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RESOLUTION 2007-071

A RESOLUTION ACCEPTING THE SANITARY MASTER PLAN

WHEREAS, the City of Sherwood owns, operates and maintains the public wastewater
collection system within the City limits. Wastewater is collected from residential,
commercial, and industrial services and is discharged into interceptor sewers owned
and operated by CWS for treatment at the Durham treatment facility; and

WHEREAS, consultant Murray, Smith and Associates (MSA) was authorized by the City
of Sherwood to develop the Sanitary Master Plan under Resolution 2006-060. This plan
evaluates the sanitary sewer system in light of current and future anticipated population
growth within the City. The City expects to continue to grow through development of the
expanded UGB, by continued infill, and by increased density with the current City limits;
and

WHEREAS, MSA has completed a comprehensive analysis of the City of Sherwood's
sanitary system to identify system deficiencies, future extension and expansion and to
recommend facility improvements that correct existing deficiencies and provide future
system expansion; and

WHEREAS, after due consideration and multiple public involvement opportunities, staff
recommends acceptance of the Sanitary Master Plan, marked as Exhibit A.

NOW, THEREFORE, THE CITY RESOLVES AS FOLLOWS:

Section 1: The City Council accepts the Sanitary Master Plan as the
comprehensive, public facility planning direction for the City.

Section 2: The City Council authorizes an initiation of a plan amendment
application consistent with the City of Sherwood Municipal Code Title 16 - Zoning and
Community Development Code to adopt the new master plan as a technical appendix to
the code and hereby directs the Planning Supervisor and the City Engineer to
coordinate the review process in a timely manner.

Section 3: Upon adoption of this resolution, the Sanitary Master Plan dated July
2007 supersedes all previous Sanitary Master Plans for the City of Sherwood.

Resolution 2007-071
August 7,2007
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Section 4: This Resolution is and shall be effective upon its approval and
adoption by Council.

Duly passed by the City Council this 7th day of August 2007.

ATTEST:

Resolution 2007-071
August 7,2007
Page 2 of 2, with Exhibit A (Master Plan)

Keith S. Mays,

Murphy, City
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ra.

DEFINITION OF TERMS

The table below contains a list of abbreviations and acronyms used throughout this master
plan.

-ì

I

/

J

ASTM American Society for Testing and Materials
AWWTF Advanced Wastewater Treatment Facility
CCI Construction Cost lndex
cfs Cubic feet per second

CIP Capital Improvement Plan

ciw City of Sherwood
CMOM CapaciV, Management, Operation and Maintenance
CPRC Center for Population Research and Census

CSP Concrete Sewer Pipe
cws Clean Water Services

DEQ Oregon Department of Environmental Quality
Dia. Diameter
DIP Ductile iron pipe

ENR Engineering News Record
EPA U.S. Environmental Protection Agency
FB Freeboard
FEMA Federal Emergencv Management Agencv
FOG Fats, oils and grease

FY Fiscal year

GIS Geographical Information System

epad Gallons per acre per day
gpcd Gallons per capita per day

spd Gallons per day
HDPE Hieh densiff polyethylene

HGL Hydraulic srade line
I&I lnfiltration and Inflow
IE lnvert elevation
IGA lntergovernmental Ageement
LF Linear feet

msd Million gallons per day
MOP Manual of Practice

MSL Mean Sea Level
NPDES National Pollution Discharge Elimination System

NRCS Natural Resources Conservation Service

OAR Oreson Administrative Rules
PUD Planned Unit Development
PVC Polwinyl Chloride
RCSP Reinforced concrete sewer pipe

RLIS Metro Regional Land lnformation System

SDC System Development Charge

-)

çr,
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SRI Storm-induced infi ltration and inflow
SSO Sanitary Sewer Overflow
UGB Urban Growth Boundary
WEF Water Environment Federation

wwr Wet weather inflow
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EXECUTIVE SUMMARY

Authorization

On November 21,2006 the City of Sherwood (City) authorized Murray, Smith & Associates,
Inc. (MSA) to prepare this Sanitary System Master Plan for the City.

Introduction

The City of Sherwood retained the services of Murray, Smith & Associates, Inc. (MSA) to
prepare this comprehensive Sanitary System Master Plan. The purpose of this plan is to
evaluate the wastewater collection system and make recommendations for improvements and
upgrades throughout the City's facilities. Recommendations will be based on ultimate build
out in the City and will include near-term and long-term projects that can be incorporated
into the City's Capital Improvement Program to provide adequate system capacity.

Background

The City of Sherwood is located south of the Tualatin River, approximately 15 miles
southwest of Portland along State Highway 99W. The City of Tualatin is adjacent to the City
to the east. Sherwood shares wastewater management responsibilities with Clean'Water
Services (CV/S) through a"Large City" Intergovernmental Agreement (IGA). Under the
IGA, Sherwood is referred to as a "self-service provider" and is responsible for specific
sanitary sewer system functions within the City limits. These functions include system
rnaintenance and other associated functions of the wastewater collection systern to be
provided in accordance with CWS standards. CWS assumes responsibility for wastewater
treatment. The City of Sherwood service area was included under the recent EPAiDEQ
Watershed Based NPDES Permit issued to CWS.

Under the IGA, the City owns, operates and maintains the wastewater collection system
within City limits. 'Wastewater is collected fi'orn residential, conmlercial, and industrial
services and is discharged into interceptor sewers owned and operated by CWS. 'Wastewater

is then pumped by CWS for treatment at their Durham Advanced'Wastewater Treatment
Facility located in the City of Tigard. The City is responsible for all wastewater collection
piping smaller than24 inches in diameter located within the City limits, and CWS owns and

maintains interceptor sewers 24 inches and larger, as well as all pump stations and force
mains.

The City of Sherwood has undertaken this Sanitary System Master Plan to evaluate its
sanitary sewer system in light of current and future anticipated population growth within the
City. The most recent sanitary sewer plan update was prepared for the City in 1991, when
the City's population was approximate 3,000. Since that tirne, the City has experienced rapid
population growth, reaching I 6, I 1 5 by 2006. In recent years, several former Metro Urban
Reserve Areas, referred to as Areas 48,54,55, and 59, were brought into the City's urban
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Scope

growth boundary OGB). The City expects to continue to grow through development of the
expanded UGB, as well as by continued infill and increased density within the current City
limits. It is also anticipated that additional land will be brought in over the planning period.

The scope of work for this study includes the following work tasks:

o Project Management

o Data Collection i Basin Characteristics

o Existing Sanitary Sewer System Review

o Sanitary Sewer System Analysis and Master Plan Development

o Project Coordination and Master Plan Presentation

o Rate and System Development Charge (SDC) Study Update

o System Operation, Maintenance and Rehabilitation Review

The boLurclary for thc study area is thr Cil.y's Llrtran Gruwl.h Boundary (UGB), as clefined by
the City's Zoning & Comprehensive Plan Map. The City currently provides sanitary sewer
service only to the area within the City limits. The future sanitary sewer service area
identified for this plan includes only the area enclosed within the established UGB. The
study area contains a total of approximately 3,300 acres.

Table ES-l presents a population forecast summary in 5 year increments through 2025. The
saturation development population is also presented. Based on the estimated population
growth rates, it is estimated that the City's sanitary system service area, as defined by the
current UGB, will approach saturation development, or build-out conditions in approximately
2040.

Study Area

06-0824.105
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Table ES-l
Population X'orecast Summary

Wastewater System

Developed areas within the City of Sherwood are presently served by publicly owned sewage
disposal facilities operated through an Intergovernmental Agreement (IGA) between the City
of Sherwood and Clean'Water Services (CWS). The City owns, operates and maintains the
wastewater collection system within City limits, and CWS provides wastewater treatment.
Under the IGA, the City owns, operates and maintains conveyance facilities smaller than24-
inches in diameter, while CWS owns and maintains the piping 24-inches in diameter and
larger and all pump stations and forcemains. Wastewater is collected from residential,
commercial, and industrial services and is discharged into interceptor sewers primarily
owned and operated by CWS. 'Wastewater 

is then pumped by CWS for treatment at their
Durham Advanced'Wastewater Treatment Facility (Durham AIVWTP). This study examines
the City owned facilities, and includes a review of CWS conveyance facilities leading up to
the Sherwood Pump Station. A copy of the IGA between the City and CV/S is included in
Appendix B.

City owned conveyance facilities do not currently include any pump stations. A small group
of privately owned residential lots currently have individual booster pumps to connect to the
municipal collection system. Also, a privately owned lift station serves several lots along
SW Tualatin-Sherwood Road, and there are also several lots with privately owned on-site
septic systems within the City.

The existing municipal sanitary sewage collection system serving the study area includes
approximately 55.7 miles of gravity sewer divided into two major drainage basins. Roughly
70 percent of the collection system is constructed of polyvinylchloride (PVC) pipe. The
remainder (30 percent) is mostly a mix of concrete sewer pipe (CSP) and reinforced concrete
sewer pipe (RCSP) with nominal lengths of other materials. Much of the system piping has

been installed since the population growth starting in the 1990's..,

2005 14,940

2010 18,970

2015 22,130

2020 25,290

2025 28,450

Build-out (approx. 2040) 37,940

r,,,,,,. 'r.,1
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The City has two major drainage basins, each served by a trunk sewers conveying waste
north to the Sherwood Pump Station operated by CWS. The pump station passes flow
through the Upper Tualatin Interceptor and ultimately reaches the Durham AWWTP.

Existing Deficiencies

The collection system is known to have isolated problem areas. Problems include root
intrusion, grease build-up, recurring manhole flow restrictions, 6-inch diameter pipes difficult
to inspect and maintain, and service laterals with flow restrictions. Unsewered areas to the
north and south of roughly Pine Street and Sunset Boulevard require connection to the
system. These deficiencies are addressed by the recommended systems improvements.

Design Flow Development

The evaluation of the existing sanitary sewer facilities and the planning of new systems to
serve the fully developed study area require that forecasts of future wastewater flow rates be
determined. The normal components of total wastewater flow rates in aCity sewer system
may include domestic, commercial, industrial, and institutional as well as extraneous storm
water such as infiltration and inflow (I&D. This analysis estimated wastewater contributions
from areas with land uses designated as Industrial, Commercial, Residential and
In stitutional/Publ ic.

The CWS unit design flows from the 2000 Clean'Water Comprehensive Plan were referenced
as part of the plan update. The unit flows, which represent dry weather flows, were
determined from an analysis of land use and service area flows documented in the CWS 1995

Collection System Needs Analysis. The C'WS unit design wastewater flows for residential,
commercial, and industrial flows are presented in Table ES-2. No large point sources, and no
areas zoned Heavy Industrial, are identified in the Sherwood Service Area.
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Taþle ES-2
CWS Unit Design Wastewater Flows

Notes: gpcd: gallons per capita per day
gpad: gallons per acre per day

Design flow criteria and analysis methodology were reviewed to be consistent with CWS
practices where applicable. The review found that the design flow criteria established by the
CWS Sewer Master Plan Update (2000) for the entire Durham Treatment Facility service
area overestimated the historical dry weather flows passing through the Sherwood Pump
Station. Design tlow criteria specitic to Sherwood were then developed to represent the
existing sanitary flows. Infiltration and inflow values were calibrated using continuous flow
nronitoring data for 2006 and2007. The more conservative CV/S flow criteria were used lor
developing industrial and commercial areas. A summary of the design flows used is
presented in Table ES-3.

Table ES-3
Model Design Flows

Single Family Residential 67 epcd
Multi-Family Residential 87 epcd

Mixed Use 87 gpcd

Mixed Use Employment Area 3,660 gpad

Commercial 3,660 epad
Institutional/Public 3,660 gpad

Industrial 3,660 gpad

Heavy Industrial 7,320 gpad

Noncontributing

Sanitary flows: All Existing Land Uses 7l gallons per capita per day

Infiltration and lnflow: Peak rate
1970 gpad apportioned to pipes by inch-diameter

times length weighting factor
Sanitary flows: Future Residential Land Use 71 gallons per capita per day
Sanitary flows: Future Commercial Land Use 3,660 gallons per acre per day
Sanitary flows: Future lndustrial Land Use 3.660 eallons þer acre per day
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Analysis

Methodology

Analysis of the sanitary sewer system capacity used a hydraulic grade line (HGL) approach.
For consistency with CWS analysis and planning, the Hydra software (version 6.4) was used
to conduct the HGL analysis. The Hydra approach to the HGL analysis differs from some

traditional HGL approaches in that it does not use the traditional peaking factor method for
sanitary flows. Sanitary flows are instead routed through the system over a 24-hour period
scaling the average dry weather flow by a diurnal time-series curve that simulates actual
system flows over a design day. The Hydra approach looks at the combined loading from
sanitary flows, steady wet-weather infiltration, and storm induced inflows and infiltration.

Surch ørgíng S everity Ranking

Evaluation of the existing wastewater collection system was performed using a ranking
system developed by CWS to determine the severity of sanitary sewer surcharging problems
The ranking system was first developed as part of the CWS 1995 Collection System Needs
Analysis. As part of the development of the recommended Capital Improvement Plan (CIP),
the ranking severþ of surcharging potential was used to prioritize capital improvements
related to increasing system capacity.

ll[odeling Rcsults

The system was found to be adequate to handle the existing design flows. A single pipe (City
ID # 20Ssan) was found to surcharge--but not overflow--and did not rank high enough to
recommend improvements due to the height of the freeboard (l I feet). The buildout or
saturation development condition showed surcharging over the CWS sewer trunks, the City
owned portion of the Rock Creek Trunk, the facilities where the Area 54155 development
was connected to the system, and at some places where the collectors feed into the
surcharging trunks. The CWS trunk line capacity def,rciencies under build-out conditions
were also identified in the 2000 CV/S Sewer Master Plan Update. A subsequent analysis was
conducted wherein the trunk surcharging was eliminated by upsizing the trunks. This
analysis showed that most of the collector pipe surcharging was due to the surcharging in the
trunks. The remaining problem areas were associated with the connections to the new
development in Areas 48 and 54155.

Recommended System fmprovements

Basís of Cost Estimates

The recommended CIP identifies projects and presents estimated project costs. Project costs

are based on unit costs developed from recent experience with construction costs for similar
work in the area, and assume the work will be completed by private contractors using
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prevailing wages. These unit costs include an aggregate 45-percent allowance over the
estimated construction cost to provide for contingencies, engineering, legal and
administrative costs. Table ES-4 presents these unit costs for piping installed in both
improved and unimproved areas.

Table ES-4
Collection Piping Unit Cost Summary

Pipe Diarneter,
inches

Project Cost,
$/linear foot

f{Jnimproved Areas)

Project Cost,
$/linear foot

(Improved Areas)
8 $ 186 $21 I
12 $201 s227
15 s2t2 $238
18 $248 s279
24 s272 $303

Project costs are presented in2007 dollars. Since construction costs change periodically, an

indexing method to adjust present estimates in the future is useful. The Engineering News
Record (ENR) Construction Cost Index (CCI) is an index commonly used for this purpose.

For future reference, the April 2007 ENR CCI of 8,629 for the Seattle area construction
market (the nearest market ENR monitors) was used for construction cost estimates in this
report.

