. This evaluation was conducted in order ûo allocate costs

equitably for system deveþment charges. For example, where drainage improvements are

being undertaken entirely for the purpose of serving a new development, the percent benefit
would be 100 percent. lVhere drainage improvements would benefit an entire area including
new deveþments, thé percentage benefit to the new deveþments has been estimated.
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Location

Park Street/Ceda¡ Creek

Old Town
Stella Olsen Park

Ceda¡ Creek nea¡ railroad

South Sherwood Blvd.
N.W. Gleneagle Drive
S.W. Scholls-Sherwood Road

S.W. Scholls-Sherwood Road

S.W. Edy Road

S.W. Edy Road

S.W. Tualatin-sherwood Road

S.W. Tualatin- Sherwood Road

S.W. Tualatin-Sherwood Road

North of Oregon Street

Oregon Street

Roy Street Park

MurdockRoad
North of Oregon Street

Oregon Street

Sunset Blvd.

Sunset Btvd.

Chicken Creek Basin

TABLE 10

City of Shcrwood Stormw¡ter Master Plan
Priority Array of Stormweter System fmprovements

Imorovements Prioriff

Erosion Control
Inlets/Drainage Pipe

Local Treatment Facility

DetentionFacility
Local Treatment Facility
Local Treatment Facility
Regional Treatment Facilþ
Drainage Pipe (1,000', 2l')
Drainage Pipe (1,000', 18")

Local Treatment Facility

Drainage Pipe (2,000', 18')
Local Treatment Facility
Regional Treatment Facility

Drainage Pipe Q,500', 24')
Drainage Pipe (400', 36" )
Detention Facility

Local Treatment Facility

Local Treaünent Facilþ
Rock Creek Culvert

Drainage Pipe (2,000', 18")

Local Treatment Faciþ
Drainage Pipe (1,000', l8n)

Hish

x
x
x

x

Medium

PrioriW

Low
Priority

à'Þ

x
x

x
x
x
x
x
x
x

x
x
x
x
x
x

x
x

x

kmv:lxnr\shlf28\array.ds



Tabte 11 below is a surhmary of the recommended sûormwater system improvements and

their constn¡ction costs. The costs a¡e listed under the heading of the perid where the

improvement is most likely ûo take place. For planning pu4þses, we refer !o four discrete

time periods in five-year inærvals: from G5 years; from 5-10 years; from 1G15 years; and

from 15-25 years.

The recommended time periods for improvements were developed by considering the

priority of the improvements (as listed in Table 10) and the need for phasing improvements

over time to spread out costs.

ITVF-YEAR PLAN

T1e. capital improvements that have been recommended for implementation within a

five-year time frame (and their associated costs) include the following nine projects:

l. Adding erosion conEol features at the Park Street entrance to the Cedar Creek tr¿it

system ($5,000);

2. Adding inlets and drainage pipe in Old Town to alleviate minor flooding problems

($20,000);

3. Constructing a loc¿ll sûormwater treatment facility in the vicinity of Stella Olsen Pa¡k

($200,000);

4. Constnrcting a local stormwater Eeatmerit facility in the vicinity of
N.}V. Gleneagle Drive ($205,000);

5. Replacing the open ditch along Oregon Süeet with 3Ginch diameær drainage pþ
($25,000);

6. constructing a detention facility at the Roy sfieet Pa¡k ($100'000);

7. Constructing a local sûormwater treatment facility on lriurdock Road ($400,000);

8. Constructing a local sûormwater treatment facility north of Oregon Street ($350'000);

ând,

g. Replacing the Rock creek culvert under oregon sEeet'($60,000).

The total estimated cost for implementing the five-year plan would be approximatÊly

$1,365,000
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TABLE 11

City of Sherood Stormw¡ter Master Plen

Capitel Improvements Summary

à
O"t

Percent

Benefitting

New Dwelopment

0%

0%

30%
s0%

t0%
30%
30%
7o%

70%

80%

90%
90%

20%
90%

t0%
40%
40%

20%
30%
60%

70%
90%

TOTALS $1,365,000 $1,075,000 $180,000 $175,000

15-20 years

$130,000

$45,000

10-15 years

$90,000

$e0,000

5-10 years

$75,000

$230,000

$0

$50,000

$45,000

$225,000

$250,000

$0

$200,000

0-5 yea¡s

$5,000

$20,000

$200,000

$205,000

$25,000

$100,000

$4oo,ooo

$350,000

$60,000

Improvements

Erosion Control
InletslDrainage Pipe

Local Treatment Facilþ
Detention Facility
Local Treatment Faciþ
Local Treatment Facilþ
Regional Treatment Facility

Drainage Pipe (1,000', 21")

Drainage Pipe (1,000', l8u)
Local Treatment Facility

Drainage Pipe (2,000', l8u)
Local Treatment Facilþ
Regional Treatment Facility

Drainage Pipe (2,500', 24")

Drainage Pipe (400', 36" )
DetentionFacility
Local Treatment Facility
Local Treatment Facilþ
Rock Creek Culvert
Drainage Pipe (2,000', 18")

Local Treatment Facility

Drainage Pipe (1,000', l8n)

Location

Park StreeVCedar Creek

Old Town
Stella Olsen Park

Cedar Creek near railroad
South Sherwood Blvd.

N.W. Gleneagle Drive
S.W. Scholls-Sherwood Road

S.W. Scholls-Sherwood Road

S.W. Edy Road

S.W. Edy Road

S.W. Tualatin-Sherwood Road

S.W. Tualatin-Sherwood Road

S.W. Tualatin-Sherwood Road

North of Oregon Street

Oregon St¡eet

Roy Street Park
Murdock Road

North of Oregon Street

Oregon Street

Sunset Blvd.
Sunset Blvd.
Chicken Creek Basin
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The largest and most costly projects involve construction of the local stormwater treatmerit
facilities. To reduce cósts for the five-year plan, we recommend that the City consider
implementing the local sûormwater trafrnent alternatives in ttrree phases: Phase I would
consist of furttrer evaluating site needs and consEaints and purchasing the land for the
treatment facilities; Phase tr would consist of designing the 'High Priority' facilities; and,
Phase Itr would consist of constnrcting the 'High Priority" facilities.
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CIIAPTM. S - FINAI{CING PLAI.T

USER. CHARGES

The City currently finances operation and maintenance of stormwaûer facilities under the
terms of a stormwater utility developed by USA. This utility allows the City (and USA)
ûo collect monthly fees from all users based on standa¡d utility rate making principles. In
tr*ry, these monthly charges are set at sufftcient rates to pay for operation and
maintenance costs. The current monthly charge is $3.00 per user; $2.00 of this fee goes

ûo the City, and $1.00 goes ûo USA. The City has used monfiy charges primarily ûo

finance syst€m maintenance. In the future, growttr in customer base or fee increases may
allow monthly charges to apply to limit€d capital projects.

SYSTEIVI DEVELOPMEIYT CHARGES (SDICS)

In recent years, the City has fin¿nced capital improvements iicreasiigly through system
deveþment charges (SDCs). These charges are directed at new deveþments and new
users. In Oregon, SDCS rire specifically provided for under Orêgon Revised Statutes. They
consist of two parts; a reimbursement fee, and an improvement fee. The reimbursement
fee covers part of the cost of the existing facilities that benefit the new user. The
improvement fee covers th,e cost of new facilities that will be necessary to meet the demands
of new users. SDCs can generate reasonably large amounts of revenue over tíme ûo pay for
capital improvements.

The current stormwater SDC used by the community was developed by USA. It is based
on the area of impermable surface of the property being served. The base charge has been
set at $180.00 per Equivalent Service Unit (ESU) for water quali$, and $100.00 per ESU
for water quaritity. One ESU has been defined as 2,640 square feet. Larger areas are
prorated from the base amount.

PROPER.TY TAXES

In some communities, the property tax supported General Fund is used infrequently to
finance stormwater facilities. Generally, this mettrod of financlng is only used when the
capital and operation and mainûenance cost of the needed facility are low. The project must
also be inûerpreted to be of general benefi,t to everyone in the community. The City has not
generally used this method to finance stormwater capital improvements.
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ROADIryAY FT]NDING

Sûormwater drainage facilities are integral parts of all modeni roadways. Stormwater
facilities that a¡e added as part of roadway projects benefit the communities that the
roadways pass through, even though the communities may not fund them. For example,
the sûormwat€r facilities that were added in conjuñciion with improvements to
S.W. Tuatatin-Sherwood Road were funded by Washington County. These improvements
included sûormwater inlets, internal rcdway drainage pipes, and a water quality Eeatment
swale located near Rock Creek. When the drainage facilities a¡e not designed with reserve
capacity, however, they may provide limit€d benefit ûo nearby properties.

In the past, City sûormwater operations and capital improvements were paid in large part,
out of the City street fund, which received the bulk of its revenue from state-sha¡ed ñ¡el
hxes. With the advent of USA's sûormwaûer uffty, the street fund's role has been

diminished.

COI{TRIBT]TED FACILITIES

Sûormwater facilities are added in conjunction with new developments. Sometimes these
facilities are small, benefitting only the develqrment, ild other times they are large,
benefitting the general cortrmunity. \Vhen the City takes over ownership of these facilities
they can be considered conEibuted facilities. Examples would include: roadways and thei¡
associated drainage systems, originally built by develqlers, which become city sEeets; and

on-site stormwater detention and tretment ponds which become city property.

If these conüibuted facilities were calculated inüo the applicable SDC, the City, as required

by State statute, offers credits against the charges.

TAXING DISTRICTS

Taxing districts are sometimes formed ûo fund projects in special, well{efined arear¡. These

taxing dishicts are commonly referred to as local improvement districts (LDÐ. They are

often formed by property o\t'nen¡ who see the need for infrastn¡cture improvements that witl
qpecifically benefit their a¡ea and not the community as a whole. This tpe of financing is
gørerally incidental when compared ûo the overall financing needs of a community.
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At one point in Sherwood's recent hisûory (198G'84) LIDs were used extensively for
infrastructure ex¡nnsion. Although this infrastructure has contributed greatly to the City's
current growth lwels, the LIDs themselves were not financially successful. This lack of
financial success, and new resEictions on LIDs resulting from Ballot Measure 5, have
caused the City to abandon this mettrod in recent years

In addition, the City's responsibility to repay the $1,000,000 refunding bond issued in 1990

to 'bail out" failed LIDs weighs against this option.

BOI\DING

Bonds are long-ûerm notes issued by cor¡rcrations or government entities for the purpose of
financing maf or projects. The borrower receives money now, in return for a promise to pay

later, with inûerest. Tfie bonding powers of communities a¡e often used to s€cure funding
for large stormwater projects. This method of financing allows a community to obtain the
needed capital quickly under the terms of a specific financial arrangement. Payment of the
bond itself would be made with funds resulting from one of the other methods of financing
discussed in this section of the report.

RECOMMEI\{DED FINANCING METHODS

The current method of financing operation and maintenance of sûormwater facilities in
Sherwood was developed by USA, as discussed above. The user fee charge is currently
being chaltenged in court. According ûo USA staff, one property owner has recently filed
suit contesting that the user fee charge is a form of property tax and is illegal under the
recent constitutional amendment to State tax law (Measure 5).

Similar suits have beeri filed in Gresham ar¡d in Roseburg. In bottr cases, tlrc tax court
ruled in favor of the property owners that filed the suits. The tax court ruled that the fee

was a tax. The matter has been appealed to the Supreme Court. According to USA staff,
their sûormwater utility charge was established in the same manner as these other
communities, and they expect ûo get the same ruling at the tax court as in the previous two
cases. If this unfavorable n¡ling occurs, they would request a stay until a final decision is
rendered by the Supreme Court.

In view of recent deveþments, it appears possible that the existing stormrvater utility
charge, in its current form, may not remain as a viable method for financing operation and

maintenance of stormwater facilities.
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The City should continue to encourage and accept conüibuted facilities provided they are
consistent with the terms of this sûormwater masûer plan. General obligation or r€ryenue

bonds should be considered for those higher priority capital improvements not athibutable
to new development. LIDs may also have some utility but should be carefully weighed
against the City's recent bad experience with this funding mechanism. Use of the
General Fund is not recommended

Since portions of the stormwater capitat improvements may be financed through SDCs, it
is useful to consider SDC deveþment briefly. SDCs are developed by considering the
percent of the pro,posed capital improvement which will benefit new development and the
amount of impervious area added as a result of new deveþment.

The percents of the proposed capital improvements benefitting new deveþment were
presented ea¡lier in Table 11. Information about the amount of impervious area added as

a result of new development @oth public and private) is summarized below in Tables 12

and 13. The combined information presented in Tables tl, L2, and 13 would be used by
the City's financial consultant ûo develop stormwater SDCs for the community. SDC
development would be orie of the next logical st€ps in securing financing for implementation
of the recommended cåpital improvement plan.
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TABLE 12

Impenious Area Analysis for Developing lhainage Basins
Existing Conditions
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Table 13

hnpenious Area Analysis for Developing lhainage Basins
tr\rture Conditions
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CIIAPTER. 9 - PT]BLIC IWOL\¡EIVIEIYT

PT'BLIC MEETING - IYUI\ßER, ONE

The fi¡st public meeting on this stormwater master plan was'held on July 9, 1992. Direct
mail notices of this meeting were sent úo those people who attended the meetings on the

Murdock Basin Plan. The City t"tanager, two representatives from DEA, and five citizens

attended. Jim Rapp, Sherwood's City lvlanager, began the meeting with a brief
introduction. He discussed the need for the City ûo Eeat its süormwater in order to mitigate
the impact of Cedar, Rock, and Chicken Creels on the Tuatatin River. He also urged the

citizens in attendance to inform others about the meeting in order to increase public
involvement. Mr. Rapp concluded by introducing Ken Vigil, a rçpresentative from DEA,
who addressed the pu{pose and scope of the project.

Mr. Vigil explained that stormwater man4gement w¿N a concern because of flooding,
erosion, and pollution conúol. A recent judicial decision mandates the EPA ûo improve the

water quality of the Tualatin River. firis in turn forces municipalities that reside in the

Tt¡alatin River Basin tö femove excess phosphonrs from stormwater run-off. Pltosphorus

is a limiting nuhient in algat cell growth and the predominant pollutant of concern in the

Tualatin River. Excess phosphorus concentrations c¡ruse increased algal growth, resulting
in fluctuations in pH and dissolved oxygen concentrations. Many aquatic organisms are

adversely affected by these fluctuations.

He went on to emphasize that the stormwater master plan will be a general planning

document and not an engineering design report. Mr. Vigil explained that the specific goals

of the project a¡e: to document existing conditions and problems; ûo predict future
conditions; ûo identi$ needed facilities; an¿ ø evaluate costs and financing options. He also

explained that the scope of the work will include: a facilities invenûory; hydrology;
hydraulics; a water quality assessment; operation and maintenance; an evaluation of
alternatives; a capial improvement plan; and a financing plan. The meeting concluded wittt
a brief discussion of the project schedule and a question and answer perid.

Although no major concerns were raised, citizens asked questions regarding the costs of
proposed facilities. They told DEA re,presentatives that basements in the Old Town area

of Sherwood had flooding problems. Mr. Vigil reemphasized the need for community
involvement in order to make the planning document as useful as possible to the citizens
of Sherwood.
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PTJBLIC MEETING . IYI]MBER TIryO

The second public meeting was held on Ocûober 28, 1992, as part of the regular
City Council meeting. The City Council, City Manager, several citizens, and tr¡,o
rqnesentatives from DEA attended. Mayor RickA. Hohnbaum called the meeting ûo order,
and after other topics of discussion, thcMayor inûoduced'tlie City Engineers frãm DEA,
Ken Vigil and Joe Richa¡ds.

Mr. Vrgú discussed the overall goals, focus, and need for the sûormwater master plan.
Before the meeting, the City Council and saff received copies of the report outline and
inventory mapping. He referred ûo the information provided to the City at many times
throughout his presentation. He asked Mr. Richa¡ds to give a more indepth discussion on
some of the t€chnical aspects of the rqlort,.namely, the methodology for computing
sûormwater run-off.

Mr. Richa¡ds explained ttrat one of the methods used was developed by SCS and described
in Technical Release 55 CIR55) entitled, "Urban Hydrology of Small Watersheds,
2nd Editionn. This method was selected because it is widely accepted; it is based on cover
tyltes, land use, and soil cha¡acteristics; it is not dat¿ intensive; and it provides reasonable
estimates of peak stormwater n¡n-off rates. The other method, developed by the COE
commonly referred üo as Hydrology Engineering Center Model I (HEC-1), was utilized to
model the large portions of Ceda¡ and Rock Creeks which extend beyond Sherwood's UGB.
After discussing the applications of these two programs ûo the hydrologic conditions in
Shenvood, he turned the podium back over ûo Mr. Vigil who concluded his overview and
opened the floor for discussion. A general discussion followed:

PT]BLTC MEETING. NI'MBM. THREE

The third public meeting was held on Febnrary U, 1993, again in conjunction with the' regular City Council meeting. At the meeting, Ken Vigil gave an ufiate to the
City Council and staff, and the public attending the Council meeting, of progress made on
the sûormwaûer master plan. He explained that water quality sampling had been completed
and the results showed no surprises. No sþnificantproblems with stormwater quality were
found as a result of siæ-qpecific sampling and analysis. Some concerns still exist, however,
about water quality nea¡ the Frontier Iæather property. Mr. Vigil was asked by lim Rapp
to coordinate wittr DEQ and the U.S. Department of Fish and Wildlife Service (USFWS)
on thei¡ analysis of contamination at the propefy.
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The Council and staff discussed the difñculties associated with completing the plan in light
of changing regulaûory emphasis in the Tualatin River Basin. For example, the technical
basis for the rules which require sûormwater treahnerit facilities is currently under question.
Recent findings suggest that it may not be possible to reduce the phosphorus concentration
in the Tl¡alatin River by freating sûormwater (one of the pripary purposes of the original
treatment nrles). Furttrermorie, oonoerns have been raised by the Oregon Department of
Water Resources about the need to acquire water rights for sûormwater ponds to account for
the water use associated with the ponds.

The Council and staff also discussed the merits of constnrcting local süormwater treatment
facilities. lvfayor Walter Hiûchcock made the point that the sûormwaûer master plan should
include a far-sighted approach which anticipates mo¡e sEingent future regulations for
stormwater treatment. The master plan should place the City in a favorable position for
meeting future regulatioirs by taking action now. Furthermore, he felt that sûormwater
treatment was particularly important for protecting lnrtions of the future national wildlife
refuge planned for the Rock Creek Basin.