CapÍfn I Improv ement Plan

Recommended system improvements are divided into System Capacity Improvements, which
are necessary to increase collection system capacity, and System Rehabilitation
Improvements, which are intended to rehabilitate or replace deteriorating facilities.
Recommended system improvements are presented in Table ES-5 and are illustrated on Plate
I in Appendix C.
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Table ES-s
Recommended Capital fmprovements

Project
No.

Project Category Project tocation Size
(inch)

Length
(feet)

Unit Cost
($/linear foot)

Estimated
Project Cost

ts)

1
Collection System

Extension
Area 59 l5 3,730 $238 $887,740

2 Capacity Upgrade Area 54155 l8 537 $248 $133,r76
J Capacity Upsrade Area 54155 t5 533 s2t2 $112,996

4
Collection System

Extension
Area 54155 15 J 875 $238 s922,250

5
Collection System

Extension
Area 54155 12 2,555 s201 $513,555

6 Capacity Upgrade Rock Creek Trunk l8 1,436 $248 $356,128
7 Capacity Upgrade Rock Creek Trunk 24 1,349 s272 $366"928
8 Capacity Upsrade Area 48 North 12 3,01 1 9227 8683.497

9
Collection System

Extension
Area 48 North 12 3,280 s227 s744,560

10
Collection System

Extension
Area 48 South 15 2,650 $238 $630,700

11 Rehabilitation
SW Willamette St.

at Orcutt Place
8 362 $21 1 s76,382

12 Rehabilitation
SW'r¡/illamette St.

at Hishland Drive
8 592 $21 1 s124,912

13 Rehabilitation SW Gleneagle Drive I 14s $211 $30.s9s
l4 Rehabilitation SW Washington St. I '250 $21 I $52,750

t5 Rehabilitation
SW Schamburg Dr

at Division
I 1,162 s2l I s245,182

l6 Rehabilitation SW Sunset Blvd. 8 800 $21I $168,800
17 Rehabilitation SW Pine/SW Park. 8 362 $211 876382
18 Rehabilitation Old Town Laterals $40,000
19 Rehabilitation Ash Street Manhole $10,000

Total $6,176,533
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CWS Trunk Upsiaing

Project Scheduling

Based on conversations with City staff and private consultants developing the concepts plans

for Areas 54,55, and 59, the following planning level project prioritization was developed.

¡ Project I - Area 59: 2007 to 2008.
o Projects 2 to 5 - Area 54155: 2009 to 2012.
o Projects 6 to l0 - Rock Creek Trunk and Area 48: 2013 to 2022
o Projects I I to 19 - Rehabilitation projects: 2007 to 2011.

Hydraulic modeling indicated that under future build-out conditions, two of the primary
Clean Water Services (CWS) trunk sewers that convey wastewater to the Sherwood Pump
Station are undersized and will need to be upsized to accommodate projected future flows.
These improvements are consistent with capacity improvements identified by the CWS 2000
Sewer Master Plan Update. Since CWS owns and maintains these facilities, costs for these
projects are not included in the City's capital improvement plan, but will be included in the
CWS capital improvement plan.

System Operation, Maintenance, and Rehabilitation

The City has a tremendous investment in the infrastructure and equipment which comprise
the sanitary sewer collection system. To protect this investment and obtain full useful life of
these facilities, a program for operation, maintenance and rehabilitation of the system is

necessary. A sanitary sewage collection system functions to transport wastewater from the
points of their origin to a treatment facility. To ensure the public safety, it is critical that no
release of wastewater from the collection system be allowed to occur. A plan and
recommendations are presented for

. Management and operation of the system;
o Preventative and ongoing maintenance;
o Rehabilitation of aging elements;
o Record keeping and incidence reporting.

The purpose of the financial evaluation is to provide reasonable assurance that the City's
Sanitary Fund has and will have the financial ability to maintain and operate the wastewater
system on an ongoing basis, plus have the capacity to obtain sufficient funds to construct the
wastewater system improvements as identified in the Master Plan.

Financial Evaluation Overview

06-0824.105
Iuly 2007

ES-9
Executive Summary

Sanitary System Master Plan
City of Sherwood



In completing the financial evaluation, the historical financial performance of the Sanitary
Fund was documented; capital funding options available for wastewater system projects
identified; a capital funding strategy for the Capital Improvement Program (CIP) was
developed; and revenue requirements and customer impacts considering the "total system"
costs of providing wastewater service, operating and capital, were determined.

A number of forecast assumptions were used in the analysis:

o Rate revenue (under existing rate levels) was calculated to increase with growth in
future years, which is projected to average 3.72 percent per year (consistent with those
used in this Plan for facility planning purposes). The analysis incorporates Clean
'Water 

Services proposed 3.5 percentrate increase for FY 2007108.

o Operations and maintenance expenses (O&M) were escalated assuming general
inflation of 3.0 percent per year and labor inflation of 5.0 percent per year. Clean
'Water 

Services treatment costs are planned to increase in proportion to growth plus
3.5 percent escalation.

o In addition to O&M expenses, the revenue requirement included debt service costs

and rate-funded system reinvestment (depreciation) funding.

o Revenue bond debt financing terms included a 2Ù-year repayment term, 5.0 percent
interest cost and 2.0 percent issuance cost.

Table ES-6 summarizes the financial performance and rate requirements for FY 2006107

through FY 2012113. Based on the analyses presented herein, the Sanitary Fund can meet its
forecasted operating ancl capital frrnding needs with annual inflationary-level reventìs
increases. Thus, the Capital Improvement Program is considered affordable. The FY
2008109 increase of 6 percent incorporates a recommended policy of funding depreciation
expense through rates, in addition to the inflationary adjustment. The City is currently
undergoingarate and SDC study to update rates and charges consistent with current costs

and City policies. Results of that study could alter the rate strategy presented herein,
although it is not anticipated to be materially different.

The average residential wastewater bill is currently 529.62 per month. It is forecast to
increase to $36.03 / month by FY 20l2ll3 and to $55.56 by FY 2026127. These rates remain
well within the 1.5 percent median household income affordability index for utility bills.
Table ES-7 summarizes the 6-year rate forecast.

This analysis does not include evaluation of the financial impacts of shared Clean Water
Services capital projects.
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Table ES-6
Revenue Requirements

Table ES-7
Current Rates Projected with Across-the-Board fncreases

* íncludes 3.5% 2007/08 rate increase per Clean Water SentÌces.

-l

$ 2,161,646 $ 2,319,309 $ 2,381,078 s 2,469,102 g 2,547,244 s 2,629,938 s 2,714,394

$ 131,098 $ 144,823 s 224,287 s 239,966 $ 279,080 $ 331,755 s 379,974

$ 1,782,189 $ 2,303,386 S 2,526,482 g 2,695,798 S 2,887,143 $ 3,101,823 g 3,322,461

$ 37e,458 $ 15,923 $ (145,404) $ (226,6e6) $ (33e,8ee) $ (471,884) S (ó08,0ó7)

0.00% 0.00% 6,00Vo 4,00o/o 4,0OVo 3.00% 4.00o/o

0,00o/o 0.00% 6,00% l0,24o/o 14,65%0 lE.IgVo z2.El%o

Rate revenue under existing rates

Revenue

$

150,298

$ 2,123,000

38,646

s 2,279,147 $ 2,364,038

40,162 t7,040

g 2,452,090

t7,012

s 2,528,828

18,416

g 2,607,967

2t,971

$ 2,689,583

24,8n

$ 1,707,600

l 1,208

l I 8,000

10,304

46,000
40,000

225,451

$ 1,833,194

I I,544
t2t,540

10,613

47,380
4t,200

236,724

$ 1,96E,027

I 1,891

125,186
10,932

48,80 l
42,436

248,560

$ 2,r00,652
12,247

.128,942
11,259
50,265
43,709

260,988

$ 2,242,215
t2,615

132,8t0
lt,597
51,773

45,020
274,037

s 2,393,318
12,993

136,794
I |,945
53,327

46,371

287,739

$ 1,651,091

s 38,098

93,000

$ 2,158,563

$ 38,098

106,725

Other Expenditures
Debt Service
Rate-Funded System Reinvestment
Iransfers Out (shared capital)
Additions to meet minimum fund balance

Iotal annual rate-funded expenditures

Annual Surplus (Deficiency)

Annual Rate Increase
Cumulative Rate lncrease

Use of SDCs for debt service
Non-rate revenue

Iotal annual revenue

Materials and Services
Professional & technical
Facility & equipment
Cther purchased services
Supplies

Minor Equipment
Non-Capitalized Vehicles
Reimbunements

$ 1,380,398

10,000
r 84,895

9,500
I 6,000

g 2,302,195 g 2,455,832 $ 2,608,063 g 2,770,068 s 2,942,487

38,302 $
7ó,058

109,927

39,573 $
87,169

1t3,225

77,606 s
84,853

tt6,62l

t22,432 s
89,202

120,120

l5 1,500

I 04,750
123,724

1.,.:'j:i {i ;iÌl ìl r' ¡l 'ì.r .ri :i l'.1,, , i l

Rate lncrease 6.00% 4.OO% 4.OOo/o 3.00% 4.00o/o

Fixed Gharge - per Month

$19.11 $20.25

Volume Gharge - $ / CCF Winter Average Water Use

$1.314 $1.393

$21.06 $21.91 $22.56 $23.46

$1.449 $1.507 $1.552 $1.614

rl
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SECTION 1

INTRODUCTION

Authorization

On November 2l,2006 the City of Sherwood (City) authorized Murray, Smith & Associates,
Inc. (MSA) to prepare this Sanitary System Master Plan for the City.

Background

The City of Sherwood is located south of the Tualatin River, approximately 15 miles
southwest of Portland along State Highway 99W. The City of Tualatin is adjacent to the City
to the east. Sherwood shares wastewater management responsibilities with Clean Water
Services (CV/S) through a"Large City" Intergovernmental Agreement (IGA). Under the
IGA, Sherwood is referred to as a'oselÊservice provider" and is responsible for specific
sanitary sewer system functions within the City limits. These functions include system
maintenance and other associated functions of the wastewater collection system to be
provided in accordance with CìVS standards. CWS assumes responsibility for wastewater
treatment. The City of Sherwood service area was included under the recent EPA/DEQ
Watershed Based NPDES Permit issued to CWS.

Under the IGA, the City owns! operates and maintains the wastewater collection system
within City limits. 'Wastewater 

is collected from residential, commercial, and industrial
services and is discharged into interceptor sewers owned and operated by CV/S. Wastewater
is then pumped by CWS for treatment at their Durham Advanced Wastewater Treatment
Facility locatsd in l.he City of Tigard. The City is responsible for all wastewater collection
piping smaller than24 inches in diameter located within the City limits, and CWS owns and
maintains interceptor sewers 24 inches and larger, as well as all pump stations and force
mains.

The City of Sherwood has undertaken this Sanitary Systcm Master Plan to evaluate its
sanitary sewer system in light of current and future anticipated population growth within the
City. The most recent sanitary sewer plan update was prepared for the City in 1991, when
the City's population was approximate 3,000. Since that time, the City has experienced rapid
population growth, reaching 16,115 by 2006. In recent years, several former Metro Urban
Reserve Areas, referred to as Areas 48,54,55, and 59, were brought into the City's urban
growth boundary (UGB). The City expects to continue to grow through development of the
expanded UGB, as well as by continued infill and increased density within the current City
limits. It is also anticipated that additional land will be bnrught in over the planning period.

Purpose

This plan will evaluate the wastewater collection system and make recommendations for
improvements and upgrades throughout the City's facilities. Recommendations will be based
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on ultimate build out in the City and will include near-term and long-term projects that can

be incorporated into the City's Capital Improvement Program to provide adequate system
capacity.

Study Area and Study Period

The study area for this plan includes all area within the City's current Urban Growth
Boundary OGB). The study period for this plan is to the year 2027.

Compliance

The City's Sanitary System Master Plan has been completed in accordance with Oregon
Administrative Rules (OAR 660-011) and in coordination with the Clean Water Services
2000 Sewer Master Plan Update and 2007-201 I capital improvements program.

Scope of Work

The scope of work for this plan includes the following:

a Gøther ønd Revíew Informøtion -- Compile and review existing maps, as-builts,
aerial maps, system base maps, City standards, studies, reports and other information
pertaining to the physical wastewater collection system and study area. Review
available infonlation related to service area, land use, population distribution and
historical wastewater fl ows.

Develop Plønning Crìteria -- Develop criteria for analysis of existing sanitary sewer
system and the design of future improvements. Criteria will be in conformance with
current CWS requirements where applicable.

Revìew Regulatory Requírements -- Review all applicable regulatory requirements
that must be met by recommended improvements for wastewater collection and
conveyance systems.

Basin DelineøtÍon and Flow Projection -- Delineate sewer service basins and sub-
basins. Confirm previous basin configurations developed as part of previous planning
and expand the delineations to include new existing areas, including the recent
expansions to the UGB (Areas 48,54,55, and 59). Develop sewage contributions for
each basin and sub-basin.

Develop Sanítøry System Map -- Develop a comprehensive map of the City's
wastewater collection system, including CWS interceptor sewers, pumping station and
force main, showing both existing and proposed wastewater facilities. The map will
be used to present plan recommendations for system improvements.

Develop Wøstewøter Collectìon System Hydraulic Model -- Develop a hydraulic
model of the collection system to determine relative capacities and identify potential

a

a

a

a

a
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a

a

a

a

restrictions that may pose problems with future UGB development. Computerized
modeling will be conducted using the HYDRA flow analysis software program.

Conduct Injiltration ønd Inflow (I&D Assessment --Evaluate historic flow records
in comparison to recent records, to assess potential I&I impacts. Review existing
CWS flow monitoring information. Collect data from City staff regarding known
deficient areas contributing to I & I. Recommend an I&I correction plan based upon
the evaluation of flow information and the nature of the I&I.

Develop System Improvements Alternatíves -- Analyze and identify potential
wastewater facility collection and conveyance alternatives and select the most viable
alternatives for further analysis.

Conduct Envbonmentøl Review -- Conduct an appropriatcly scalcd cnvironmcntal
review throughout the development of alternatives to identiff significant
environmental issues and/or fatal flaws with the various project alternatives under
consideration. The review will consider a number of relevant factors including but
not limited to: land use, noise, air quality, wetland and vegetation, water quality,
biological resources and cultural resources.

Develop Recommended System Improvements -- Develop recommended wastewater
collection system facilities improvements which correct existing deficiencies and
provide the required ultimate capacity. Improvements will include gravity sewers,
pumping stations, and force mains as necessary to collect sewage to a common point
in the system.

Prepøre Capitøl Improvement Pløn -- Develop a proposed Capital Improvement Plan
(CIP) for the recommended improvements. The plan will consist of a list of
recommended improvements, budget level project cost estimates for each proposed
improvement, and the recommended schedule for implementing the improvements.

Review Funding Structure -- Review current sanitary sewer system fees and charges
relative to identified system improvement needs. Work with City staff to identify,
analyze, and agree on key policy issues such as system development charge (SDC)
objectives and rate structure options. Review capital improvement financing
strategies and identify an overview of potential funding opportunities and sources
identiflred. Also review Sherwood's existing funding mechanisms encompassing
operations and maintenance (O&M) and CIP recommendations.