Mr. Vigil closed the meeting by stating that specific capital improvements, including local
stormwater treatment facilities, and their associated costs were being formulated now and
he would report on them during a future presentation.

PT]BLIC MEETING - NT]MBER. FOUR

Tlre fourth public meeting was held on April \4, 1993, in conjunction with the regularly
rcheduled City Council meeting. TVo iæms relating ûo stormwater were placed on the

"Presentations" section of the City Council agenda. The first item $tas a formal
presentation made by lohn Jackson and BiIl Gaffi of the Unified Sewerage Agency (USA)
about the history and latest deveþments in surface water management $ritttin USA's
jurisdictional area. The second item was a presentation by Mr. Vigil of DEA on the
stormwater master plan.

Mr. Jackson and lvfr. Gafft reported ttrat the initial focus of USA was to deveþ an overall
surface water management plan for the entire service a¡ea. Attention was also focused on
establishing program funding; public involvement and awareness; deveþment review;
maintenance; capial construction; water quality studies; and subbasin planning. More
recent activities have been directed at resolving regulatory, t€chnical, ild fiscal
uncertainties.
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Mayor tù/alt Hiûchcock asked Mr. Jactson if he had read the City's draft sûormwater master
plan and if he considered it ø be consisúent with USA's broader efforts. Mr. Jackson
replied that he received a copy of the draft document and reviewed it for general content
and scope. He reported that, based on his preliminary review, he felt that the document
was consistent with USA's subbasin planning efforts. In fqct, some parts of the City's plan
(such as the facilities inventory) a¡e broader in scope than USA's subbasin plans, according
to Mr. Jackson.

Immediately after the presentation by USA staff, Mr. Vigil made his presentation of the
City's draft stormwater master plan. He reported that the plan was approximately
90 percent complete. He gave a brief summary of the scope of the plan and then discussed

the recommended capital improvement plan in more det¡iil.

Following Mr. Vigil's presentation, lvlayor Hitchcock asked City Manager, Jim Rapp, what
the next step in the process of adopting the sûormwater master plan was. Mr. Rapp
responded by saing that a formal public hearing should be scheduled next. A motion was
made by the City Council ûo hold a public hearing in two weels and the motion passed

unanimously.

PT]BLIC HEARING

A hearing ûo accept public input on the sûormwater master plan was held on April 28, 1993.
The hearing was¡ well attended by past and present members of the City's
Planning Commission, but not by the public in general.

Joe Richa¡ds of DEA gave a brief presentation to the audience which focused on the general
purpose and scope of the master plan. Following Ivfr. Richa¡ds' presentation,
lvlayor Walt Hitchcock opened the hearing for public comment and ûestimony.

Only one qúznn gave testimony at the hearing. He reported that he was concerned about
plans to replace the open ditch on Oregon Sfreet with drainage pipe. His main concern was
that it be done in such a way that adjacent properties would continue ûo have adequate

drainage and not be flooded. Apparently he had wiüressed a problem with ftooding in the
past when a ditch was replaced wittr drainage pipe. After his testimony, Mr. Tad Milburn,
the City's Public Vlorts Direcûor, assured the citizen that the drainage pipe could be added

without causing flooding of adjacent properties.

fire hearing was closed by lvfayor Hitchcock who concluded by stating that the plan would
put the City in a favorable position to meet future sûormwater rules and regulations.
Adoption of the city-wide sûorm$'ater master plan was scheduled for May L2, 1993.
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USA On-site Detention and Treatment Rules



ctty of Sherwood, Oregon
ResoluÈl.on No. 92-520

À .nESOLIITfON ÀDoP|I|INC A SllAlE!.lENT OF PRINCTPLES fOR STORH llÀTER
MANÀGE¡|ENT rN THE CITY, INITràTrNc À COIiPREHENSTVE UPDàTE IlO TrrE
crrr srgR¡{ I{ATER MASTER PLAN, AND ESTABLTSHTTIG ÀN IFÍICIM DATE.

ÍIHEREAST ln recent yeârs the management of ctorn water guantfty and
qualLty has become a vastly roôrê complex and lmportant ttpccÈ of
munfcfpal concern ând rerponsÍblllty, and

IÍIIERE.AS, the Cfty's current ¡torn water master plan ras rdopted a¿
a tlne (198f) when 6torm water was generally nanrged In â nuch
ät fferent way from current practl-cea, and

¡üIEREÀS, the Ctty has been a full part,lcfpant fn reglonal efforts,
through the Unffl.ed Sewerage Agency (USÀ), to produco plane'
poll.cles, and pracÈlces coneLctent wlth current begt rànâg€ment
practices, and State and Federal regulatlons, and

ÍmEnEÀS, USÀ's plannlng effort has, of necelslty, bcen dlvlded lnto
sub-baslns of the TualatLn Rl.verr and the Sherwood ¡rca nay'not
becone Þârt of, an actl,ve sub-bagLn plannl.ng effort untÍI 1996 or
Iater, and

I|IIEREÀS, Lntense developrnent actfvlty wlthLn the Ctty dlctates that
an update to the storn-water master plans for thc Rocf Creelc and
Cedar Creek sub-basfns wlthfn the Clty needs to occur beforc 1996.

NOtl' TIIEREFORE, THE CITÍ RESOLVES ÀS FOLLOWS:

Sectlon 1 Uanaqement Pri.ncl.pleg. Àg an Interfn guldellne to Ctty
ons, bhe develoþent connunLtY¡

and property oernert wlthln the Clty¡ thê foltowtng ¡tatenent of
prtnclples for storm water nânagenent le hereby edopted:

ôr No property ahould auffer lncreaged runoff rate¡ ¡bove
presenÈ levels as a result, of upstrean developnent,
unlese a sub-bacLn stormwaüer mafiagement plan har been
approved.

b. À11 etorm srater dlacharged lnto a strean or wetlând shall
be substantlally'treated and aII ¡ratêr enanatlng fron the
Clty and dlschargtng into the propoted llurlrtln Rlver
National Wlldltfe Refuge chalt be of a qualLty to enhance' the overall functlonlng of the Refuge.

ResolutLon No. 92-520Àprfl 8, 1992
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C. All sfgnfffcânt w€tlands and asÊocfated rlpàrlan zones
srLthln the Clty shall be preserved. Lesscr $€tlrnde and
asnocLated rfparfan areâs, tf dLeturbed, ¡h¡lt be
mltfgat,ed in â prêder¡fgnatéd locatLon In accordance rLtha Ctty r¡etlands Lnventory approved by rll tpproprtate
State and federal agencf.es.

À storm water management master ;;r shart ba prepared
for all areas of the Clty and the approprlate fee and
çharges shall be adopted to ênsure ftt fnplenentatfon ln
a fLnely rnannet.

ê. Àll streams or pondt, ând assoclated rlparlan rreal,
shall be protected from the lnpactr of developnent and/or
returned to natural condLtLons, to the gre¡te¡È extentpractlcable, and nafntalned Ln a nanner thtt allowa
maxlmum publlc enjo!¡ment whfle prêservl.ng the functlonfng
of the nat,urâl êcology.

f. The City shâll, in cooperâtfon rrlth the Shenood School
DfstrÍct and other educat,lonal bodies, becon¡ ¡ cat¡lyst
f,or the educatLonal use and researçh of CIty saters,
wetlands, and natural areas.

g, ![he Ctty shall take â lead role ln workl,ng slth other
Jurfsdlct,Lons, Federal and Stats resource agenclec, and. lmpact,ed land or.tners ln lmplernentJ.ng thê precedlnE goale
through Interventlon up and down strean of rll ClÈy water
coursesr fncludfng those flowl,ng to areat outrl.de of the
Urban Growth Boundary.

Sectlon 2. Mast,er Plan Update. Clty ebaf f Ic hereby dlrect,ed to
r an immedlate compretienglve updat,e

to the City atormwat,er management uârter plan. Àr polltlcal
boundarles do noü neceraarLly conform to waterehcdr, and aü a
plannLng effort lncludlng ühe entLre Rock Creck rnd C¡d¡r Creek
dralnages ls clearly rell beyond the Cltyrg ffnancfal retourcer and
Jurfrdfctfonal authorlty, tt fs fecognlzed that a Cltv plan wlll
not, ananer aII stormwater guertlona, and that future reglonal,
cooperatlve eff,ort6 wtll be necessary to conplete the full
stormwat,er pLcùurc,

Sectl,on 3. Other PlannLnq_ Ef forts. USÀ l.¡ hereby strongly
encouraged to make every eff,ort wlthln lt¡ authorlty to eccclcrate
fta planning activitLeg fn order to provlde for regl.onal rolutlons
ln all areas of its Jurlsdlct,lon. fn the case of the Sherarood âr€a
fn þãñtfcular¡ USA rã eürongly urged to brÍng Clackamas county lnto
a stormwater management effort for the upper reache¡ of the Ceder
Creek and Rock Creek draJ.nages. Clty ctaff Ls hereby dlrected to
complete current Cfty etor¡nwater plannlng efforte a¡ erpedlt,louely
nesolutLon No, 92-520
Àprtl 8, L992
Page 2

d

¡.



as Posslble, v¡hlle taking care to maxl.ml.ze publfc lnvolvenent, Êoas to achl-eve the Ìegal authorlty to spend curent Clty capitiiresources on plan lmplementatlon.

seçt,f on 4. __ Finanç_eq. _ rn addltlon t,o current ctty capiÈalresources, City staff Ís hereby dlrecteci, as plannlng docu¡entl anddevelopment actions are approved, to lnrie6tlgatã ¡nd propoge
addlÈ1ona1 mechanlsms for fundlng the plannlng, enginãer-Lng,constructlon, and management of st,orn ¡rater facflltlãr. suõtr
nechanLsms could J.nclude but are not llmlted to: a Clty .curcharge
on the USA-trlde monthly st,ormwater "ueer" charge¡ ertalrlf¡hnent õfa nêw ctty .stormwater systern development charge (gDc) or a
surcharge. gn the prese_nt USÀ-¡rlde SDC; utitLzat,lon bf ifty -bondtng
capacJ.ty through the formatl,on of local Lmprovement dt¡tifcte r. oi
the Lssuånce of revenue or general obltgat,ton bondsi Jotnt ventures
wlth Interested reglonal, Stater äDd Felderal agenciei luch at USÀ,
the Oregon Department of E¡rvfronmental QuallÈy, and the U. g. Flsh
and lflldtlfe Servlce¡ the appllcatlon of further develop¡nent
exactfonc and/o¡ securJ.ng the cooperaü,lve partfclpatton of the
development commqnity in f,undfng ctorürratêr management ¡olutlons.

_Sggt-f_gn 5, Rggglutlon Dfctrtbuted. The Ctty Recorder tt hereby
fes of tr¡rc Resoluttod to ttrê

approprlate Ctty st,aff and consultants¡ to such agencfcc as USå,
ODEQ, DSL, and the Arrny Corp6 of EngÍneers; and to the Sherwood
development community.

SectLon 6. Effectlve Date. ÍlhLs Resolutfon shall becorne ¡ffectlve
upon approval and adoptLon.

Duly passed by the Clty Councll on ÀprlL 8, L992.

À, Ho llqyor
st:

ctty

Resolutfon No, 92-520
nprtl 8, L992
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Chapter 6 -- ADDfTIONAL SURFACE WATER I.IANAGE¡,ÍENT STANDARDS

WATER OUANTITY STANDARDS

6.01 Downstream Protection Reguirement

Each new development is responsible for mitigating
of that development upon the public storm water quantity
development may satisfy this requirement through the use
the following techniques, subject to the limitations and
in Chapters 6.02, and 6.03:

the-impacts
system. The
of any of
reguirements

a. Construction of Permanent on-site stormwater quantity
detention facilities designed in accordance with this Chapteri or

b. EnlarEement of the downstream conveyance system in
accordance with this Chapter and Chapter 3; or

c. The payment of a Storm and Surface Water Management Systen
Development Charger âs provided in Ordinance 23¡ which includes a
water quantity component designated. to meet these requirements.

6.02 Revier.¡. of Downstream System

Fqr new development other than the construction of a single
family house or duplex, plans shall document review by the design
engineer of the downstream capacity of any existing storm drainage
facilities impacted by the proposed development. That revievr shall
extend downstream tô a point where the irnpacts to the wãter surface
elevation from the development will be insignificant t oÍ to a poin!
where the conveyance system has adequate capacityr âs determined by.
the procedures in Section 3.03. If the increase in surface waters
leaving a development will cause or contribute to documented
significant damage from flooding to existing buildings or dwellings,
then the identified capacity deficiency shall be corrected prior to
developmentr oE the development must construct on-site detention as
defined in Section 6.04.

6.03 Criteria for Reouirino On-Site Detention to be Constructed

The Agency and/or City shall determine whether the on-site
facility shall be constructed. If che on-site facility is
constructed, the development shall be eligible for a credit against
SwM SDC feesr âs provided in Agency rules.

On-site facilities shall be constructed when any of the
following conditions exist:

a. There is an identified downstream deficiency, as defined in
Section 6.02, and detention rather than conveyance system
enlargement is deterrnined to be the more effective
solution. . -

There is an identified regional detention site within the
boundary of the development

Chapter 6 -- Additional SWM Standards Page I
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U. There is a site within the boundary of the development
which would qualify as a regional detention site under
criteria or capital plan adopted by the Agency.

6.04 On-Site Detent ion Desion Criteria

Un1ess designed to meet the.requirements of an identified
downstrearn deficiency as defined in Section 6.02, storm$tater q.uantity
on-site detention facilities shall be designed to capture run-off so
the run-off rates from the site after development do not exceed
predevelopment conditions, based upon a 25-year, 24 hour return
storm.

When designed to meet the requirements of an identified
downstream deficiency as defined in Section 6.02' stormwater quantity
on-site detention-facilities shall be designed such that the peak
.run-off rates s¡ill not exceed predevelopment rates for the 2 through
100 year stormsr âs required by the determined downstream deficiency.

Construction of on-sit,e detention sha1l not be allowed as an
option if such a detention facility would have an adverse effect upon
receiving waters in the basin or subbasiri in the event of flooding'
or would increase the likelihood or severity of flooding problems
downstream of the site.
6.05 On-Site Detention Design Method

The procedure for determining the detention quantities is set
forth in Section 4.4 Retention/Detention Facility Ànalysis and
Design, King County, Washington, Surface Water Design Manual (ibid)
except subchapters 4.4.5 Tanks | 4.4.6 Vaults and Figure 4.4.4G
Pe.rmanent Surface Water Control Pond Sign. This reference shall be
used for procedure only. The. design criteria shall be as noted
herein. Engineers desiring to utilize a procedure other than that
set forth herein shall obtain Agency and/or City approval prior to
submitting calculations utilizing the proposed procedure.

For single family and duplex residential subdivisions,
stormwater quantity detention facilities shall be sized for the
impervious areas to be created by the subdivision, including all
residences on individual lots at a rate of 2640 square feet of
impervious surface area per dwelling unit, plus all roads which are
assessed a SWM monthly fee under Agency rules. Such facilities shall
be constructed as a part of the subdivision public improvements.
Construction of a single family or duplex residence on an existing
lot of record is not required to construct stormwater quantity
detention facilities.

AII developments other than single family and duplex, whether
residentialr':nulti-family, commercial, industrialr or other uses, the
sizing of stormwater guantity detention facilities shall be based on
the impervious area to be created by the development, including
st.ructures and all roads and impervious areas which are assessed a
SWt'f monthly fee under Agency rules. Impervious surfaces shall be
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determined based.upon building permitsr construction prans, sitevisit's or other apþropriate mèthods deemed reliable by agency anð,/orCity

6.06 Floodplain Desi gn Standards

6.06. r Balanced Cut and Fill Standard

All fill placed in a floodplain shall be balanced with=an egualamount of removal of soil material. No net filt in any floodplairi isallowed with two exceptions. The first is when an engineerin-g studyhas been conducted and approved by the Agency showing that thãincrease in water surfacè elevatiõn resuttin! frorn tñe fill will not
cause or contribute to significant damage from flooding to existingbuildings or dwellings on proper,ties upãtrearn and downstream. Asecond_excef'tion will be v¡hen an area has received special protection
!Io* floodplain improvement projects which either loier thefloodplain, or othèrwise protect affected-properties, are approved bythe Agency' where_ the exceptions comply wittr ådopted master þtans , íf
?nY, and where all required permits ãnã approvalé have been ðbtained
iqt-_cognliance with other locá1r state, anã-federal lav¡s regardingfill in ftoodplains, including FEMA ru1es.

6.06.2 Excavation Restricted

Largg-areas may not be excavated in order to gain a smallamount of fill in a floodplain¡ Excavation areas sñall not exceedthe filt areas by more than 50 percent of the square footage, "tti.""approved by the Agency.

6.06.3 ExcavatÍon and Fill Volume Calculation

6.06.4 Excavation Grade Desiqn Standard

The excavated area must be designed to drain if it is an areaidentified to be _dry in the sunmer i for example , if it is to be used
fgt a-pgrki or if iÈ is to be moweà in the summer. Excavated areasidentified as to remain wet in the sunmer, such as a constiuctedweEland, shall be designed not to drain. For areas that are todrain, the lowest elevãtion should be at least 6 inches above thewinter "1.ê:¿ water,r elevation, and sloped at a minimum of 2 percenttowards the drainage s¡ay. one percenf slopes will be allowed insmall areas.

Excavation Location

Any excavation dug below the winter "low water,, elevation shallnot count towards compensating for fill, since these areas would befuIl of water in the winter, ãnd not available to hold storm waterfollowing_a rain. Winter "1or{ water" elevation is defined as thewater surface elevation during the winter whên it has not raiireà forat least three days, and the frows resulting from storms havereceded. This elevation may be determined irom records, studies, orfield observalign. lny fit1 placed above the 100 year irooaprainwill not count towards the fiil volume.

6.06. s
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part of the same development project which placed Æhe fill.

6.07 Floodway Desiqn Standards

6.07.1 Obstruction Prohibited

Nothing rnay be constructed or placed in a floodway that will
impede or constrict the flow of storm water. This includes' but is
not limited to ear.th works, street and bike path crossings, and
trees. If.an object is placed in the floodway, the floodway must be
widened or modified to accommodate the storm flows with no measurable
increase in water surface elevation upstream or downstream' or unless
the property owners of property where the water surface increase
occuis grant written permission by agreement or easement.

The floodway may not be nodified such that water velocities are
increased such that stream bank erosion will be increased, unless the
stream banks'are protected to prevent an increase in erosion.