Complete a Sanitary System Rate and System Development Charge Study -- Provide
updated rate and SDC studies for the sanitary system CIP recommendations. Conduct
a study that will include revenue requirement analysis, cost of service analysis, rate
design and SDC analysis. This Rate and SDC study will be published as a separate,
stand alone document after completion of the Sanitary System Master Plan.

Prepare Sanitary System Master PIon Document ønd System Plan Map -- Prepare a

sanitary system master plan report that documents and describes the planning and
analysis work efforts, including a color map identiûing all existing and proposed
sanitary system facilities.

a

a

06-0824.105
Ju'ly 2007

t-3
Introduction

Sanitary System Master Plan
City of Sherwood



SECTION 2
STT]DY AREA CHARACTERISTICS

General

This section presents a discussion of the City of Sherwood (City) study area and its physical
features, land uses and development characteristics relative to the preparation of this Sanitary
System Master Plan. The City of Sherwood (City) service area population is also reviewed,
with population forecasts developed for the identified planning period. The vicinity map
shown on Figure 2-l illustrates the City's location within the Portland Metropolitan area.

Study Area

The boundary for the study area is the City's Urban Growth Boundary (UGB), as defined by
the City's Zoning& Comprehensive Plan Map. The City cumently provides sanitary sewer
service only to the area within the City limits. The future sanitary sewer service area
identified for this plan includes only the area enclosed within the established UGB. The City
does not currently provide sanitary sewer service to several former Metro Urban Reserve
Areas, referred to as Areas 48, 54,55, and 59, Ihat were recently brought into the City's
UGB. Where sanitary sewer service is not currently provided within the UGB, wastewater
system improvements will be constructed as the City develops, to provide for full planned
development.

The study area contains a total of approximately 3,300 acres. This total includes
approximately 390 acres of existing dedicated railways and roadways. Surface transportation
to the City is provided by Interstate 5, Tualatin-Sherwood Road, and Highway 99. The
Southern Pacifrc Railroad also passes through the City limits. A detailed discussion of land
use is presented later in this chapter. Within the study area, two sanitary sewer system basins
have been identifred as shown on Plate I in Appendix C.

Physical Environment

Topogrøphy

Ground elevations in the study arearange from approximately 140 feet above mean sea level
(MSL) near the northern boundary, and rise to the south, to approximately 430 feet above
MSL along the hills to the southeast. Most of the City is near an elevation of 180 to 260 feet
with gentle slope (0 to 6 % slopes). Slopes are greater near the hills and creek banks, ranging
up to 15 to 25o/o. The study area topography is shown on Plate 1 in Appendix C.

Climøte

The climate of the study area is greatly tempered by Pacific Ocean winds and is characterized
by mild, wet winters and waÍn, dry summers. The Oregon Climate Service reports mean
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monthly temperatures for the rüillamette Valley from the years l97l to 2000 ranging from 57

to 80 degrees Fahrenheit ("F), with daily extremes of 8o and 107"F.

Average annual rainfall for the study area is 37 inches, with roughly 75 percent of the
precipitation accumulating as rain during the six months of October through March. Extreme
24-hotx winter storm precipitation ranges from 2.0 to2.6 inches. Snowfall is light, averaging
4 inches or less annually. Precipitation data for the study was obtained from the United
States Geologic Services (USGS) rain gage at the Durham Treatment Facility, which is the
closest monitored location.

Geology, Soils ønd Groundwøter

Soils in the study aÍea are generally comprised of alluvium overlying Columbia River basalt.
The Natural Resources Conservation Service (NRCS) identifies the soils within the City
limits as clay loams, silt loams, and loams. Within Areas 54 anú 55, Lhe soils are primarily
Aloha and Huberly silt loams in the flatter sections, and Quatama loam in steeper sections.
Within Area 59, the soils are various silt loams. The portion of Area 48 located within the
study area is roughly composed of half silt loam, and half Xerochrepts-Rock outcrop
complex, an exposed basalt formation. There are some areas in Sherwood that are underlain
by sandy deposits with varying depths. These areas are typically close to wetland areas and

are largely undiscoverable without adequate soil testing.

Surface water hydrology is relatively consistent within the study area, and is influenced by
seasonal rainfall. Generally groundwater is well below the surface and does not normally
impact construction. However, there are some areas in Sherwood where seasonal
groundwater can be very near the surface and may impact construction during the wet
weather season. The Old Town area of central Sherwood is an example where the depth of
seasonal groundwater may vary from 2 to 20 feet below the surface, depending on the
location. It is recommended that groundwater investigations be undertaken prior to
construction in these areas to identi$ and address groundwater issues. Two perennial
streams, Cedar Creek and Rock Creek, flow through the City. Areas along Cedar Creek and
Rock Creek are located within the 100-year flood plain boundary, as defined by the Federal
Emergency Management Agency (FEMA). Several tributaries to these creeks are also within
the 10O-year flood plain. North of the City limits, much of the Tualatin River National
V/ildlife Refuge (Refuge) is within the 10O-year flood plain. This area typically has saturated
soils year round. The existing Clean'Water Services (CWS) 24-inch diameter interceptor
sewer carrying wastewater from Sherwood passes through this Refuge area.

Land Use

General

All land within the study area has been assigned City of Sherwood land use designations.
Present and future development is guided by these designations which are established under
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the City's Comprehensive Plan. The City's land use designations provide for various
categories of industrial, employment, commercial, and residential development. Land use

information was used as the basis for analyzing and projecting sanitary sewer flows for the
collection system. Table 2-1 summarizes land uses and zoning classifications for the study
area. Zoning classifications identified in Table 2-l are in accordance with the
Comprehensive Plan designations, and the Sherwood Plan and Zone Map. Figtre2-2
illustrates the current land uses within the study area. After the study analyses were
completed; Area 59 was annexed.

Table 2-1
Land Use Summary

Note: Land use is based on the City Comprehensive Plan including recent UGB expansion areas.

I

105VLDR Very Low Density Residential

762LDR Low Density Residential

186MDRL Medium Density Residential - Low

192MDRH Medium Density Residential - High

161HDR High Density Residential

INC Neighborhood Commercial

17OC Office Commercial

0OR Office Retail

97RC Retail Commercial

80GC General Commercial

LI Light Industrial 231

GI General Industrial 260

IP Institutional/Public 142

UGB Expansion Area 48 306

UGB Expansion Area 54 8.55 247

UGB Expansion Area 59 (annexed 5/07) 89

OtherNon-Annexed Areas in UGB 34

Existing Rights-of-Way 390

Total 3,300

r.l.,ii,.t I rll: ..trtr;l
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Residential Land Use

Existing residential development within the City limits is currently intermixed with some

undeveloped tracts of land. Approximateþ I 00 acres of th e 1406 acres zoned as residential
are undeveloped. This undeveloped land is made up of approximately 3l acres zoned as

Very Low Density Residential (VLDR), and 69 acres zoned as Medium Density Residential,
Low (MDRL). The current number of residential units is approximately 5,465. It is also
anticipated that UGB expansion areas 54,55 and 59 will be zoned primarily for residential
development.

The total number of residential dwelling units at projected build-out was calculated based on
saturation development, which includes development of vacant land to the maximum density
per acre allowed for the applicable zoning designation as defined by the City of Sherwood's
Zoning and Development Code plus future redevelopment of existing developed areas to the
maximum density per acre allowed. The projected number of residential units at build-out or
saturation development is 13,550.

Commerciøl Lønd Use

Commercially zoned land exists primarily along Highway 99 andwithin the Old Town
District. While most of the commercial zoning classification is general and retail, some

office commercial zoning is located on the south side of Highway 99, north of Sunset Blvd.

Industrial Land Use

The primary industrial zoned area is located along SW Tualatin-Sherwood Road east of
Highway 99W, and along Highway 99W northeasterly of its intersection with SW Roy
Rogers Road and SW Tualatin-Sherwood Road. Of the four former Metro Urban Reserve
Areas recently brought into the UGB, Area 4S located adjacent to existing industrial zoned
land, offers the most likely expansion of industrial development. Based on Oregon
Department of Revenue clata, existing uses within Area 48 include primarily resiclential uses,

with some commercial, industrial, rural, public and undeveloped. Area 48 planning will
likely follow the direction identified in the prior City of Tualatin/City of Sherwood Quarry
Area Concept Planning project, which proposes primarily industrial uses for Area 48. The
total acreage of Area 48 that will be included in the study area is approximately 306 acres,

using the UGB boundary and the City's proposed l24th Street divider boundary line as the
assumed delineation. As there is a potential for industrial development in these areas,

industrial level water usage is factored into the flow generation analysis presented in this
study.
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Socio-Economic Environment

Populøtíon Estimates

Estimates of the existing and proposed population within the study area were developed
through a review of existing City of Sherwood planning data, previous water system supply
planning efforts, population forecast data developed by Metro for the region's water suppliers
and Portland State University population forecasts. Estimates of the existing population and
total number of dwelling units were developed through an analysis of City of Sherwood
planning data.

Current Popaløtion

Historical population estimates were obtained through the analysis of data provided by the
City of Sherwood and the Center for Population Research and Census (CPRC) at Portland
State University. The CPRC data represents estimates of Sherwood's population inside the
existing City limits on July I of each year. Population estimates for the beginning of each

decade are based on census counts published by the U.S. Census Bureau, while annual
estimates between the census counts are derived by analyzing supplemental data, including
economic changes, building permits issued, and annexations. Table 2-2 presents a summary
of these historical population estimates from 1996 through 2006. The average annual growth
rate over this period was approximately 8.9 percent. The most current population figures for
2006 placed the City's population at 16,115 residents.

Table2-2
Historical and Current Population Summary

Economìc ConditÍons ønd Trends

Economic conditions within the City and general area indicate steady future growth in the
City should be anticipated. The City's downtown district has recently undergone renewal
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1996 6,900
1997 8,125 17.8%
1998 9.1 00 12.0%
1999 9,855 8.3%
2000 12,230 24.1%
2001 12,840 5.ÙYo

2002 13,680 6.5%
2003 14,050 2.7%
2004 14,190 1.00%
200s 14,940 5.29o/o

2006 l6,l l5 7.86%



and significant new residential and commercial areas have been developed in the last decade

Further commercial and industrial growth should be anticipated as the prospective industrial
development of Area 48 proceeds.

Land Use ønd Buíld-out

The City of Sherwood's Zoning and Development Code was the source of land use
projections that were used for development of this study. The plan projects zoning within the
UGB until full build-out. Most of the vacant buildable land is located in former Metro Urban
Reserve Areas that were recently brought into the City's UGB. Of these areas, Area 59 and
Areas 54 and 55 (the Brookman Addition) will likely include new residential zones, while
Area 48 is anticipated to be zoned predominantly industrial. Build out may also include
localized redevelopment, development of unimproved Planned Unit Development (PUD)
zones, and infill city wide where possible.

Populøtíon Forecøsts

Population forecasts at saturation development for the study area have been developed and
are summarized in Table 2-3. The anticipated saturation development population data were
developed based on a detailed review of data available from the Metro Regional Land
Information System (RLIS). A detailed discussion of the methodology used to develop an

ultimate population projection for the service area is discussed below.

Population forecasts at saturation development for the study area were developed by
analyzingpresent zoning classifications for all developed and undeveloped resiclential areas

within the UCB. Residential land use designations include VLDR, LDR, MDRL, MDRII
and HDR as identified previously in Table 2-1.

The total number of residential dwelling units anticipated at saturation development was
determined by multiplying the total area available for each zoning designation by the
maximum density per acre for that zoning designation as defined by the City of Sherwood's
Zoning and Development Code. For the Urban Growth Boundary expansion areas 54,55 and

59, the City's previous estimates provided during the water master planning were followed,
resulting in the assumption that approximately 270 acres, or 73Yo of the total 370 acres, will
be available for residential development. A reduction factor of 20 percent was then applied
to this available land area to account for right-of-ways, stream corridors and open spaces.

Pursuant to Metro Code 3.07.1120(C), planning for residential densities in UGB expansion
areas assumed a minimum of l0 dwelling units per net developable residential acre. The
approach to address Area 48 planning follows the direction identihed in the prior City of
Tualatin/City of Sherwood Quarry Area Concept Planning project, which proposes primarily
industrial uses for Area 48, therefore no future residential development was anticipated. The
estimated total population at saturation development was then determined by multiplying the
anticipated average number of persons per household, from City, Metro and Census 2000
data,by the total number of dwelling units calculated.
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Table 2-3 presents a population forecast summary in 5 year increments through 2025. The
saturation development population previously developed is also presented. Based on the
estimated population growth rates, it is estimated that the City's sanitary system service area,

as defined by the current UGB, will approach saturation development, or build-out conditions
in approximately 2040.

Table 2-3
Population Forecast Summary

For sanitary system planning purposes, it is prudent to use the build-out population
forecasting methodology. This methodology provides for the most economical development
of sanitary system infrastructure improvements by assuming full occupancy at build-out
conditions allowing for actual development to progress without incurring additional costs for
facility duplication.

2005 14,940

2010 18,970

2015 22,130

2020 25,290

202s 28,450

Build-out (approx. 2040) 37,940

I

-t
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SECTION 3
EXISTING SANITARY SE\ryER SYSTEM

'Wastewater Conveyance System Overview

Developed areas within the City of Sherwood are presently served by publicly owned sewage
disposal facilities operated through an Intergovernmental Agreement (IGA) between the City
of Sherwood and Clean 

'Water 
Services (CV/S). The City owns, operates and maintains the

wastewater collection system within City limits, and CWS provides wastewater treatment.
Under the IGA, the City owns, operates and maintains conveyance facilities smaller than24-
inches in diameter, while CV/S owns and maintains the piping 24-inches in diameter and
larger and all pump stations and forcemains. 

'Wastewater 
is collected from residential,

commercial, and industrial services and is discharged into interceptor sewers primarily
owned and operated by CV/S. Wastewater is then pumped by CWS for treatment at their
Durham Advanced Wastewater Treatment Facility (Durham AWWTP). This study examines
the City owned facilities, and includes a review of CWS conveyance facilities leading up to
the Sherwood Pump Station. A copy of the IGA between the City and CWS is included in
Appendix B.

City owned conveyance facilities do not currently include any pump stations. A small group
of privately owned residential lots currently have individual booster pumps to connect to the
municipal collection system. Also, a privately owned lift station serves several lots along
SW 'l'ualatin-Shcrwood Road, and thcrc arc also scvcral lots with privately owned on-site
septic systems within the City.

\ilastewater Collection System

The existing municipal sanitary sewage collection system serving the stucly area includes
approximately 55.7 miles of gravity sewer divided into two major drainage basins. Table 3-l
summarizes the system pipe lengths and sizes, including CWS piping to the Sherwood Pump
Station. Roughly 70 percent of the collection system is consffucted of polyvinylchloride
(PVC) pipe. The remainder (30 percent) is mostly a mix of concrete sewer pipe (CSP) and
reinforced concrete sewer pipe (RCSP) with nominal lengths of ductile iron (DIP) pipe, cast
iron (CIP) pipe, high density polyethylene (HDPE), and clay. Approximately one percent of
the system has unreported or unknown material. Table 3-2 summarizes the system pipe
materials by total length. Small portions of the City's collection system were constructed in
the early 1900's. However, most of the system piping has been installed since the population
growth starting in the 1990's.
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Table 3-1
Existing Sewer Piping Size Inventory

Table 3-2
Existing Sewer Piping Material fnventory

Unsewered Aress

Most of the developed land within the study area is currently served by Crty wastewater
collection facilities. Exceptions include aî area along Cottle Lane, a private road located
south of SW Sunset Boulevard, and an area on SW Pine Street where several lots are served
by private septic systems. It is anticipated that system upgrades will be needed to serve these

areas and unsewered sections of the Urban Growth Boundary OGB) expansion areas, which
are currently undeveloped.