6.07 .2 Floodway Modifications

Any proposed work within or modification to a floodway muÉt be
certified by an Oregon Registered Professional Engineer as meeting
the requirements of Section 6.06.1.

6.07.3 Floodway Identification
For streams, creeks, rivers and other watercourses where the

Agency has not identified the floodway, the entire floodplain shall
be treated as a floodway t ot a study prepared by an Oregon Registered
Professional Engineer and approved by the Agency may be used to
define the floodway lirnits for a stream section.

WATER QUALITY STANDARDS

6.08 Sensitive Areas

6.08.1 Definition

Sensitive areas shall include all water feature systems which
serve as water quality filtering systems t oÍ otherwise function to
improve the s¡ater quality of the storm and surface water system, and
are limited to:

a. existing or created wetlands;

b. rivers, streams, and creeks carrying flows from I00 acres
or morei
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c impoundments (lakes and ponds) with avera
summer of 1 acre-foot or more, ot with a
more.

9e
dep

v¡ater i-n the
th of 3 feet or

Sensitive areas shall not include a constructed wetland, an
undisturbed corridor (a buffer) adjacent to a sensjtive arear or a
water feature, such as a lake, constructed during an earlier phase of
a development for specific purposes not including water quality, such
as recreation.

6.08.2 Study

The Agency and/or City shall require the applicant to provide a
study identifying areas on the parcel which are or may be sensitive
areas v¡hen, in the opinion of the Agency or City:

a. an area or areas on ê parcel may be classified as a
sensitive area

b. if the parcel has been included in an inventory of
sensitive areas adopted by the Agency or City and more site
specific identification of. the boundaries are needed.

6.08.3 Undisturbed Corridor Reguired

New development or a division of land adjacent to sensitive
areas shal-I preserve and maintain an undisturbed corridor. for a
buffer wide enough to proteci the water quality functioning of the
sensitive area. The undisturbed corridor is a facility required to
prevent damage to the sensitive area caused by the devélopment. The
undisturbed corridor shall be a mini¡num of 25 feet wide, measured
horizontally, from the defined boundaries of the sensitive area,
unless otherwise approved by the Agency or City as meeting the'
following exception.

Where no reasonable and feasible option exists for encroaching
within the minimun 25 foot undisturbed corridor, such as at a'road
crossing or where topography limits options, then a facility
eguivalent to the 25 foot corridor shall be provided.

6.08.4 Desion Standards :)t the Undisturbed Corridor

The corridor shall be left in a natural stater or allowed to
return to a naturaL state. No structures, development, gardens,
lawnsr or other activities shall be allowed which otherwise detract
from the water quality protection provided by the corridor, except as
allowed below:

a. A road crossing the undisturbed corridor
to the sensitive area or across the sensitive area

to provide access

b. Utitity construction, providing the corridor is restored

c. A gravel walkway or b:ke path, not exceeding I feet in
If the walkway or bike path is paved, then the corridor must

Chapter 6 -- Additional SWM Standards page 5

widttr.



be widened by the width of the path. A.paved or gravel path may not
be constructed closer than t0 feet from the boundary of the
sensitive area, unless approved by .the Àgency or City.

d. Measures to remove.or abate hazards, nuisances, or fire and
life safety violations.

The Agency or City rnay require that the corridor be fenced,
signed, delineated, oÍ otherwise physically set apart from par-cels
that will develop.

6.08.5 Location of Undisturbed Corridor

In any residential development which creates multiple parcels.
or lots intended for separate ownership, such as a subdivision, the
undisturbed corridor shall be contained in a tract, and shall not be
a part of .any parcel to be used for the construction of a dwelling
unit.

The Agency or City rnay require that the tract shall be
dedicated to thè egency, or require an easement conveying storm and
surface water management rights to the Agency or City and preventing
the owner of the tract from activities and uses inconsistent with the
purpose of the tract.

6.08.6 t¡titigation
The adverse affects to water quality and quantity of any work

in a sensibive area'shall be compensated by an amount of rnitigation
and repl-acement necessary to replace the water quality functioning.of
the sensitive area as determined by the Agency or City. No fill,
removal t ot modification of a sensitive area shall be approved unless
theie is no reasonable and feasible alternative, as determined by the
Agency or City.
6.09 Placement of Water Quality Facilities

Chapte
quality faci
water qualit
of existing
by the Agenc
the water qu

r7
lir
yf.
or
yo
aIi

specifies that certain properties sha1l install water
ies for.the purpose of removing phosphorous. No suçh
acilities sha11 be constructed within the defined area
created wetlands unlèss a mitigation action, approved
r City, is constructed to replace the area used for
ty facility.

The water quality facility shal1 not be placed in the
undisturbed corridor required in Section 6.08.3, unless the corridor
is widened to compensate for the placenent of the water quality
facility.
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CHAPTER 7 - PER¡.ÍANENT ON-SITE WATER QuÁLrTy FACTLITTES

7.01 Purpose of Chapter

The purpose of this Chapter is to require new. development and
other activities which create. impervious surfaces to construct or
fund on-site or off-site permanent water quality facilities to reduce
the amount of phosphorous entering the storm and surface water=-
system.

7.02 Application of Chapter

The provisions of Chapter 7 shall apply to all activities which
create new or additional impervious surfaces, except as provided in
Section 7.03.

7.03 Exceptions

7.03. r

Those.developments with application dates prior to July I,
L990. Application date shall be defined as the date on s¡hich a
complete application for development approval is accepted by the
responsible jurisdiction in accordance wibh the regulations of the
local jurisdiction.

Construction of one and t(so family (duplex) dwellings.

7 .03.3

Sewer lines, water lines, utilities or other land development
that will not directly increase the amount of storm nater run-off orpollution leaving the site once construction has been completed and
the site is either restored t,o or not altered from its approxiinate
original condition.

7.04 Oefinitions

7.04.1 Stormwater Qualitv Control Facilit v

Stormwater Quality Control Facility refers to any structure or
drainage way that is designed, constructed, and maintáined to collect
and filter, retainr or detain surface water run-off during and after
a storm event for the purpose of water quality improvement. It may
arso include, but is not rimited to, existing features such as
constructed wetlands, water quality swares, and ponds which are
maintained as stormwater quality control facilities.

7.04.2 Water Quality Swale

Water Quality Swa1e is a vegetated natural depression, w.ide
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shallow ditch, ot .constructed facility used to temporarily store,
router or filter run-off for the purpose of improving water quality.

Existing Wetlands are those areas identified a¡d delineäted as
set forth in the Federal Manual for ldent.ifying tfre'Oefineating
Jurisdictional Wetlands, January 1989r oE as amended, by a qualified
wetlands specialist.

7.04.3 Exist tno Wetlands

7.04.4 Created Wetlands

Created Wetlands are those wetlands devèloped in an area
previously i.dent,ified as a non-wetland to replace, or mitigat,e
wetland destruction or displacement.

1 .04.5 Constructed Wetlands

Constructed t{etlands are those v¡etlands developed as a water
quality or quantity facility, subject to change and maintenance as
ãuch. -Thesã areas must be clearly defined and/or separated from
existing or created wetlands. This separation shall preclude a free
and open connection to such other wetlands.

7.05 Permit Required

Except as provided in Section 7.0
change to improved or unimproved real p
likely to, i'ncrease the rate or quantit
the site without first obt,aining a perm
following the conditions of the permit.

7.06 On-Site Facilities Required

3, no person shall cause any
roperty that will t ot is
vi

of run-off or pollution from
t from the Agency and

{
T
l

{
,JA:¡-

For new developmentrsubject to the exemptions of Section 7.03,
no permit for constructionr or land development, or plat or site plan
sn:1t be approved unless the conditions of the plat, plan t ot permit
approval' require permanent stormwater quality control facilities in
accordance with this Chapter.

7.07 Phosphorous Removal Standard

The stormwater quality control facilities shall be designed to
rsiinove 65 percent of the phosphorous from the runoff from I00 percent
of the newly constructed irnpervious surfaces. Impervious surfaces
shall include pavement, buildings, public and private roadways' and
all other surfaces with sinilar runoff characteristics.

7.08 Design Storm

The stormwater quality control facilities sh;Il be designed to
meet the removal efficiency of Section 7.07 for a mean summertime
storm event totaling 0.36 inches of precipitation falling in 4 hours
with an average return period of 96 hours.
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The on-site facirity shalI be constructed unless, in thejudgme¡rt of the Agency and city, any of the forlowing conditionsexist,:'

ê. The-site.topography or soils makes it impracticar, orineffective to construct an on-site faciiity.
b. The site is srnall compared to the development plan, and theIoss of area for the on-site facitity woütd präclude theeffective development.

c. There is a more efficient and effective regional sitewithin the subbasin and in the near viciniõy.

7.09 Desïgn Requirements

The removal efficiency in section ?.07 specif.ies only thedesign requirements and are not intended as a basis for peif.ormanc.evaluation or-cornpliance determination of the stormwater qualitycontrol facility installed or.constructed pursuant to thi; Chapter.
7.I0 Criteria for Reôuirinq the On:Site Facility to be Constnrcted

7.11 Facilitv Permit Aooroval

â.

b.

c.