Undeveloped, unsewered areas were assumed to develop with reasonable system connection
points based on available 20-foot topographic contours, existing line stubs, system capacity,
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Cast hon 888 0.2 0.3
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likely road alignment, and tax lot considerations. The proposed connection paths for
undeveloped lots within sanitary subbasins are indicated on Plate I in Appendix C. CWS
Design and Construction Standards (2007) Section 5.02 covers design standards for the

extension of public conveyance systems.

Trunk Sewers and Facilities Outside of the City

Sherwood Trunk Sewer

The Sherwood Trunk Sewer conveys sewage from the Cedar Creek sewage collection basin
to the Sherwood Pump Station. The 24-inch diameter trunk sewer is constructed of
reinforced concrete sewer pipe and has a capacity flowing full of approximately 5.9 million
gallons per day (mgd). The facility is owned, operated and maintained by CWS, in
accordance with the IGA as describe previously in this section. The trunk sewer has operated

without any known sanitary sewer overflows (SSO's).

For this study, the Sherwood Trunk Sewer is defined as the trunk sewer that originates at

Sunset Boulevard, then travels north along the Cedar Creek Basin and extends to the

Sherwood Pump Station. Calculations were made to estimate the capacity of the Sherwood
Trunk under surcharged conditions without overflows at manholes/access ports.

Rock Creek Trunk Sewer

The Rock Creek Trunk Sewer conveys sewage from the Rock Creek sewage collection basin
to the Sherwood Trunk Sewer prior to reaching the Sherwood Pump Station. The l8-inch
diameter trunk is constructed of reinforced concrete sewer pipe and has a capacity flowing
full of approximately 3.2 mgd. The City of Sherwood is responsible for maintaining the

segment located within the City limits, ancl the outlying facilities are owned, operated and

maintained by CV/S.

The Rock Creek Trunk Sewer is defined as the trunk scwer l.hat begins al" Oregon Sl"rec[ anú
proceeds northerly along Rock Creek, intersecting the Sherwood Trunk Sewer just upstream

of the Sherwood Pump Station.

Upper Tualatín Interceptor

The Upper Tualatin Interceptor delivers the City's sewage to the Durham AWWTP directly
from the Sherwood Pump Station. It is owned, maintained and operated by CWS. The
interceptor is approximately 6,800 feet in length and varies from 18 to 42 inches in diameter.
The interceptor also collects and delivers sewage flows from King Cþ, Tualatin, and Tigard
to the Durham W-WTP. An analysis of this interceptor is outside the scope of this study.
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Sherwood Pump Støtion

The pump station referred to in this study is the Sherwood Pump Station, owned and operated
by CWS. The Sherwood Pump Station is located along the north side of Highway 99 roughly
1,000 feet southwest of Kummrow Avenue. As described above, sewage flows are directed
to the pump station through the Sherwood and the Rock Creek Trunk Sewers. Sewage is
then pumped from Sherwood's collection system to the Durham AW-WTP. Table 3-3
contains a summary of the Sherwood Pump Station features.

Table 3-3
Existing Pump Stations and Force Main Characteristics

Status of Conveyance System

As part of this plan, the operational condition of the existing sanitary sewer collection system
was reviewed to identifz potential known existing operations and maintenance (O&M)
problems. This review included interviews with City of Sherwood and CV/S maintenance
staff responsible for operation and maintenance of wastewater conveyance facilities.

Gravi$ Collectíon Syslem Operøtíon

A summary of existing system deficiencies and O&M problem areas are as follows:

Cleaning

Observation of grease sediment buildup has been reported in several sewer mains that
provide service to local restaurants. These include the 8-inch diameter sewer main located
west of the intersection of SW Tualatin-Sherwood Road and SW Baler Way between
Manhole 1770NSan and Manhole 1765NSan, and the 8-inch diameter sewer main extending
from the 24-inch diameter Sherwood Trunk Sewer at Manhole 24lNSan to the vicinity of
SW Langer Drive at Manhole 1879NSan and Manhole l884NSan. Cleaning is typically
required twice annually to remove grease and sediment buildup from these gravity sewer
mains.

Tvpe V/etwell/Drywell
Number of Pumps 2

Horsepower 150

Type ofPump Vertical Non-clog
Force Main Size
and Length

18-inch diameter,
2,800 feet

Pump Manufacturer Cornell
Pumping Capacity per
Pump

3,700 gallons per minute
(5.3 med)

Total Dynamic Head 93 feet
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Recurring Manhole Flow Restriction Maintenance Areas

Several areas were identified as having upstream manhole flow restriction problems that
require regular maintenance flushing, in some cases on a weekly basis, to remove debris
build-up and lateral back-up flows. These problems were reported at the following manhole
locations:

o End of S.W. Keda Court cul-de-sac, Manhole 1575NSan.
o End of S.W. Wheat Place cul-de-sac, Manhole l553NSan.
o End of S.W. Barley cul-de-sac, Manhole l554NSan.
o Southwest corner of S.V/. Farmer Wuy, Manhole 1544NSan.
o East end of S.V/. Cobble Court, at cul-de-sac, Manhole 294NSan.
o S.W. Reghetto Street, just west of S.W. Lavender Terrace, Manhole I 188NSan
o North side of Tualatin-Sherwood Road, near the intersection with S.W. Adams Way,

Manhole 1l79NSan.

Manhole/Access Ports Sealine/Maintenance

Most of the manholes/access ports on the CWS interceptor trunk sewers located in the
vicinity of the Refuge have been sealed. Manholes on the smaller 21-inch and 18-inch
diameter trunk sewer, located south of the railroad and falling under the City's jurisdiction,
are not accessible due to their location in an area that is llooded year round. The City does

not provide maintenance to these inaccessible manholes that are bolted and sealed.

System Upgrades

IVhile the City has no formal sewer replacement program, upgrades to existing sewers are

coordinated with pending street improvements. Recent system upgrades were made at the
following locations:

o Replacement of the l2-inch diameter main under the railroad tracks at Park Street.
. Replacement of the existing 8-inch diameter back-lot main, frorn Pine Street to east of

Ash Street, completed as part of the Downtown Streetscape Project.

Existing system improvements under design are:

o Removal of the existing l2-inchdiameter pipe northwest of 3'd Street and Washington
Street. The flow is redirected through a new l2-inch diameter pipe from 3'd and Park
Street to 3'd and Washington and replacement of the 8-inch diameter pipe from 3'd and
Washington to existing manhole on Washington Street.

New services running from approximately Farmer Way and Adams Avenue south
under the railroad tracks and connecting with the facilities on Oregon Street.

o
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Areas of Infiltration and Inflow (I&I)

Currently there are no significant areas of I&I within the City's wastewater collection system.
The CWS trunk sewers located in the floodplain areas, are known to have some I&I issues.

Root Intrusion

There is a documented root intrusion problem along the City's l2-inch diameter sewer main
that extends northerly from the intersection of SW Main Street and SW Columbia Street, to
the junction with the24-inch diameter trunk sewer located near N'W Washington Street.

Other Maintenance Problem Areas

Several areas were identified as having various maintenance problems as noted below:

1. Sl4/ Orcutt Place - 6-inch diameter sewer
o At Manhole 42NSan on SW Willamette Street, at intersection with SW Orcutt

Wuy, TV inspection camera cannot pass upstream beyond a21-footpipe stub-out
from this manhole to Orcutt Place, due to a grade change in the pipeline.

¡ Manhole flows at this location are also impeded due to upstream flows from SW
Willamette Street entering at a 9O-degree angle.

. Clty staff suggested that the 6-inch diameter sewer on SW Orcutt Place be

upgraded to an 8-inch diameter sewer

2. S'tIr Highland Dríve - 6-inch diameter sewer
o At Manhole 1340NSan on S.W. Willamette Street, at intersection with SW

Highland Drive, TV inspection camera carurot pass upstream beyond a25-foot
pipe stub-out from this manhole to SW Highland Drive, due to a grade change in
the pipeline.

o Manhole flows at this location are also impeded due to upstream flows from SW
V/illamette Street entering at a 9O-degree angle.

o TV inspection camera access is not adequate for the 6-inch diameter sewer on
Highland Place.

o City staff suggested that the 6-inch diameter sewer on SW Highland Drive be

upgraded to an 8-inch diameter sewer.

3. SW Gleneagle Drive - 6-inch diameter sewer
o TV inspection camera access is not adequate for the 6-inch diameter sewer on SW

Gleneagle Drive, upstream of Manhole 1201NSan. TV inspection camera cannot
pass upstream beyond this manhole.
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a City staff suggested that the 6-inch diameter sewer be upgraded to an 8-inch
diameter sewer or corrections be made to the manhole. The existing pipe is 145

linear feet with 2 service connections.

4. 6-inch diameter sewer between SW 2nd Street and SW 3rd Street, Southwest of SW
Washington Street
o TV inspection camera access is not adequate for the 6-inch diameter sewer located

southwest of SW Washington Street, upstream of Manhole 341NSan. TV
inspection camera cannot pass upstream beyond this manhole due to interference
from an existing plastic pipe connection piece.

. City staff suggested that the 6-inch diameter sewer be upgraded to an 8-inch
diameter sewer or corrections be made to the manhole.

5. l2-ínch diameter sewer crossing City Park
o Access is not adequate for the I2-inch diameter sewer located north of SW 3rd

Street and SW Main Street, downstream of Manhole 33lNSan. There is no access

easement along this pipe section, so access is difficult.
. City staff suggested that the l2-inch diameter sewer be re-routed along SW 3rd

and SW V/ashington Street.

6. Intersection of SW Schamburg Drive and SW Division Street - 6-inch diameter sewer
o The 6-inch diameter sewer located on SW Schamburg Drive, upstream of Manhole

918NSan is very shallow.
o The 6-inch diameter sewer located on SW Division Street, downstream of

Manhole 918NSan is very shallow, only 2-feet deep. Existing fir trees at the
intersection of Division Street and Washington Street are pushing down on sewer
main. Obstruction noted in TV report.

o The 6-inch diameter sewer located north of the intersection of SW Division Street
and SW Washington Street, downstream of Manhole l9l6NSan has inadequate
access, due to lack of easement. This section of sewer main also has old clay drain
tile pipe segments.

. City staff suggested that the shallow 6-inch diameter sewers be deepened and
upsized to 8-inch diameter in this area.

7. Upper Pine Street - Existing indívidual service booster pumps for 6-inch diameter
sewer

Currently, individual service booster pumps are needed for the last several houses

connected to the 6-inch diameter S.'W. Pine Street sewer located north of SW
Sunset Boulevard.
City staff suggested that anew replacement sewer could be installed for these

services, to reverse flow toward SW Sunset Boulevard instead of SW Division
Street. This improvement could be coordinated with pending street improvements
on SV/ Pine Street.

o

O
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8. Vicinity of City Hall, Between Sl4/ Pine Street and SW Park Street
o The 6-inch and 8-inch diameter sewer located between Manhole 346NSan and

Manhole 345NSan has segments in very bad condition, south of SW Pine Street.
Segments of old clay drain tile pipe should be replaced.

o A new manhole should be installed on the existing l2-inch diameter pipe at
Junction 343NSan, located 36 feet downstream of Manhole 344NSan. Currently
there is inadequate TV inspection access at this junction point, and the camera will
not pass through.

o Several lateral connections in Old Town have multiple 9O-degree bends that
should be upgraded.

o Existing Manhole 346NSan located at Ash Street was replaced without a base.

City staff would prefer a new manhole be installed along the alley.
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SECTION 4
PLANNING AND DESIGN CRITERIA

General

The basis for planning and designing wastewater facilities includes current and future
regulatory requirements, and process or component design criteria. These subjects are
discussed in detail in the following section.

A sanitary sewage collection system functions to transport wastewater from the points of
their origin to a treatment facility. Sewers, once installed, have a fixed capacity and must be
designed with adequate capacity to provide continuous and reliable service throughout their
design life to both the existing and future service area. This section presents design criteria
used for the analysis of the sanitary sewer system.

The Cify of Sherwood operates under Clean Water Services (CWS) sanitary sewer design
and construction standards. The design criteria and capacity evaluation approach used by
(CWS) are utilized in this study. Use of CWS standards and methods facilitates meeting
discharge permitting requirements and accommodates the CWS goal of regionally consistent
design and construction standards.

Regulatory Requirements

Sønitøry Sewer Overflows

Requirements are established in Oregon Administrative Rules (OAR) 340-041-0009,
Sections 6 and 7. Sanitary Sewer Overflows (SSOs) are prohibited and if an SSO does occur
in the City's sewer system it must be reported to Oregon Department of Environmental
Quality (DEQ) along with a plan to reduce the number of future events. To date the City
does not have any reported SSOs or manhole upsets. CWS provides wastewater treatment
for thc City through an Intcrgovcrnmcntal Agrccmcnt (IGA). Wastcwatcr is collected in the
City's sewage collection system and is discharged into interceptor sewers owned and
operated by CV/S. Wastewater is then pumped by CWS, for treatment at their Durham
Advanced Wastewater Treatment Facility located in the City of Tigard. The National
Pollutant Discharge Elimination System (NPDES) permit for the metropolitan area of
Washington County is held by CV/S, which is further detailed in the IGA between the City
and CWS as discussed in Section 4.

CMOM (C øp øcìty, Man ag ement, Operøtion øn d Møintenance) Requírements

The EPA is developing new rules for municipalities with NPDES permits regarding
operation of their sanitary sewer collection systems. Although the City does not have an
NPDES permit, rules may be extended to satellite systems when the program is finalized.
CIWS will be required to meet CMOM requirements as the holder of the NPDES permit, and
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they will likely require their satellite systems to meet the rules. Rules state that there are to
be no SSOs except under extreme environmental conditions. These rules also require a

stringent maintenance and monitoring program for sewers to prevent such overflows.

Endangered ønd Threatened Species

Endangered and threatened species can be found in this study area. These include:

¡ Bald eagle (threatened; proposed delisted)
o Chinook salmon (threatened; Upper Willamette River Evolutionary Signihcant Unit)
o Steelhead (threatened; Upper Willamette River Evolutionary Significant Unit)

Construction in listed species habitat may require a Biological Assessment, and appropriate
construction windows will need to be determined to minimize potential impacts to salmon
spawning and to eagle nesting periods. The primary consideration for construction around
Chicken Creek, Cedar Creek, Rock Creek and the Tualatin River will be allowing adequate
lead time to coordinate with regulatory agencies and establish appropriate construction
periods.

Surfuce lAúer QuølÍly Assessment

Chicken Creek, Cedar Creek, and Rock Creek have a limited water quality status assigned by
DEQ. Temperature, dissolved oxygen, chlorophyll-a, and fecal colifoffn were identified as

problems in Cedar and Rock Creeks, and ammonia and pH were also identified in Rock
Creek. Chicken Creek has had problems with coliforms, phosphorous, pH, and
chlorophenoxy herbicides. Maintaining good water quality of the creeks feeding into the
Tualatin River National Wildlife Refuge is a priority.

Section 404 lletlønd RemovaUFíll Permit

The Clean Water Act Sectiott 404 Pennit requires studies into wetland delineation, irnpact
assessment, and mitigation plans for projects including filling or dredging existing wetlands.
Through Section 404,the U.S. Army Corps of Engineers also has jurisdiction over the
construction of utility crossings such as sewers and force mains through navigable waters and
wetlands. Final construction of projects through wetlands and waterways will need to be
coordinated closely with the U.S. Army Corps of Engineers.
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Design Concepts and Constraints

DesÍgn PerÍod

A wastewater collection system is designed to meet the immediate needs of the community,
plus a reserve capacity for growth. Sanitary System Master Plans typically utilize a

minimum twenty year period for planning purposes. Both the design criteria and planning
periods should be consistent with the type of facility being designed and constructed. The
selected design lifè of a structure governs the planning criteria used to size it. Pipelines have
a design life of approximately 50 years and planning criteria of ultimate build-out population
Pump stations have a design life of 50 years for below ground structures corresponding to a

time period when an ultimate population is served, and pumps and appurtenances have a

design life of 15 to 20 years and are sized for the anticipated population increase during that
period.

Sewer Design Standørds

In order for a sewage collection system to operate efficiently it must be designed to meet
certain standards. The principal sanitary sewer design criteria that influence the preparation
of this report are presented below.

a All sanitary sewer gravity lines shall have sufficient grade to maintain a minimum
velocity of two (2) feet per second when flowing full or half-fuIl. Main sewers should
be at least eight (8) inches inside diameter. The upstream section of a lateral sewer
which will not be extended in the future may be of six (6) inch inside diameter if no
more than250 feet long.

Sanitary sewer force mains shall have a velocity of 3.5 to 8. 0 feet per second and a
minimum pipe diameter of four (4) inches.

Manholes should be located at each change of grade and alignment and at each pipe
intersection and at intervals generally not to exceed 500 feet.

a Sanitary sewers should be designed and constructed to exclude the transport of storm
runoff.

All sanitary sewer joints should be as watertight as possible to prevent infiltration or
inflow of ground and surface waters.

All sewers should be installed at a depth sufficient to be protected from frost and
traffic damage and to drain basements of served properties. Minimum depth of cover
requirements for pipelines are presented in Table 4- 1.

o

a

06-0824. I 05
July 2007

4-3
Planning and Design Criteria

Sanitary System Master Plan
City of Sherwood



tÌ

l

Table 4-1
CWS Minimum Pipeline Depth of Cover

Sanitary sewer capacities should be calculated using a Manning's equation pipe
friction factor "n" of 0.013.

Wastewater facilities concepts are based on 1" : 600' topographic mapping obtained
from the Metro Regional Land Information System (RLIS).

Surcharging shall not be designed into the sanitary piping system. Existing
surcharging should be eliminated where feasible.

The minimum separation distance between sanitary sewer and utilities other than
waterlines should be 5 feet (clear), Additional separation distance should be provided
with waterlines as required by the Oregon Department of Health Services.

The recommended sewer system improvements presented in Section 6 follow these design
guidelines.

Design Flow Criteria

The evaluation of the existing sanitary sewer facilities and the planning of new systems to
serve the fully developed study area require that forecasts of future wastewater flow rates be
determined. The normal components of total wastewater flow rates in aCity sewer system
may include domestic, commercial, industrial, institutional and other sources as well as

extraneous storm water (infiltration and inflow). The analysis of this study is based on
calculated wastewater contributions from areas with land uses designated as Industrial,
Commercial, Residential and Institutional/Public. This study utilizes design flow criteria as

established by CWS's design standards, presented below.
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Non-reinforced Pipe 48 36

RCP Class III 30 t8
RCP Class IV 24 12

RCP Class V 18 6

AWWA C900 24 12

AWWA C9O5 24 12

Ductile Iron l8 6
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Desígn Sønitøry Flows

The CWS unit design flows from the 2000 Clean Water Comprehensive Plan were referenced
as part of the plan update. The unit flows, which represent dry weather flows, were
determined from an analysis of land use and service area flows documented in the CWS 1995

Collection System Needs Analysis. The CWS unit design wastewater flows for residential,
commercial, and industrial flows are presented in Table 4-2. No large point sources, and no
areas zoned Heav¡r Industrial, are identified in the Sherwood Service Area.

Table 4-2
C\ryS Unit Design \ilastewater Flows

Notes: gpcd: gallons per capita per day
gpad: gallons per acre per day

Table 4-3 presents the distribution of CWS unit design wastewater flows applied to the City
of Sherwood land use zoning classifications.

-t

:

i

'l

ij

-l

a.rJ

.,¡

r/

Sinele Family Residential 67 wcd
Multi-Family Residential 87 epcd

Mixed Use 87 gpcd

Mixed Use Employment Area 3.660 epad
Commercial 3,660 gpad

Institutional/Public 3.660 mad
Industrial 3,660 gpad

Heaw lndustrial 7320 wad
Noncontributing
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Table 4-3
Land Use and Unit Flow Summary

Notes: gpcd: gallons per capita per day
gpad: gallons per acre per day

Diurnøl Curves (DaÍly Peakíng Factors)

Four land use diurnal curves were also developed by CV/S in the 2000 Clean'Water
Comprehensive Plan to be applied to the unit flows. The diurnal curve approach is similar to
tlre peaking factor approach. 'l'he CWS diumal curves are sulnlnarized in Table 4-4 and
illustrated in Figure 4-1.

t

.¡

VLDR Very Low Density Residential
Single Family
Residential

67 gpcd

LDR Low Density Residential
Single Family

Residential
67 gpcd

MDRL Medium Density Residential - Low
Single Family
Residential

67 gpcd

MDRH Medium Density Residential - High
Single Family
Residential

67 gpcd

HDR High Density Residential
Multi-Family
Residential

87 gpcd

NC Neiehborhood Commercial Commercial 3,660 wad
OC Office Commercial Commercial 3,660 gpad

OR Office Retail Commercial 3,660 gpad

RC Retail Commercial Commercial 3,660 gpad

GC General Commercial Commercial 3,660 gpad

LI Light Industrial lndustrial 3,660 gpad

GI General Industrial Industrial 3,660 gpad

IP lnstitutional/Public Institutional/Public 3,660 gpad
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Table 4-4
Predominant Land Use Diurnal Flow Curves Description

Figure 4-1
Predominant Land Use Diurnal Flow Curves
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Design Slorm

The NPDES permit held by CWS requires sanitary sewer overflows to be controlled in
response to 5-year storm events. CWS has adopted the NRCS Type lA rainfall distribution
for modeling the sewer system using hydrologic unit hydrograph methods. The depth of
rainfall for the 5-year 2{-hour storm event is 3.05 inches. Figure 4-2 illustrates the
hyetograph for this storm event.
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Figure 4-2
5-yr 24-hr NRCS Type 1A Design Storm
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Sewer System Surcharging

Surcharging of the sewer occurs when the pipe is flowing under some pressure. This
condition is evidenced by observation of the water surface at manholes/access ports which
are above the pipe crown. Under severe surcharge conditions, sewage overflows at
manholes/access ports or backflow and flooding of facilities connected to the system may
occur. Sewer surcharging requires flow reduction measures and/or system improvements as

the system does not have capacity to carry the sewage flow. Occasionally, minor surcharging
may occur in portions of the gravity sewer system. This condition can be tolerated to the
extent that no overflow or damage occurs. In general, the standard practice for this plan is to
assume that surcharging shall not be designed into the sanitary piping system in accordance
with CWS requirements. System surcharging will be analyzed and assessed for use in
prioritizing recommended Capital Improvement Plan (CIP) projects.

S urch ør gln g S ev erity Røn kín g

Evaluation of the existing wastewater collection system was performed using a ranking
system developed by CWS to determine the severity of sanitary sewer surcharging problems.
The ranking system was first developed as part of the CWS 1995 Collection System Needs

Analysis, and is presented in Table 4-5. As part of the development of the recommended

0.6

0.5

.40

0.3

0.2

ã
o

an
Ê,o

(E

tr
(!
É.

0.51

0.16
0.14

0.12
0.10

0.16

0.1 I
0.10

0.09 0.09
0.07 0.07 0.07 0.07 0.07 0.07 0.07

0.08
0.07

0.23

0.20

0.15
0.13

0.12

Total Depth : 3.05 inches
Peak Intensity : 0.51 in/hr
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Capital Improvement Plan (CIP), the ranking severity of surcharging potential will be used to
prioritize capital improvements related to increasing system capacity.

Table 4-5
CIVS Sanitary Surcharge Severity Ranking

Notes: Table reproduced from CWS (2000). HGL: Hydraulic grade line.

Intïltrøtion ønd Inflow

Infiltration and inflow (I&D is extraneous water flow that enters the sanitary sewer collection
system. By definition, infiltration is water entering the collection system from the ground
through service connections, defective pipes, pipe joints, connections or manhole/access port
walls. Inflow is defined as water entering the collection system from roof drains, foundation
drains, cooling water discharges, catch basins, cross connections from storm sewers and
combined sewers, surface runoff and natural drainage. Since identifying the contribution of
flow separately for infiltration and inflow is difficult, they are typically combined as a single
contributing component.

For the existing developed areas, I&I values are assigned based on a comparison of recorded
dry weather flow to flows during storm events. Currently unsewered areas will be served
with pipelines installed using updated City and CWS design and construction standards. The
I&I values to be used for these areas will be as cited in the CV/S Master Planning documents
to maintain consistency throughout the service area.
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LS
HGL daylights with significant

HGL increase
(HGL > ground elevation)

Yes < 0 feet

LH
HGL daylights

(HGL > sround elevation)
Yes < 0 feet

HS
High HGL with significant HGL

increase
Yes Between0and3feet

HH Hieh HGL Yes Between0and3feet

IS
lntermediate HGL with significant

HGL increase
Yes Between 3 and l0 feet

IH Intermediate HGL No Between 3 and 10 feet

DS
Deep HGL with significant HGL

increase
No Greater than 10 feet

DH Deep HGL No Greater than l0 feet

OK No surcharging No
HGL within pipe

crown
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SECTION 5
SYSTEM ANALYSIS

General

This section covers the hydraulic analysis of the sanitary sewer collection system. The
analysis develops the average dry weather flows and calibrates the flow contribution from
infiltration and inflow. An overview of the modeling software Hydra (version 6.4) used to
conduct the hydraulic grade line analysis is presented. The Hydra program evaluates the
capacity of the system with regard to physical constraints, wastewater design flows, and
infiltration and inflow. Existing and future capacity deficiencies are identified using the
surcharge severity ranking system used by Clean Water Services (CWS). Recommended
improvements associated with collection system capacity issues are presented in Section 6.

Design Flow Development

The evaluation of the existing sanitary sewer facilities and the planning of new systems to
serve the fully developed study area require that forecasts of future wastewater flow rates be
determined. The normal components of total wastewater flow rates in aCity sewer system
may include domestic, commercial, industrial, and institutional as well as extraneous storm
water such as infiltration and inflow (I&Ð. This analysis estimated wastewater contributions
from areas with land uses designated as Industrial, Commercial, Residential and
Institutional/Public.

Design flow criteria and analysis methodology were rcvicwcd to bc consistcnt with CWS
practices where applicable. The review found that the design flow criteria established by the
CV/S Sewer Master Plan Update (2000) for the entire Durham Treatment Facility service
area overestimated the historical dry weather flows passing through the Sherwood Pump
Station. Design flow criteria specific to Sherwood were then developed to represent the
existing sanitary flows. Infiltration and inflow values were calibrated using continuous flow
monitoring data for 2006 and2007. The more conservative CWS flow criteria were used for
developing industrial and commercial areas. A summary ofthe design flows used is
presented in Table 5-l

Table 5-1
Model Design Flows

1

I

¡

-/

Sanitary flows: All Existine Land Uses 71 gallons per capita per day

lnfiltration and lnflow: Peak rate
1970 gpad apportioned to pipes by inch-diameter

times length weighting factor
Sanitary flows: Future Residential Land Use 71 gallons per capita per day
Sanitary flows: Future Commercial Land Use 3,660 gallons per acre per day
Sanitary flows: Future Industrial Land Use 3,660 eallons per acre per day

J
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Averøge llet and Dry Weather Flows

Average dry weather flows represent the typical sanitary flows from the service area. The
CWS 2000 Sewer Master Plan Update presented design dry weather unit flow rates by land
use that were averages for the entire CV/S service area; however, these unit rates were much
larger than the flows seen at the Sherwood Pump Station as well as the CWS flow monitoring
stations upstream (D050) and downstream (D040) of the pump station. This analysis
generated ADWF unit rates using the available flow data.

The monthly flows through the Sherwood Pump Station are illustrated in Figure 5-1. The
summer months of July, August, and September were used to determine the dry weather
flows. Table 5-2 shows the annual flows, dry weather flows, population, and annual rainfall
from 2000 through 2006. The large rainfall in 2003 accounts for the elevated dry weather
flows in 2004.

A unit design flow rate of 71 gallons per capita per day (gpcd) was adopted as the dry
weather flow. CWS flow monitoring upstream of the pump station (Monitor D050) provided
the basis for determining the wet weather infiltration (WWf, or slow infiltration. The flow
monitoring dataare illustrated in Figures 5-2 and 5-3. WWI is determined as the difference
between the dry weather flows and the wet weather flows during periods without flow
directly induced by storm events. A value of 0.29 mgd for W"WI was adopted for the
Sherwood service area. Figure 5-4 illustrates the W.[I.

Figure 5-1
Monthly Sherwood Pump Station Flows
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Figure 5-2
Monthly Sherwood Pump Station Flows,2005 to 2006
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Figure 5-3
Monthly Sherwood Pump Station Flows, 2006 to 2007
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Table 5-2
Sherwood Pump Station Flows

Notes: MGD : million gallons per day. gpcd : gallons per capita per day

Figure 5-4
Illustration of Wet Weather Infiltration
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Design Storm-induced Inftltrøtion ønd InJlow

Infiltration and inflow (I&D is extraneous water flow that enters the sanitary sewer collection
system. By definition, infiltration is water entering the collection system from the ground
through service connections, defective pipes, pipe joints, connections or manhole/access port
walls. Inflow is defined as water entering the collection system from roof drains, foundation
drains, cooling water discharges, catch basins, cross connections from storm sewers and
combined sewers, surface runoff and natural drainage. Since identifying the contribution of
flow separately for infiltration and inflow is difficult, they are typically combined as a single
contributing component.

For this analysis, I&I values are assigned to existing developed areas based on a comparison
of recorded dry weather flow to flows during storm events. Existing unsewered areas will be

served with pipelines installed using updated City and CWS design and construction
standards.