A stormw3!"t,quality conttol.facility permit shall be approvedonly if the following are met:

The. desígn_manual 'lsurface water euality FacilitiesTechnical Guidance Eandbook" may be useã in prepating theplan for the yltel.quality faciiity. ine prät, site"pran,or permit apprication includes plans and a- ceriificati.onprepared by_an oregon registereä professionar engineer thatthe proposed stormwater quality cõntrol facilitiãs havebugl designed in accordance wi-ttr criteria expected toachieve removal efficiencies for total ptrosp-horous rdquiredby this Chapter, and

The plat, site plan, or permit application shal1 beconsistenc with the areas used tõ-determine the removarrequired in Section 7.07 , and

A financial assurancer or equivalent security acceptable tothe Agency or 9itv, is provided by the appliôant *^rriðnassures that the stormwater qualily contiõt facitities areconstructed according to the prans established in the prat,site plgnr or.pgrmi-t-approval-. The financiai-"""uiän"" *uybe combined with other-iinancial assurance requirementsimposed by the Agency or City, and

An operation and maintenance plan documenting how the waterquality facility will be mainiained, and a statement as towho wilr be responsibre for assuring the long term

d.
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compliance erith the p1an. A copy of the operation and
maintenance plan shall be forwarded to DEQ no later than
one month following construction of the water quality
facility.

7 .L2 Sys tem Development Charqe

If under Section 7.I0r ârl on-site facilit
constructed, the System Development Charge shal

ye¡
1b

il1 not be
e paid.

7.I3 Enforcement

Failure to cornply with any. provision of this Chapter shall be
deemed a violation of this ordinance. In such event' the Agency and
City may take enforcement action pursuant to applicable Agency
Ordinance and rules adopted thereunder.

7 .L4 Permit.. Fee

The Agency and City shall collect a reasonable fee for the
review of p1ans, administration, enforcement' and field inspection to
carry out the rules contained hereín.

7.f5 Residential Developments

The permanent stormwater quality control facilities for the
construction of any single fagily and duplex subdivision shall be
adequately sized for the public improvements of the subdivisíon and
for t.he future constructíon of single family and duplex houses on the
individual lots at a rate of 2640 sguare feet of impervious surface
per dwelling unit

7.16 Placement of Water 'Oualitv Facilities
No water quality facilities shall be constructed within the

defined area of existing or created wetlands unless a mitigatign
action is approved by the Agency and €ity, and is constructed to
replace the area used for water quality.
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APPEI{DX C

Emergency Spill Response Pl¡n



In case of emergency notifY:

9-1-1

1-800-452-0311

EI'ÍERGENCY OP.ERATIONS PLAN

$AZARpOUS UjATERTALS

ÃNNEX S

(Oregon Emergency Response. Systen (OFìRS)

1

2

Disclaimer: Government entities, while cornplying with the provi-
sions of this plan, shall not be liab1e for death, in-
jury, or loss óf property except in cases of willful
rnisconduct, gross negligence or bad faith.

Agencies Participatinq in the PlênnÍng Process:
1. Washington County Department of Pub1ic Safety

(office of EmergencY Managenent)
Z. Washlngton County Ernergency Medical Services Coordinator
3. Washington County Oepartment of Hea1th and Human Services
4. Washington CountÍ peÞartment of Land Use and Transportation
5. $tashington County Counsels office
6. Í{ashington County Board of Commissioners
7 . l{ashington County Adrninistrator I s of f ice
8. Washington County Fire Defense Board
9. Forest Grove 9-1-l- Center
10. Fire Con
11. Unified Sewerage Agency of Washington County
L2. American Red Cross
13. Washington County Consolidated Communications Agency
L4. City of Beaverton Emergency Managerneñt
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sEctrroN r
Purpose, Scopè. Limitations, Relatíonship
To Other Plans, Exceptions

Purpose: The plan describes in d.etail how Washiñgton County
emergency response systen wiII operate durÍng emergiencies
involving oif or hazardous materials. It is consistent with
Oregonts Oil and Hazardous Materials Emergency Response Plan
(Annex O) and. satisfies requirernents of Oregon Revised Statutes
Chapters AOL, 469 and 597

Scope: The plan describes the roles and responsibilities of all
local responders within l{ashington County and parts of Clackamas
and Multnomah Counties served by TualatÍn VaIIey Fire & Rescue.
It identifies who will be in charge of an incident. It provides
guidelines for coordinating energency services. It also
describes how Washington County will coordinate with:

- adjacent jurisdj-ctions
- state agencies
- federal agencies

Ioca1 private industry
- volunteer organizations

Limitations: !{ithin I{ashington County, there are several linita-
tions facing agencies involved in hazardous materials response
and cleanup. tfre tottowingr is a list of such lirnitations; it is
not meant to be comprehensive, but exernplifies the limitatíons.

- Fire apparatus exceeds the weight tirnits on some bridges

- Limited interagency communications capability

- Financial lirnitations for cleanup related to the scarcity
of Superfund money

Relationship to other Plans:

Federal:
The National Response Plan is hereby incorporated by this
reference.
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State of Oregon:
The Oregon Emergency Response System (OERS) and the state
agency response capabilitíes are described in Annex o.
I{ashington County recognizes Ànnex O and hereby incorporates
it, by reference lnto this emergency plan

Cities in l,Iashington County:
have the opt,ion of adopting this plan or creating their own.
However, it is expected that city plans will complement, this
plan.

Exceptions: All hazardous materials i-ncidents within Washington
County have public health aspects that require appropriate
management in order to ¡neet County responsibilit,ies under
Oregon Law (ORS 43,3) . In order to minimize County
liabilities, theré arê no exceptions to this plan.

SEC1TÌON TI

Definit,ions of Key Terms

Emergencv operations Center (EoC) means site from where
local, state and federal agencies coordinate off-scene
support to on- scene responders. This includes State, County
and City EOCs.

Hazardous Material (Haz-Mat) means any elernent, compound,
mixture, solution or substance which, when spilled or
released into the air or into or on any land or waters of the
stater ntây present a substantial danger to the public health,
safety, welfare or the environment.

Incident, means any event that results in a spill or release
of hazardous materials. Action by energency service
personnel will be required to prevent or minimize loss of
life or damage to property and/or natural resources.

Incident Commander (IC) means the one individual in charge at
any given time of an incident

fncident Command Svstem (ICS) means the combination of
facilities, equipment, personnel, procedures, and
communications operating with a command structure.
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On-Scene Coordinator (OSC) means the individual on-scene
responsible for coordinating the resources at each respective
Ievel of government. oSCs. may include:

- Local On-Scene Coordinator (Ï,OSC)
- State On-Scene Coordinator (SOSC) - '
- Federal on-Scene Coordinator (Fosc)

Public Information Officer (PIO) means a designated person
who provides information to the public and media.

Responsible Partv (RP) means the person or fir¡n who, by law,
is iinancially liable for cleanup of any spilL or release.

Unified Connand means the rnethod by which local, state and.

@s wiII work with thã rncident Commander to:

1. Determine their roles and responsibilities for a given
incident.

Determine their overaLl obJectives for managemetrl- of an
incident.

3. Select a strategy to achieve agreed upon objectives-

4. Deploy resources to achieve agreed upon objectives.

I,Iashinaton County means the geographical location within the
County boundary.

SECTION III

Washington county Emercrency ResPonse System

A. Summary

The local fire aqency (unless otherwise desígnated) will
assume the command during the emergency phases of an inci-
d.ent. AII other local responding'agencies wiII provide
support to the lead agency during the emergency phases of
an incident.

2

1
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2. State and Federal atrencies will be utilized according to
the guidance set forth in Annex O of the Oregon State Emer-
gency Operations PIan. Requests for state and Federal as-
sistance shall be made through the Office of Ernergency Man-
agement unless the situation is life-threatening.' For a
Iist of frequently used agencies, see littachment 1.

3. Orecron Departnent of Environmental oualitv (DEol shall as-
sunã the tead role for directÍng the cleanup and site
restoration.

4. Private industrv is legally responsj-ble for reporting the
spill, performing cleanup or hirÍng a cleanup contractor
and disposing of the spilled ¡naterials.

5. Some volunteer organizations rnay be used. to provide assis-
tance to responding agencies. Requests for volunteers will
be made through the Office of Emergency Management.

Notificationè:

1

NOIIE- the following emeigenay notifications do not exempt
tbe Responsible Party from notÍfying the appropliat,e govern-
ment agencies.

Local Noti.fications -
9-1-1 Center

Business/Occupant office of Emergency Management

Other agencies as needed: LUT OERS Health Dept-
including, but not lirnited
to Water Suppliers, USA, etc.

2. Regional Notif ications 9-1-1 Center \.¡i11 notify the ap-
propriate Haz-Mat tearn as necessary
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c.

3. State Notification - 1-8oo-452-o311 (24 hrs) activates the
Oregon Emergency Response System (OERS), which.can provide
state assistancé to local rãsponders. Most spills that
involve oil or hazardous materials must be reported. by the
spiller to OERS. It is recommended that local governments
bontact OERS so the state system can bä þrepared to respond
if needed.

4. Federal Notifications'- 1-800-42{-8802 (24 hrs) activates
the National Response Center (NRC), which can provide feder-
a} assistance. Depending on the type and quantity of mate-
rial spi}Ied, the spiller must notify the. NRC. OERS wiII
make this notification upon request.

Incident Management

1. Emergency Response

a. Local fncident Comrnand - The lead local incident command
agency is the local Fire Department/District having.
júrisáiction. When the incident comnand agency arrives
on scene it shall:

(1) Assume incident command

(2) Establish an appropriate incident command post

(3) Contact the State through OERS for technical
assistance

(4) Establish a unified command if more t'han one
1eve1 of government is involved

(5) Designate a local'on-scene coordinator (LoSc) for

(6)

local resources

Be in charge of and responsible for all emergency
response operations

Designate a Public Information officer (PIo)

Assure notifications are made

(7)

(B)
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(9) Identify the level of incident if possible

b. Change of Comnand - Incident command wiLl remain with
the Incident Command Agency until emergency operations,
including stabilization and control activitieis, are
cornpleteã; unless the incident cont¡nånder requests
another agency to assume control.

Cleanup and Restoration

- Once the emergency phase of the incident is over, the
appropriate state agency will assume control of the cleanup
unless other arrangements have been agreed to. They can be
reached by calling OERS at 1-800-452-0311.

D. Emergency Operation Centers (Eoc)

- The Washington County EOC is located in the basement of the
Public Safety Buítding in the 1oo block of Lincoln Àvenue in
Hillsboro. It, will be activated by the Office of Enrergency
Managenent at the direction of the Ernergency Management
Director.

E Technical Assistance

- Technical assÍstance on hazardous materials is available from
some of the organizations listed in attachment 1".

F. Public Infornation

- Public information will be coordinated between on-scene and
off-scene operations. A PIO will be designated by the incident
commander to issue infornation about the incident. The PIo will
issue information provided by the incident commander and in
coordination with the appropriate local, state, federal and
private agencies.

2
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SEC1TION IV

Responsibilities

A. Fire Service

Some communities in Washington County may choose a different
Incident Command Agency. If so, that community has the respon-
sibility to create-a.pLan reflecting such changre and inform the
Office óf emergency Management of such planning efforts.

1. provide Incident Commander and implement Incident Command
System (fcs)

2. Estabtish a command post and a unified command with other
agencies

3. Provide personnel trained in Haz-Mat emergency response.

4. Make ínitial product identification and notification per
departmental Standard Operating Gui.delines (SOG) .

5. Undertake initial incident nitigation efforts which may in-
clude firefighting, rescue, containment, decontamination
and emergency ¡nedical care.

6. Provide and control public information-

7. Provide initial site securitY.

8. Support other agencies and tasks as may be appropriate.

9. Provide and mai'ntain communications -

B. Law Enforcement

1. Maintain perimeter and limit access to spill area.

2. Maintain communications

3. Provide crowd and traffic control.
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4. Detour traffic.
5. Take charge of rnajor evacuation.

6. Coordinate tasks wit'h Incident Command-.

7. Execute drug lab activities as per the Guidelines for the
Response to Drug Lab Scenes in Washington County or
estäblished plañs for drug lab response-

C. Emergency Medical

1. Provide emergency care as needed

2. Provide patient transPort

3. Provide triage, isolation sectors and assist in
decontamination as needed

D. Energency Management

1. Confirm initial notifications

2. Provide assÍstance in secondary notifications

3. Provide assistance in procurement of materials, resources,
and technical assistance.

4. Activate the EOC as appropriate.

E. Department of Land Use and Transportation

1. Provide as.sistance to U.S.A. with sev¡erage control.

Z. Provide assistance to U.S.A. and water districts with water
control.

3. Provide routing assistance through barricades, traffic
tight control 

.and 
routing control.

4. Provide maps, aerial photos, assessment records, and other
information as needed.
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5. provide such equipment and material as may be available.

F. Departrirent of Health and Human Services

1. . Provide technical support for emergency operationè.

2. Ensure protection of public'health-

3. Provide support in environmental monitoring.

G. Unified Sewerag,e AgencY

1. Control sewage

2. Provide maps, diagrams and plans of sewerage systems, as
needed

H. Others

Tbese and other resources are available through the office of
Emergency Management.

1. American Red Cross

a. Establish and maintain mass care'facilities for
dísplaced Persons.

b. Assist in reuniting families who become separated
because of the incident.

c. Assist with other human services within their
capabilities.

2. Explorer Post #877

Assist law enforcement agencies with traffic control and
security of the area.

3. Amateur Radio oPerator GrouPs

Assist with communications via amateur radio systems.
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4 Salvation Arny

Work with the American Red Cross in supplementing human
services and mass care.

H Industry ' '
1. Private industry is responsible for faniliarizing thern-

selves with this plan and working with state and local gov-
ernment to see that their emergency operations plans are
consistent with this plan and the oregon Emergency Opera-
tions PIan.

2. Private industry is responsible for responding to emergen-
cies as requl-red by law.

3. Private industry is r"sponsible for cleanup and. site resto-
ration v¡hen required to do so by law.

4. When requested and if possible, private industry will pro-
vide expertise and resources to local government and/or
state government to help nritigate the effects of a hazard-
ous materials incident.

5. Private cleanup contractors can provide resources, equip-
ment, and knowledge on the removal and disposal of
contarnination.

. SECTION V
Emerqencv Procedures

Actual implementation wiLl be based on incident cornmand pro-
cedure adopted by individual agencies.

A. DISCOVERY - The first person to arrive on the scene should:

1. Assess the situation - protect yourself frorn
contamination - observe from a safe distance upwind and
upground from the material

2. Determine if persons are injured or in danger
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3. Get hetp - call 9-1--1 and tell the¡n you are
reportiñg a hazardous materials incident

4. Advise the public to keep clear or assign someone to do so
while you go for help - .

INITIAL RESPONDERS - (Refers to those with I'First Responder -
Attarenessr training as defined by 29CFR191O.12O and enforced
by oregon osHA.¡ õttrers with less traininq should act in
accorda¡rce with the |tDiscoveryrr phase above

1. Size-un/Identification

a. Approach from upwind and upgrade

b.. observe from a safe distance

c. IIse binoculars if necessary

d. Examine placards/labels

e. Intervievr driver, conductors, facility operator, dock
managier, etc.

f. Examine shipping papers or identification numbers

Refer to DoT Guídebook or Firefighters Handbook of
Hazardous Materials

g

Note: it is important to utilize 2 or 3 sources for
the identification of material and appropriate
actions.

2. Isolate area

a. Avoid contact with materials, fumes, dust, etc.

b. Establish control line at a safe distance

c Eliminate or avoid ignition sources

Determine if larger evacuation is necessary to keep
people away from chemical-s

d
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Provide for Personnel Safetv

a. Use appropriate personal protective equipment

b. Consciously.avoid committing personnel and eqüiprnent to
an unsafe situation

Rescue iniured persons - (if it' is possibl-e to do so in a
safe manner)

Identify a}t people who rnight have been injured or exposed.

Notification and Technical Assistance.

a. Notification - 9-1-1 (for more informat,ion see Section
rrr)

b. Technical Assistance - (for more infornation see
Àttachment 1)

- oERs (1-800-4s2-0311)
- NRC (1-800-424-8802)
- CRE!{TREC (1-800-452-9300}
- Emergency Medical Àdvice:

Poison Control Center (1-8Oo-452-7L65 or 225-8968)

C. When working with another açfency, be prepared to provide
the folto!,ting infor¡nation:

(1) Your name, agency, location, and call-back number

(21 Type of material involved, characteristics,
physical state, physical effects

(3) Amount of material released, duration of
release, total amount that may be released

(4) I^lhether significant amounts of substance appear to
be entering the atmosphere, nearby waterways,
storm drains

3

4.

5.
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(5) Direction, height, color, odor of vapor clouds or
plume

(6) Weather conditi'ons, Local terrain conditions

(7') Injuries, contamination, exposure

(8) Responsible partY

(9) Personnel on scene

6. Establish Incident Connand

a. Determine who is the incident commander

b. Set up field command post at same location

c. Advise dispatcher of exact locat,ion of command post

d. Establish communications with off-scene help

e. Brief nevt commander

INCIDENT COMMÄNDER

'lthe Fire Standards and Àccreditation Board has adopted
standards for incident con¡nand training and these standards are
hereby adopted by this reference.

1. Establish Incident Command

a. Clearly identify yourself as Commander

b. Make sure command post is at a safe d'istance

c. Establish unified command, if appropriate, with
agencies on scene

d. rdentify lead state agency, if any

e. Establish staginq areas for equipment, medical
treatment
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t II

Àssure notifications are made (see Attachment 1)

Determine assistance needed from the State and others

2. Determine the Hazard

Check placards, shipping' etc.
Use reierence books and off-scene help (i.e., OERS,
State Fire Marshal, CHEMTREC' etc. )

c. Identify hazardous rnat'erial, estimate threat to the
population and environment

d. Determine windspeed and direction

e. Determine downwind, downstream, and d.ownslope exposures

f. Identify ignition sources

g. Use avaitable detection equipment

3. Provide for Personnel Safety

a. Ensure the use of proper personal protective equipment

b. Evaluate need for further evacuation

c. Document personnel exPosure

4. Assiqn Personnel Responsibilities

- Staging
- nvaóuaõ.ion (see paragraph H below)
- Rescue
- Traffic and crowd control
- Containment
- Fire suppression
- Public Information (see paragraph I below)
- Communications
- Safety
- Emergency Medical
- Docurnentation

f

g

a
b
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5. Evaluate Control Line and Revise if Necessary

a. Use taPer rope, fire-hose, etc'

b. Leave a margin for error . .