Two storms were selected for infiltration and inflow calibration from the CITVS monitoring
data upstream of the pump station. Hydrologic parameters to be calibrated included
RAP_AREA, RAP_BEG, RAP_MAX, and RAP_END. These are the area associated with
infiltration, and the time of the start, peak, and end of the triangular inflow hydrograph,
respectively. Preference was given to calibrating the peak flows over the minimum flows or
timing of the peaks. Graphical comparisons of the model calibration are shown in Figure 5-5
and Figure 5-6.

Figure 5-5
Model-Data Comparison, January 602006, Storm
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Figure 5-6
Model-Data Comparison, January 2-3, 2007 r Storm
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S øturatìon D evelopment Flow s

The saturation development condition represents the ultimate development condition when
all land is fully developed to the maximum densities allowed in the City Comprehensive
Plan. Analysis of this condition assumed all land was developed and that the total service
area population was the build-out population discussed in Section 2. The existing condition
unit design flows were used for the saturation development condition. New commercial,
industrial, and institutional flows were added using the CWS unit flow rate of 3,660 gallons
per acre per day (gpad).

Analysis Methodology

Hydrø Model

Analysis of the sanitary sewer system capacity used a hydraulic grade line (HGL) approach.
For consistency with CWS analysis and planning, the Hydra software (version 6.4) was used
to conduct the HGL analysis. The Hydra approach to the HGL analysis differs from some

traditional HGL approaches in that it does not use the traditional peaking factor method for
sanitary flows. Sanitary flows are instead routed through the system over a 24-hour period
scaling the average dry weather flow by a diurnal time-series curve that simulates actual
system flows over a design day. The Hydra approach looks at the combined loading from
sanitary flows, steady wet:weather infiltration, and storm induced inflows and infiltration.
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Inflows are input into the Sherwood Hydra model using two methods. Sanitary loadings are

input through the Parcel Layer method. In this method, loads are input directly for each tax
lot proportional to the land use area, or by the lot's residential population. Infiltration, both
steady infiltration and rapid storm-induced infiltration, and direct storm inflows are input
using the defects database. Practically any number of additional loadings can be applied to
each pipe or manhole using the defects database. These approaches are further discussed in
this section.

Sanitary System Layer

The Hydra sanitary system layer (SY layer) represents the model system geometry model as

links and nodes. Links represent gravity conveyance pipes. Nodes represent manholes and
pumps. All links terminate at both ends at a node. The data needed to build the SY layer
include, at a minimum, pipe invert elevations, pipe diameters, node (manhole and pump)
locations, and manhole ground (rim) elevations. Locations and other geometric data were
brought into the SY layer from a GIS format using the Hydra GlSTransfer l4lizard.
Additional data are input in the project design file ("PROJECT.DES") such as pipe
roughness and pump curve data.

The system consists of all conveyance pipes other than the individual connections to tax lots
with all flows leaving the system through the Sherwood Pump Station. Section 3 discussed
the existing conveyance system.

Parcel Løyer

Hydra offers-multiple scales and approaches to inserting sanitary flows. The Parcel Layer
(PA layer) represents the smallest spatial scale available, and is well-suited to incorporating
data for individual tax lots. Hydra also offers alarger scale layer, the Service Area Layer;
however, because of the interest in evaluating collection pipes, this layer does not offer the
appropriate scale and was not used.

Each spatially delineated region in the PA layer can have two types of associated sanitary
flow loadings, "residential" and "commercial." Residential flows are generated from the
associated population in the individual parcel region, i.e., a taxlot, and the per capita flow
value. Commercial flows represent any sanitary flow source which represented by a flow per
unit area. Within the PA layer, "commercial" flow represents actual flows from commercial,
industrial, and institutionalipublic land use zones.

For tax lots representing a single housing unit, the population for one dwelling unit was
assigned. For larger parcels which represent multiple dwelling units, the zoning density
outlined in the City Comprehensive Plan was used to assign a number of dwelling units. This
is appropriate for condominium and other high density lots.
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Defects Databqse Component (Infiltration and Inflow)

The defects database component allows for all sources of infiltration and inflow. Infiltration
sources include groundwater inflow through leaks in pipes and joints caused by age,

cracking, tree roots, and material defects. Inflow is generally from direct flow though
manhole covers. Additionally, undocumented and illegal connections from roof-top and
other drains can be appreciable.

Any of these sources can be input through the defects database. If considered separately,
difference scenarios can be quickly evaluated. Each component of the SY layer can
incorporate an individual defects component. Thus, each manhole and pipe can have its
individual contribution considered. This allows for the evaluation of the impact of I/I
remediation efforts.

IIy drøalic Evøluøtion Criteriø

Analysis of the existing wastewater collection system was performed using the ranking
system developed by CWS to determine the severity of sanitary sewer surcharging problems.
These criteria are discussed in Section 4 and summarized in Table 4-5.

Modelíng Assumptions

The following assumptions were made in conducting the system analysis

Missing conve)¡ance slzstem information: The key conveyance system data-pipe size, invert
elevations (IE), and manhole rim elevations-were provided by the City. Missing invert
elevations were assigned based on adjacent pipe IE values at common manholes, or by linear
interpolation between known IE values. For the most upstream IE values, where linear
interpolation was not possible, the pipe segment was assigned the minimum slope as outlined
in the CV/S design standards to establish the upstream IE. Missing manhole rim elevations
were assigned values through a combination of linear interpolation and checking with
topographic mapping.

Infiltration and inflow apportioning: Wet weather infiltration (WWI) and storm-induced
infiltration and inflow (SRI) were apportioned to the conveyance system using a weighting
factor of pipe diameter (inch) times pipe length (feet). The larger diameter pipes are
generally concrete, and the smaller diameter pipes are typically PVC. This approach was
used to reflect that concrete pipes are expected to have a greater infiltration and inflow
contribution.

Saturation development population: The saturation development population assumed all land
had been developed according to the City Comprehensive Plan. The additional population
associated with the fulI development does not account for the increased redevelopment
population density. To reflect this, the ratio of people per dwelling unit was increased
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uniformly to match the projected saturation development population. Commercial and
industrial areas were assumed to have been redeveloped and the more conservative CWS unit
design flows were applied.

Modeling Results

The system was found to be adequate to handle the existing design flows. A single pipe (City
ID # 2OSsan) was found to surcharge--but not overflow--and did not rank high enough to
recommend improvements due to the height of the freeboard (11 feet). The buildout or
saturation development condition showed surcharging over the CWS sewer trunks, the City
owned portion of the Rock Creek Trunk, the facilities where the Area 54155 development
was connected to the system, and at some places where the collectors feed into the
surcharging trunks. The CWS trunk line capacity deficiencies under build-out conditions
were also identified in the 2000 CWS Sewer Master Plan Update. A subsequent analysis was
conducted wherein the trunk surcharging was eliminated by upsizing the trunks. This
analysis showed that most of the collector pipe surcharging was due to the surcharging in the
trunks. The remaining problem areas were associated with the connections to the new
development in Areas 48 and 54155. Peak flows in the trunks near the Sherwood pump
station are reported in Table 5-3. A short summary table of all Cþ owned pipes with
identified surcharging and their ranking in presented in Table 5-4. Improvements are

discussed in Section 6.

Table 5-3
Existing and tsuild-out Condition Sewer'l'runk Peak l'lows

-t

{*t

Sherwood Sewer Trunk 6.4 I 1.5

Rock Creek Sewer Trunk 1.4 5.8

Sherwood Pump Station 7.5 17.2
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214
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lmprovement
Nêeded

BO
with
trunk

no

no

no

no

no

no

no

no

no

no

no

no

no

no
yes
no

no

no

no

no

no

no

no

no

no

no

BO

no

no

no

no

no

no

no

no

no

no

no

no

no

no
yes
yes
yes
yes

no

no

no

no

no

no

no

no

Exlst

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Bulld.out wlth trunk
imorovement¡

Rank

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
HS

OK
OK
OK
DH

DS

DS

OK
OK
OK
OK
OK

FB
(feet)

12.50

10.46

10.90

B.BO

5.71
'10.15

7.00

9.88
10.24

7.00
1 0.10
1'1.88

8.57
11.70

1.23

8.73
1.37

7.82
10.90

11 43
10.75

13.32

16.27

16.41

15.43
'18.48

Surch
(feetl

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02

0.00
0.00
0.00

0.02

0.00
0.20
0.00
0.00
0.00
0.00
0.00

Build-out Gondition

Rank

IH

IH

IH

IH

IH

IH

IH

IH

IH

IH

IH

IH

IH

IH

HS

HS

HF
Ht-

DS

DS

DS

DS

DS

DS

DS

DS

FB
(feet)

9.79
8.51

6.75
5.21

4.95
4.73
3.89
4.51

8.38
389
4.41

6.98
7.03
6.13
1.23

2.28
0.36
2.74

10 90

11.43

10.69

13.40

13.16

12.95

11.71

15.70

Surch.
(feet)

2,63
1.56

378
3.26

0.43
5.09
2.64
4.91

1.55

2.64
5.12
4.30
1.39

4.97
0.02
8.63
0.65
477
0.06
0.00
0.28
0.12
2.94
3.19
3.29
2.59

Peak
Flow
(cfsl
'1.58

0.08
6.32
0.39

0.38
0.70
0.20
0.32

0.71

0.12
0.14
0.03
0.61

0.01

0.51

5.95
1.16

0.71

5.28
1.20

5.27
4.08
6.40
6.40
6.39
7.12

Exlcting Condition

Rank

OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

FB
(feet)

12.84
10.60

11.48

9.16
6.07
10.27

7.04

992
10.36

7.04
10.10
'11.88

8.96
11.70

1.40

9.15
1.51

7.94
11.52

11.43

11.54

13.62
16.73

16.91

15.91

18.94

Surch.
(feot)

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Peak
Flow
(cf¡)
1.13

0.06

0.87
0.09
0.09
0.33
0.14
0.22
0.33

0.08
0.11

0.02
0.03
0.0'1

0.32

0.80
0.78
0.33
2.45
0.9'1

2.44
'1.53

0.89
0.89
0.88
1.23

Pipe Gharacteristics

Gep.

{crs}

2.95
4.84

8.28
2.38
6.31

2.10
2.94
2.28
4.70

3.36
4.25
3.01

0.77
0.98
0.42
2.81

10.19

1.67

477
0.77
4.94
1.86

5.41

5.51

6.15
6.14

Slope
(feet/

loofeetl
0.01

0.02

0.01

0.0'1

0.08
0.03
0.06

0.04
0.15
0.08
0.12
0.06
0.00
0.01

0.00
0.00
0.08
0.02

0.00
0.00
000
0.00
0.00
0.00
0.00
0.00

Dla.
(lnch)

12

12

1 I
'10

10

B

I
I
8

I
I
8

I
I
B

15

12

B

1 I
1 2

18

12
'18

'18

18

1B

Clty
ID

215
253
371
397

398
417
480

480
1047

1077

1157

1670

1790
1826
460
373
382

1 053
'195

25
193
213
367

368

369

430
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lmprovement
Noeded

BO
wlth
trunk

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

BO

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Ëx¡st

no

no

no

no

no

no

no

no
no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Build-outwlth trunk
imoþvemgnts

Rank

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

FB
(feêt)

11.32

12.03
'1'1.56

'15.38

17.82

14.49

14.49

12.03

11.32

12.03

11.10

11.37

12.31

19.89

11.04

15.38

12.12

11.68

14.71

26.12
17.38

17.25

17.14
26.64
26.44

$urch.
{foet)

0.1 I
0.20
0.16
0.16
0.01

o.o2
0.05

0.23
0.12

0.23
0.77
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Build-out Condltion

Rank
:

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

DH

FB
{feet)

11.21

11.94

11.53

14.60

17.82

14.37

14.37

11.94

11.21

11.94

10.64

10.07

10.07

17.20

10.49

14.60

10.32

11.14
'13.'19

25.65
16.27

16.1 9

11.94

21.94
21.94

Surch.
(fe¿t)

0.22
0.28
0.19
0.94

0.01

0.14
0.16

0.31
0.22
0.3r
0.70
0.71

1.63

1.55

0.0r
0.44
1.10

0.19
112
o.o2

0.94
0.83
4.60
4.10

3.90

Peak
Flow
(cÍs)

4.82
4.86
5.28
1.63

0.19
4.73
0.09
038
0.03
0.03
0.'10

0.08
8.21

8.27
5.44

5.44
0.62

0.70
1.56

0.03
0.60
0.60
0.01

0.01

0.0'1

Exlsting Gondttlon

Rank

OK
OK
OK

OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

FB
(fqot)

12.15

12.88
12.34
15.54

17.92

15.23

15.14

12.74
12.04

12.80

11.94

11.37

12.41

19.99

11.36

15.54

12.20

11.78

14.81

26.16
17.76

17.59

17.14

26.64
26.44

Surth.
(teêt]

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Peak
Flow
{cis}
2.09
2.12
2.44
121
0.13
2.02
0.06
0.30
0.02
0.03
0.07
0.06
4.60
4.66
2.56

2.56
0.43
0.33
1.13

0.02
0.03
0.03
0.01

0.01

0.0r

Pipe Gharacterlstics

c¡p.
(cfe)

5.00
5.05
5.27

8.94
3.10
5.00
4.58

2.60
2.94
0.48
6.43
3.71

10.89

20.33
8.94

B.78

5.27
2.35
8.38
6.10
0.93
0.94
o.77
0.77

0,74

Slope
(feetl

l00feêt)
0.00
0.00
0.00

0.06
0.07
0.00
0.14
0.05
0.06
0.00
0.28
0.09
0.00
0.0'l
0.01

001
0.02
0.04
0.06
0.25
0.01
0.01

0.00
0.00

0.00

Dle.
(lnch)

IB
1B

18

12

B

1 I
I
B

I
I
I
I

24
24

18

1 B

12

B

1 2

8

I
I
I
8

B

cry
ID

191

192
194
r99
202
212
565

1 185

1226
1230
1537

145
149
151

197
'198

222
418

1611

1613

1791

1792
1827

1B2B

1829
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SECTION 6

RECOMMEI\DATIONS AND CAPITAL IMPROVEMENT PLAN

General

This section presents a recommended Capital Improvement Plan (CIP) for the City of
Sherwood's wastewater collection system. This plan recommends proposed system

improvements for the correction of existing deficiencies and to accommodate future system

needs as identified in previous sections of this master plan.

Basis of Cost Estimates

The recommended CIP identifies projects and presents estimated project costs. Project costs

are based on unit costs developed from recent experience with construction costs for similar

work in the area, and assume the work will be completed by private contractors using

prevailing wages. These unit costs include an aggregate 45-percent allowance over the

estimated construction cost to provide for contingencies, engineering, legal and

administrative costs. Table 6-l presents these unit costs for piping installed in both improved

and unimproved areas.