6. Incident Ma,nagrement

a. Develop incident action PIan

b. oversee incident oPerations

c. Coordínate activities with EoC

7. Decontamination

a. Àssign decontamination area officer and team

b. Id.entify people and equipment possibly exposed

c. Set up decontamination area procedures

MEDICAL SERVICES

1. Be aware of dangers

2. Take proper precautions to protect yourself when handling
casualties

3. Coordinate actions with the incident commander

4. Identify med.ical risk .to victims and emergency responders

5. Establish medical triage area

6. Determine and establish appropriate treatment upon screening

7. Cöordinate Emergency Transport Services

8. Coordinate with hospital and medical personnel

g. Coordinate with ned Cross Mass Care Coord'inator and EOC

logístics regarding medical-'services required by evacuees
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10. Decontaminate personnel - victims and eqgipment as needed

11. HeIp question/examine responding personnel on state of
health and treat as required

PUBLIC HEALTH ' .

1. Identify yourself. to the incident commander and indicate
that you represent Public health

2. Coordinate with nedical services

3. Confirm health hazard

4. Investigate'toxic levels of materials involved

5. Confirm evacuation area perimeters

6. Ensure no biological agents involved

7. . Ì{ork with State Health Division and DEQ to address environ-
mental health/sanitation impacts

TRAFFIC CONTROL AND LAW ENFORCEMENT \

1. Obtain guidance from the Incident Commander on the need for
an exclusion perimeter, and the distances

2. Establish perineter, using rope, barricades, vehicles, etc.

Note: avoid flares due to the possibLe Presence of com-
bustible or flanmable chemicals

3. Reroute pedestrians and vehicles around perimeter -- keep
onlookers, nelqs media and others from excluded area

4. Request addítional resources as needed

5. Be prepared, at the request of the Incident Conmander, to
remove persons .hindering emergency operations

6. Reopen evacuated areas at the direction of the Incident
Commander

F

September L, t992 s-18



G. PUBLIC WORKS OPERATIONS

1. Coordinate activities with Incident Commander

2. Be prepared to assíst, v¡ith traffic control, providing barri-
cades, etct - 1

3. Be prepared to provide sand for absorption and diking

4. Coord.inate the control of wat'er service-

H. UTILITIES

1. CoordÍnate activities with Incident Commander

2.. Be prepared to cut off power, 9âS, water, etc. as requested

I. EVACUATTON/SHELTER

For further guidance see the Evacuation Annex of the l{ashington
County Emergenby oPerat,ions Plan.

1. obtain information on the danger area such as:

2.

- size of spill
- plume direction
- people and faci-Iities in danger area
Decide between evacuation and shelter,
exposure

what will best reduce

Begin warning and/or evacuation procedures for those nearest
the accident site - work outward frorn the site

Notify those who need to know

- Law enforcement agencies
- Emergency Management (city, county, state)
- Red Cross
- County Hea1th Department
- Local TV, radio, cab1e, and newspaper through the PIO
- Dispatchers
- Other Emergency Relief Organizations
- Transportation companies

3.

4
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J. PUBLIC INFORMATION

L. Initial Acti.ons

a. -Work vtith fncident Commander on press releases

b. Contact.local media and inforn tfrå of the nature of the
emergency and other pertinent'information

c. Set up press briefing area as close to the cornmand. post
as possible, but in such a r'tay that, it do.es not inter-
fere with the cornmand Post

d. Establish both incorning and outgoing telephone communi-
cations at the press briefing area if possible

e. Be available to supply infôr¡nation to the press upon
request

2. Long Term Actions

a. Coordinate press releases with aII agencies involved

b. Coordinate with State and Federal PIOs

c. Be the direct liaíson wi-th all the news media

d. Do follovr-up after emerçfency is over for evaluation
purposes

e. offer ongoing contact with media for wrap-up stories

SECTION VI

Ex.ercising and Updatincr the Plan

A. The Office of Emergency Management wilÌ review this plan and
make necessary modifications annually.
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B SÀRA Title fII requires an annual exercise of this Hazardous
Materials PIan. Such an exercise may be originated by any
County d.epartment or açtency, and can be coordinated with the
t{ashington County Office of Energency Management, which has the
resources available to assist in planning, conducting, and

Following each County exercise, the Office of Emergency
Management shall facilitate a post-exercise analysis.

c

SECITION VII

Training

As l{ashington County does not have the funding to train, equip and
uraintaín its own hazardóus materials response team, the Countyts
field employees will .be trained to the rrFirst Responder - Awarenessrl
Ievel as defined in 29CFR. 1910.LzO and adnÍnistered by Oregon OSIIA.
Those who meet the criteria for rrFirst Responder operationsrr or
rrFirst Responder Incident Commanderrt within the above rules will be
trained to these leveLs. Standards for curricula to meet these
requirernents have been adopted by the oregon Fire Standards and
Accreditation Board and are hereby adopted by this r.eference.

SECTTON VIII

Off-Site Resþonse Planninq

At this tine, all facilities within Washington County with Title III
threshold planning quantities of hazardous materials are located
within rural fire protection districts or incorporated cities with
organized fire protection. These cities and fire districts are
responsible for off-site response planning for such facilities
within their jurisdiction. As needed, the County will provide
evacuatíon and mass care planning portions of the off-site response
plans.

If the County becomes aware of such facilities within the County but
outside organized.fire protection, the County Office of Emergency'
Management will ensure that an off-site response plan is developed.
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ATTACH¡'ÍENjr 1

aÀ. Resource Information List
NorE: These numbers are listed as resource numbers only. lnitial¡otification sill be made through proper Energency Managementchannels.

ÀGENCY PITONE REI.ÍÃRKS

STATE ÀGENCIES
OERS
oR Dept. of Euvironmental guality

Eazîtfat section - portland
OR Dept. of Energry

siting & RegutaÈion Div.. - salem
OR State Eealth Division - portland

Radiotogical Fi{<ed Site fncidents
conmunicable Disease Àgents
Radiation Emergency Response Team

OR State Eighway Oivisiou - Salem
Local Regional Office

OR State Fire Marshal
Eazardous Materials Section

OR f,filitary Department - ÉalemState Forestry Dept. - Salen
IrocaL Eeadquarters - Forest Grove

OR Public Utilities conm. - Sa1em
OR Dept. of Fish e Wildtife - portland

FEDERAIJ AGENCIES
NRC
US Coast Guard Cnd Ctr - Ifashington, D.C.
US Coast, Guard Seatt,le (RRT)
US Coast Guard portland
Environ. prot. Agency - Seattle
US Forest Service - portland' Nat¡l Oceanic & Atnosptreric
Adninistration (NoAAi - Seattle

US Arny Corps of Engineers - portland
Dept. of llealth and HumanServices (NIOSH) - Seattle
US. Dept. of Energy - Richland
US Dept of Interior - portland
US Fish e ¡fild1ife Svc - porttand
FEl.fÀ - Seatt,le

1-800-452-0311
1-800-452-40tL

229-s759
L-AOO-221-8035

378-6469
229-5599

378-6570
653-3090
378-2885

378-3903
378-2560
357-2L9L
378-5849
229-5683

1-8 00-.t2 4-8802
L-202-426-1830
L-206-442-5233

240-9300
t -2 0 6-442-LL96

22L-293t
L-206-526-6343

22L-2L93
L-206-442-O530

1-s09 -37 6-2603
23L-6L57
23L-6L54

L-206-403-?243

24 hours

24 hours
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AGENCY
Agency of Toxic Substance & 1-4O4-24L-62OO

Disease Registry - Atlanta
US Arny Explosive t Orgnance
Di'sposal - trfaryland

US I'Iuclear Regulatory conm. - Maryland

Natio¡al lfeather Service - Port,Iand
Salen
TaPe

Center for Disease Control
Night Emergency - Atlanta

Bonbing fnvestigations & Terrorist
Bonbing (FBI) - D.c.

ClasEification of Explosives
Militâry Boald - D.c.

Destrugtion of Explosives &

DestructLve Devices - D.c. (AIF)
Bureau of Alcohol & Firearns - D.c.
Explosives ûnit Lab (l,BI) - D.C.
Fed. Aviation Adnín. Info - D.c.

I¡dustry Chenical Info - CHEMTREC
American Petroleum Inst. - D.c.
Assoc. of Àmerican Railroads - Portland
Burlíngton Northern RR Dispatch
Do¡r Chemical Co. - Midland, !'fI
DuPont Company - I{ilnington, DE
Institute of Makers of Explosives - D.c.
Penwalt, rrChlorine Teamrr - Port,land
Soutbern Pacific Railroad Dispatch
Unio¡ Pacific Railroad Dispatch

American Red Cross - Portland
Salvation Army - Loca1

8:30-4:30
Poison Control Center

INDUSTRY IIÍFORI,Í,ATION SOURCES (The numbers below need verification)

PIIONE

1-301-677-5770

- 1-301-492-7000

281-1911
363-7863
363-4131

1-404-633-5313

L-202-324-4664

L-202-325-0891

L-202-566-7 087

L-202-566-7395
1,-202-324-2696
L-202-426-48L7

1-800-42{-9300
L-202-682-8L34
1-800-82 6-4662
L-206-625-6246
1-517-636-4¿t0O
L-302-77 4-7500
L-202-429-9280

228-7 655
220-4424
249-27LL

284-L234
64 0-43 11

1-80 0-452-7 16s

378-2885

REMARKS

24 hours

24 hours

24 hours

24 hours

8-s/M-F

VOIJT'NTEER ORGANI ZATTONS
Use of volunteer organizat,ions shalL be coordinated through the office
of Emergency Uanagement.

Ilazardous Substance
Survey

State Fire
Marshal
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