Table 6-1

Collection Piping Unit Cost Summary

Pipe Diameter,
inches

Project Cost,
$llinear foot

(Unimproved Areas)

Project Cost,
$/lincar foot

(Improved Areas)

8 sl86 $211

12 $201 s227

l5 s212 $238

18 s248 s279
24 s272 $303

These planning level unit cost estimates inclucle the fullowilìg assulllptions:

. Gravity sewer depths average l2-foot;
o No rock excavation;
o Sheeting, shoring and dewatering will be required;
o No property or easement acquisition costs;

o No service corutectious;
o No specialty construction costs;

o Construction by private contractors;
o A 20Yo allowance for mobilization, dewatering, traffic control, and erosion control;

o A 45o/o engineering, administration and contingency allowance.
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The project cost estimates presented in this plan represent opinions of cost only,

acknãwiedging that final còsts of individual projects will vary depending on actual labor and

material .ortr, ritr conditions and requirements, market conditions for construction,

regulatory factors, final project scope, project schedule and other factors. The estimates are

prãti,oinãry and are based on the conceptual planning work that has been presented in this

master ptan. ttre estimates should be reviewed and updated as the projects proceed through

the implementation Process.

project costs are presented in2007 dollars. Since construction costs change periodical-ly, an

indäxing methodìo adjust present estimates in the future is useful. The Engineering News

Record(ENR) Construction Cost Index (CCD is an index commonly used for this purpose'

For future reference, the April 2007 ENR CCI of 8,629 for the Seattle area construction

market (the nearest markefENR monitors) was used for construction cost estimates in this

report.

Recommended System ImProvements

General

Recommended system improvements are divided into System Capacity Improvements, which

are necessary to increase collection system capacity, and System Rehabilitation

Improvements, which are intended to rehabilitate or replace deteriorating facilities.

Rolonune¡ded system improvcmcnts are presented in Table 6-2 and are illustratecl on Plate 1

in Appendix C. A brief description of each project is presented later in this section.

)
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Project
No.

Project Category Project Location
Size

(inch)
Length
(feet)

Unit Cost
($/linear foot)

Estimated
Project Cost

($)

1
Collection System

Extension
Area 59 l5 3,730 $238 $887,740

2 Capacity Upgrade Area 54155 18 537 $248 $ 1 33,1 76

-t Capacity Upgrade Area 54155 l5 533 s2t2 sl12,996

4
Collection System

Extension
Area 54155 15 3,875 $238 $922,250

5
Collection System

Extension
Area 54155 12 2,555 $201 $513,555

6 Capacity Upgrade Rock Creek Trunk 18 1,436 s248 $3 56, I 28

7 Capacity Upgrade Rock Creek Trunk 24 1.349 s272 s366,928

8 Capacity Upgrade Area 48 North l2 3,011 s227 $683,497

9
Collection System

Extension
Area 48 North 12 3,280 $227 $744,560

10
Collection System

Extension
Area 48 South 15 2,650 s238 $630,700

11 Rehabilitation
SW Willamette St

at Orcutt Place
8 362 $2r r s76,382

12

13

Rehabilitation
SW Willamette St.

at Highland Drive
8 592

14s

s21 I s124,912

Rehabilitation SW Gleneagle Drive 8 $21 I $30,595

14 Rehabilitation SW Washington St 8 250 $21 1 s52,750

l5 Rehabilitation
SW Schamburg Dr

at Division
8 1,162 $21 I s245,182

t6 Rehabilitation SW Sunset Blvd. 8 800 s21 I $168,800

17 Rehabilitation SW Pine/SW Park. 8 362 $21 1 $76 82

$40,00018 Rehabilitation Old Town Laterals

19 Rehabilitation Ash Street Manhole $10,000

Total $6,176,533

Table 6-2

Recommended Capital Improvements

Sy stem C ap acity ImProv ements

Recommendations for collection system capacity improvements were developed based on

projected wastewater flows, hydraulic modeling, I&I assumptions and review of previous

*oik. These improvements are fuither categorized as projects that either provide an

extension of the collection system or an upgrade of system capacity to an existing facility.

Hydraulic modeling of the collection system indicates there are no areas of surcharging under

current conditions. Modeling results indicate capaci!Y improvements to the wastewater
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collection system, in general, are only necessary to accommodate growth. The timing and

sequencing of these projects will be determined as growth occurs. The projects are presented

below based on an assumption of the sequencing of future growth.

1. Co Svstem Extension - Area 59

It is recommended that the collection system be extended from the Sherwood Trunk Sewer at

Manhole 182NSan, with approximately 3,730linear feet of l5-inch diameter pipe to serve

Area 59. It is anticipated that the alignment of this pipe will be flrnalized with the completion

of development plans for the area.

2. Capacity rJpgrade - Area 54155

It is recommended that approximately 537 linear feet of l2-inch diameter collection pipe be

replaced with new l8-inch diameter pipe from Manhole 233NSan to Manhole 23lNSatt.

3.C Uosrade - s4155

It is recommended that approximately 533 linear feet of l2-inch diameter collection pipe be

replaced with new 1S-inch diameter pipe from Manhole 236NSan to Manhole 233NSan.

4. Collection S)¡stem Extension - Area 54155

It is recommended that the collection system be extended from Manhole 236NSan, with

approximately 3,875linear feet of new lS-inch diameter pipe to serve Area 54155. It is

anticipated that the alignment of this pipe will be finalized with the completion of
development plans for the area.

5. Collection S)¡stem Extension - Area 54155

It is recommendcd that the previous l5-inch diameter pipe extension be further extended with

approximat ely 2,555linear feet of new l2-inch diameter pipe to serve Area 54155. It is

aniicipated that the alignment of this pipe will be f,rnalized with the completion of
development plans for the area.

6. Caoacitv IJosrade - Rock Trunk

It is recommended that approximately l,436linear feet of l5-inch diameter Rock Creek

Trunk be replaced with new l8-inch diameter pipe from Manhole 4l4NSan to Manhole

402NSan. It is anticipated that the alignment of this pipe will be finalized with the

completion of development plans for the area.
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7. Capacitv Upgrade - Rock Creek Trunk

It is recommended that approximately l,349linear feet of 18-inch diameter Rock Creek

Trunk be replaced with new 24-inch diameter pipe from Manhole 402NSan to Manhole

396NSan. It is anticipated that the alignment of this pipe will be finalized with the

completion of development plans for the area.

8.Caoacitv Ilnsrade - Area 48 North

It is recommended that approximately 3,01 1 linear feet of 8-inch and lO-inch diameter

collection pipe be replaced with new I2-inchdiameter pipe from Manhole 402NSan to

Manhole 440NSan.

9 Collection Extension 48 North

It is recommended that the collection system be extended from Manhole 402NSan, with

approximately 3,280linear feet of new I}-inch diameter pipe to serve Area 48. It is

anticipated that the alignment of this pipe will be finalized with the completion of
development plans for the area.

10. Collection System Extension - Area 48 South

It is rccommcnclecl that the collection system be extendcd from Manhole 4l4NSan, with

approximately 2,650linear feet of new 15-inch diameter pipe to serve the south side of Area

+S. It is anticipated that the alignment of this pipe will be finalized with the completion of
development plans for the area.

System Rehabilitation Improvements

Based on information provided by City staff, a number of other system improvements are

recommended. These improvements, intended to rcplace or upgrade deteriorating pipes and

manholes, can be completed as part of ongoing maintenance'

I l. Rehabilitation - SW Willamette St at Orcutt Place

It is recommended that approximately 362linear feet of 6-inch diameter pipe be replaced

with new 8-inch diameter pipe on SV/ Orcutt Place from Manhole 42NSan to Manhole

1929NSan to alleviate flow restrictions in the existing sewer, and improve maintenance

capability.
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t2 sr.

It is recommended that approximately 592linear feet of 6-inch diameter pipe be replaced

with new g-inch diametei pipe on SW Highland Drive from Manhole 1340NSan to Manhole

lgl lNSan, to alleviate flow restrictions in the existing sewer, and improve maintenance

capability.

13. Rehabilitation - SW Gleneagle Drive

It is recommended that approximately 145 linear feet of 6-inch diameter pipe be replaced

with new g-inch diametei pipe on SW Gleneagle Drive from Manhole l20lNSan to Manhole

1207NSan, to alleviate flow restrictions in the existing sewer, and improve maintenance

capability.

14. Rehabilitation - SW Washington Street

It is recommended that approximately 250 linear feet of 6-inch diameter pipe be replaced

with new 8-inch diameter pipe on sw v/ashington street from Manhole 34lNSan to

Manhole 342NSan, to alleviãte flow restrictions in the existing sewer, improve maintenance

capability and accommodate development in the area'

15. Rehabilitation - SW Schamburg Drive at Division Street

It is recommended that approximately l,l62linear feet of 6-inch diameter pipe be replaced

with new g-inch diametei pipe on SW Schamburg f)rive from Manhole 43NSan to manhole

919NSan, to alleviate flow rèstrictions in the existing sewer, improve maintenauce capability

and to improve the existing shallow sewer condition'

16.

T7

-SWS Blvd.

It is recomrnended that the collection system be extended from the existing facilities east of

Manhole 659NSan, with approximately 800 linear feet of new 8-inch diameter pipe to serve

the currently unsewered area.

treet PS

It is recommended that approximately 362linear feet of 8-inch diameter aging clay sewer

pipe be replaced with new 8-inch diameter pipe in the vicinity of City Hall, Between S.W'

Þine Street and S.W. park Street_from Manhole 346NSan to Manhole 345NSan, to alleviate

flow restrictions in the existing sewer. Also, a new manhole should be installed on the

existing l2-inchdiameter pipe at Junction 343NSan, located 36 feet downstream of Manhole

344NSãn to alleviate flow restrictions and improve maintenance capability.
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18. Rehabilitation - Old Lateral Connections

It is recommended that problematic lateral connections in Old Town be replaced to alleviate
flow restrictions in the existing sewer.

19. Rehabilitation - Ash Street Manhole Replacement

It is recommended that Manhole 347NSan locatecl at Ash Street, whic,h was previorrsly

installed without a base, be replaced with a new manhole and base.

Additional System Deficiencies

City staff identified several additional manhole flow restrictions, typically located at the end

of cul-de-sacs, which require frequent flushing to remove debris. The locations of these

manholes with flow restrictions are listed below:

o SW Keda Court at Manhole 1575NSan
o SW Wheat Place at Manhole l553NSan
o S'W Barley at Manhole 1554NSan
o S'W Farmer Way at Manhole l544NSan
o S'W Cobble Court at Manhole 294NSan
o SW Reghetto St. at Manhole I lSSNSan
o Tualatin Sherwood Road at Manhole l719NSan.

It is recommended that these manholes be further investigated to determine the causes of the

flow restrictions.

Project Scheduling

Bascd on conversations with City staff and private consultants developing the concepts plans

for Areas 54,55, and 59, the following planning level project prioritization was developed.

o Project 1 - Area 59: 2007 to 2008.
o Projects 2 to 5 - Area 54155 2009 to 2012.
r Projects 6 to l0 - Rock Creek Trunk and Area 48: 2013 to 2022
o Projects I 1 to l9 - Rehabilitation Projects: 2007 to 2011.

C\ilS Trunk Upsizing

Hydraulic modeling indicated that under future build-out conditions, two of the primary
Clean Water Services (CWS) trunk sewers that convey wastewater to the Sherwood Pump

Station are undersized and will need to be upsized to accommodate projected future flows.
These improvements are consistent with capacity improvements identified by the CV/S 2000

06-0824.1 05
July 2007

Page 6-7
Recommendations and Capital Improvement Plan

Sanitary System Master Plan
City of Sherwood



Sewer Master Plan Update. Since CWS owns and maintains these facilities, costs for these
projects are not included in the City's capital improvement plan, but will be included in the
CWS capital improvement plan.

Capacit-v Upgrades - Rock Creek Trunk

The l8-inch diameter sewer trunk extending from the City limits to the existing 24-inch
diameter Sherwood Trunk will need increased capacity as the industrial zones in NE
Sherwood develop and Area 48 is developed. Approximafely 5,200linear feet of l8-inch
diameter trunk will need to be upsizedto 24-inch diameter pipe.

Capacitv Upgrades - Cedar Creek Trunk

Approximately 15,260 linear feet of the 24-inch diameter Sherwood Trunk will need to have
increased capacity, by upgrading to 36-inch diameter pipe. This capacity will serve the
development in Area 54,55, and 59, as well as provide for future redevelopment under
higher densities over the western Sherwood service area.
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SECTION 7
SYSTEM OPERATION, MAINTENANCE AND REHABILITATION

General

The City has a tremendous investment in the infrastructure and equipment which comprise
the sanitary sewer collection system. To protect this investment and obtain full useful life of
these facilities, a program for operation, maintenance and rehabilitation of the system is
necessary. A sanitary sewage collection system functions to transport wastewater from the
points of their origin to a treatment facility. To ensure the public safety, it is critical that no
release of wastewater from the collection system be allowed to occur. This section provides
a plan and recommendations for

o Management and operation of the system;
o Preventative and ongoing maintenance;
o Rehabilitation of aging elements;
o Record keeping and incidence reporting.

Sanitary Sewer Overflows

A sanitary sewer overflow (SSO) is an unintentional discharge of raw sewage from a

municipal sanitary sewer. A SSO can spill raw sewage into basements or out of manholes
and onto city streets, playgrounds and into streams. The untreated sewage from these
overflows contaminates our waters, causing serious health and water quality problems.

Requirements for SSOs are established in Oregon Administrative rules (OAR) 340-041-120,
Sections 13 and 14. Sanitary sewer overflows are prohibited and if a SSO does occur it must
be reported to DEQ.

SSOs have a variety of causes, including but not limited to inadequate capacity, blocked,
broken or cracked pipes, severe weather, power failure or vandalism. To address SSOs, the
EPA has developed guidelines for municipalities regarding operation of their sanitary sewer
collection systems.

Capacity, Management, Operation and Maintenance Guidelines

With the goal of reducing or eliminating the incidence of a SSO, the U.S. Environmental
Protection Agency (EPA) has developed a guidance document intended to clarify the
requirements of the NPDES permit language in regard to operation and maintenance of
collection systems. These guidelines extend to any municipality contributing to the treatment
and/or conveyance system of a permit holder. EPA's Guide for Evaluating Capacity.
Management. Operation and Maintenance (CMOM) Programs at Sanitary Sewer Collection
S)¡stems, January 2005, provides specific suggestions in terms of CMOM programs.
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CMOM builds on the standard operation and maintenance activities routinely implemented
by the operator with additional information management requirements.

Collection System Capacity Evaluation

The City should periodically evaluate the capacity of the collection system in both wet and
dry weather conditions to confirm pipe capacity is maintained as it was designed. The
capacity evaluation program supports the effectiveness of the maintenance program.
Capacity evaluation begins with the information presented in this master plan including
system size, inventory of pipe lengths, size, material and age, condition, pipe slopes and
inverts, etc. This system information is updated and maintained through general inspection
of the system.

Areas where system capacity deficiencies exist, such as wet weather related SSOs,
surcharged lines, or basement backups, should be identified. Inspection and/or maintenance
of these problem areas should be scheduled.

FIow Monítoring

Flow monitoring can provide important information about the collection system. Flow
monitoring provides information on dry weather flows as well as areas that are affected by
infiltration and inflow (I&I). In lieu of flow meters, visually monitoring manholes during
low-flow periods to determine areas with excessive I&I is useful. For a small system this
may be an effective means of determining areas that need further investigation.

Determinøtion of Inftltrøtion ønd Inflow

Infiltration and inflow is best evaluated through flow monitoring followed by video
inspection. Monitoring is performed to quantify the excess flow athibutable to I&I ahd better
direct the video investigations. Once general areas are identified, video investigation is used
to pinpoint cracked pipe, leaky joints, or inappropriate serviee connections.

Møpping

Information derived from monitoring and inspection is used to update system maps, which
can be used as a blueprint for scheduling and planning maintenance activities.

Collection System Management

Efficient operation and effective maintenance efforts are a result of adequate collection
system management. A formal CMOM program would include a collection system
management plan created to establish procedures for achieving department goals. Some of
the goals of the management plan, according to the Guide for Evaluating CMOM Programs
at Sanitary Sewer Collection Systems include:
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. protection of public health and prevention of unnecessary property damage,

. minimization of infiltration, inflow and exfiltration, and maximum conveyance of
wastewater to the treatment plant,

. provision of prompt response to service intemrptions,
o efflrcient use of allocated funds,
o identification of and remedy solutions to design, construction, and operational

deficiencies, and
o performance of all activities in a safe manner to avoid injuries.

Collection System Operation

Collection systems have little of what is traditionally referred to as "operability" as compared
to a wastewater treatment plant. However, as presented in the Guide for Evaluating CMOM
Programs at Sanitary Sewer Collection S)¡stems, efficient operation of the collection system
would include knowing what comprises the system (inventory and physical attributes),
knowing where the system is (maps and location), knowing the condition of the system
(assessment), planning and scheduling work based on condition and performance, performing
maintenance based on condition and performance of the system, and training personnel to do
the work safely and effrciently. Additionally, the method of operation of each system
component or program must be clearly communicated to the operator.

Current Maintenance Practices

Tho following scctions ilcsc,ribc cquipmcnl., pcrsonnol, proccdurcs ancl programs currcntly in
place within the Sanitary and Storm Sewer Section of the Public Works Department at the
City of Sherwood.

D ívßion of Resp onsibilities

Clean Water Services (CV/S), a county service district, holds the NPDES permit allowing
discharge of treated wastewater to the Tualatin River. CWS owns and operates several waste
treatment facilitics in the region. The City of Sherwood does not own or maintain treatmcnt
facilities but has an Intergovernmental Agreement with Clean Water Services to send
untreated waste to C.WS's Durham Advanced Wastewater Treatment Plant. The Agreement,
a copy of which is included in Appendix C clarifies the individual responsibilities of the City
and the District. In general, the City owns and maintains all components of the collection
system smaller than24-inch in diameter. The District operates and maintains wastewater
treatment facilities, the surface water collection system, sanitary sewer trunks 24-inch
diameter and larger.
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Equípment

The City owns and operates several large pieces of equipment. The "System Truck" is a
combination vacuum and jet rodder known as the 'Jetter". Using the system truck, both
functions including power washing and vacuuming can be accomplished. The jetter holds
1000 gallons of water or a nearby fire hydrant can be accessed.

An attachment for the system truck uses the high pressure water to operate a circular saw

which cuts roots as it travels along the line. A second affachment is used to cut protruding
service taps.

The City also owns and operates a television inspection truck. The camera sits on a
transporter which rides on tracks. The speed and direction is controlled from the van. The
operator monitors a video display of the camera travel which is also recorded onto the hard
drive. There is a footage counter which records the distance the camera has traveled.

The City does not currently own or have plans to acquire lining or pressure grouting
equipment. In the event these activities are required, the City would likely contract with
Clean Water Services or hire a private contractor using normal city procurement practices

Personnel

The Maintenance and Operations department is comprised of five employees. Two people,
who perform many of the maintenance activities, are classified as Utility Worker II and a
third employee is a Lead Utility worker. There is also an administrative person and the
Operations Supervisor. The operators have wastewater collection certification through DEQ
and are required to earn 2 CEUs every two years to maintain that certification.

The System

City staff reports there are no single "problem areas" in the system but rather specific sewer
trunks and laterals which are problematic. The system experiences few incidences of
surcharge conditions which was confirmed by the hydraulic modeling analysis presented in
Section 2. There is about 3000-foot of main in an area of restaurants referred to as the
"grease line". This line must be cleaned frequently cleaned due to grease build up. A second
areanear Columbia Street tends to attract root growth.

Info rmøtíon Møn øg em en t

The department is in the process of installing Hansen's Information Management System
Software. This computer program will be used to track all data and assets, to generate work
orders and reports and to schedule preventative maintenance. Currently hard copy lists are

being used.
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Recommended Maintenance Activities

Maintenance operations can be divided into routine, preventative, and emergency response

activities.

Routine - Clean 
'Water 

Services requires the City to clean and inspect a portion of the
collection system piping every year.

Preventative - The City is aware of certain "problem areas". Work is performed in
these areas on a regular basis to prevent blockages. Preventative maintenance also
includes periodic servicing of mechanical and electrical equipment.
Emergency - the staff responds to breakages and back ups as they occur.

In the future, the operation's supervisor has plans to implement a more aggressive I&I
rehabilitation program. Also, a program for regular inspection of restaurant grease traps is in
the preliminary planning stage.

Sewer System Inspection

Sewer inspection is an important component of any maintenance program. Visual
inspections provide valuable information regarding the accuracy of system mapping, the
presence of I&I and the physical condition of the system. Visual inspection should take place

on an ongoing basis. Visual inspection allows the operator to determine the structural
condition of the system, the presence of grease, roots, or debris and condition of structures
including joints. Careful record keeping is the key to prevention of future emergencies.
Infonnation to trc recorclecl frrllowinp, an ins¡rection inclutles:

o Location and identification of line being inspected;
o Pipe size and type;
o Name of personnel performing inspection;
o Distance inspected;
o Cleanliness of the line;
o Structural condition of manholes or pipe, offsets or misalignments;
o Accumulations of grease, debris or grit;
o Presenceofcorrosion;
o Evidence of surcharge and presence of I&I.

There are sections of CWS's large collection main, located within the refuge area and along
Rock Creek, which are below water most of the year. Manholes in this area have been sealed

to prevent infiltration of water into the system. Therefore, inspection at these locations is

difficult.

o

a
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Sewer Cleøníng

The purpose of sewer cleaning is to remove accumulated material from the sewer. Cleaning
helps to prevent blockages and is also used to prepare the sewer for inspection. Stoppages in
gravity sewers are usually caused by a structural defect, poor design, poor construction, an

accumulation of material in the pipe, or root intrusion. Protruding taps may catch debris
which then causes funher buildup of solids.

There are essentially three methods of sewer cleaning. These include hydraulic, mechanical,
and chemical cleaning. The Water Environment Federation's (WEF) Manual of Piactice
(MOP) No. 7 Wastewater Collection S)¡stem Management. 5th Edition, offers additional
inlormation on sewer cleaning methods.

The City of Sherwood owns a system truck as previously discussed. The system truck is used
to jct clcan thc sewer line with high-pressure water. The debris is then vacuumed from the
manhole with the high-powered vacuum hose.

Fats, oils and grease (FOG) in the system can cause an increase in maintenance costs and
backups in the system. FOG typically comes from food or petroleum products. Often
restaurants, hotels and some industries dispose of significant amounts of FOG into the
system. As the wastewater cools, the grease coagulates and is deposited on the pipe walls
and can build up in sewer lines. Properly designed and maintained grease traps can
effectively trap grease. The City has identified the need for a program of monitoring and
inspecting area grease traps. This program, anticipated by the end of 2007 , will include an
educational component to inform the public about the impact of oil and grease on the
collection system.

According to EPA Region 4 Guide to Collection and Transmission S)¡stem Management.
Operation and Maintenance Programs a program to address FOG would include a grease

control ordinance, grease trap and interceptor clesign standards, permitting ancl inspecting
commercial grease traps and interceptors, a credible enforcement component, a public
education component for residential sources, performance measures, and a mechanism for
including program information into the IMS.

Accurate record keeping regarding areas of the collection system susceptible to stoppages is
essential to an effective sewer cleaning program. Cleaning of gravity sewer mains is
typically performed quarterly to remove grease and sediment in the sewer mains.

Root Intrusíon

Roots of trees enter sewers typically in older parts of town where the trees are more mature
and their root system is more established. When pipes lie outside of the paved street or close
to the curb, roots have an opportunity to enter. Roots typically enter the pipe at joints or

06-0824.1 05
Iuly 2007 System Operation, Vf ullr"lun". and Rehabilitation

Sanitary System Master Plan
City of Sherwood



cracks in the pipe. As the root grows, the crack enlarges impacting the structural integrity of
the pipe. Additionally, the enlarged cracks allow more I&I to infliltrate.

As mentioned, the City has an adaptor on the service truck used to cut the roots at the inside
edge of the pipe. Typically a chemical treatment is applied that kills the root for several feet
back from the pipe.

Vøndalism

Sometimes a blockage is created when something is thrown into a manhole. If blockages or
overflows become a problem due to vandalism access to manholes can be prevented by
installing bolt-down or lockable manhole covers.

Emergency Preparedness and Response

The City should have a plan in place for dealing with routine and catastrophic emergencies.
Routine emergencies include overflowing manholes, line breaks, or localized electrical
failure. Catastrophic emergencies include floods, tornadoes, earthquakes, serious chemical
spills or widespread electrical failure. The plan should be in writing and available to all staff.

The plan must clearly identiff the steps to be taken in the event of an emergency or a sewer
system overflow. The plan should include an overflow response plan detailing response
procedures, equipment, and methods of public and regulatory notification.
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SECTION 8
F'INANCIAL EVALUATION

Introduction

The purpose of the financial evaluation is to provide reasonable assurance that the City's
Sanitary Fund has and will have the financial ability to maintain and operate the wastewater
system on an ongoing basis, plus have the capacity to obtain sufficient funds to construct the
wastewater system improvements as identilted in Section 6.

In completing the financial evaluation, the historical frnancial performance of the Sanitary
Fund was documented; capital funding options available for wastewater system projects were
identified; a capital funding strategy for the Capital Improvement Program (CIP) was
developed; and revenue requirements and customer impacts considering the "total system"
costs of providing wastewater service, operating and capital, were detennined. The
evaluation includes the following elements:

o HistorícøI Finøncial Perþrmance

o Comparative statements of revenue and expenses FY 2000/01 to 2005106

o Comparative balance sheets FY 2000/01 to 2005106

o Debt service schedules

o Funding Sources

o Fiscal Polìcìes

o CøpitøI Finøncing Plan

o Six-year CIP with revenue sources FY 2007108 to 20l2ll3

o Total wastewater system projects with revenue sources FY 2007108 to 2026127

Proj ected Fín ancial Performønce

o Revenue requirement forecast FY 2006/07 to 20l2l13 (one actual year and the
6-year CIP forecast)

Current Røte Structare, Røte Forecast, ønd Affordabilíly Testa

Historical Financial Performance

The City of Sherwood provides wastewater collection and conveyance services. Clean Water
S ervices provides regional transmission/treatment services.
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The financial statements presented below show the historical financial performance of the
Sanitary Fund. Net income has declined over the last few years, with the Fund experiencing
a net operating loss in FY 2005106 (including depreciation expense). The financial
evaluation addresses rate levels necessary to fund depreciation expense in addition to meeting
ongoing operating and capital costs, as well as maintaining appropriate levels of cash
reserves.

CompøratÍve Støtements of Revenues, Expenses and Fund Equity

Table 8-l summarizes the Statements of Revenues, Expenses and Fund Equity for the
Sanitary Fund from FY 2000101to2005106.

Table 8-1
Statements of Revenues, Expenses and Fund Equity

Cperating revenues

Charges for services:

Utility charges for servíces
Other charges for servíces

Infrastructure development fees:

System development charges

System development credits
Utility connection fees

Utility Meters and Connections
Other revenue

r6,824 10,977

506,969

9,907

677,068

I 1,985

$ 1,300,085 $ r,s40,810 $ 1,618,786 $ 1,7s2,499
t,229

905,112
13,344

g 1,909,243 $ 2,0s1,027
200

1,078,'169

14,550

Total operatinq revenues l.3lô.909 r.55r.787 '2.t35.662 2.6',t¿.t84 '3.UtJ2.762 2.740.080

Operating Expenses
Materials and Services:

Profçssional and tçchniçal sçrvicçs
Facility and equipment
Other purchased services

Supplies

Minor equipment purchases

Other materials and services
Reimbursements

Contracted Services

Other
Dep¡eciation 83. I 66 77.59884.s46

1,643,016
5,219

445

3,539

1,072,277

25,577
15.232

1, t 91,615

6,439
,16.784

149,590

85.460

2,27s,973
3,343

713
7,321
1,717

2,099,882
4,734

96,400
9,591
1,203

131,058 153,347 151,397

2,50t,350
'1,360

125,697

6,955
7,797

113 154I 703

10,788

203 248,393

3,468 93,047

168,893 553,059 (1Operating income (loss)

revenue (expenses):

for debt service

57,053
(13,923)

46,101
(10,640)

90,555
(12,866)

Interest revenue

Interest expense

Total revenue I 1ll13 I 5

(81,

6,257,585
241 l9

273,306

(415,963) (360,e48)

Income

period adjustment
Assets -

214,611
20,697

340,417

50,834

178,964

778,510
(16,6e4)

604,170
780,007conûibution-private developers

capital assets between funds
from other funds

to other funds

Assets- 271 700 l9 l l 1

::..1'. '1| ':
'i;ìj ,r
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C omp ar ativ e B øløn ce S h eets

Figure 8-2 presents the Balance Sheets for the Sanitary Fund from FY 2000101 to 2005106

Table 8-2
Balance Sheet

Exßtìng Debf

The City has one outstanding debt obligation for the Sanitary Fund - a Public Works &
Fieldhouse loan obtainedin2002 with Bank of America. The Sanitary Fund's share of this
debt obligation is 16 percent. Table 8-3 shows the Sanitary Fund's share of the outstanding
debt service schedule for this loan.
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Assets:

70,623 $

102,132
109,243 $

87,312
3,474,5s5 $

123,512
4,000,029 $

89,520

2,821,558 $

t4t,234
2,938,099

122,720

Cash and cash equivalents
Receivables

Total current assets 172;155 196.555 3.598.067 4.089.s49 2.962.792 4.6ss.894

Noncurrent assets:

Advances from other ñ¡nds

Capital assets:

Land
Infrastructure
Buildings and improvements
Machinery and equipment
Licensed vehicles
Construction work in progress

Less accumulated depreciation 1888.120) (972.666\ fi.050.264

I,s95,075

14,968

7,906,941

r4,968
8,685,451

167,842

t97.388)

167,842

50,834

fi14.172)

14,968

8,685,451

13,718

6,867,s63

654
167,842
r24,651

(809.6 I 0)
Total noncurrent assets 70,454 104.504 6.3ó4.818 7.033.789 9.322.828 7.650.155

Totâl assets s 243,209 $ 301,0s9 $ 9,962,88s $ 11.123.338 $ 12.285.620 $ t2.306.049

LIABILITIES AND FUND EQUITY
Cunent liabilities:

zl.ccounts payablo

Other current liabilities 1.497 t.3443.566
$ 1,812 fi 2q3sq l, 221,742 $ 144,023

1,3443,566 t44,0231,812 29,359Total current liabilities

liabilíties:

7,650,155

ll

70,454

74l0167 196

equity:
104,504 9,322,828

2,317,974
6,364,8r8 7,033,789Invested in capital assets

Restricted for Capital Projects

27124
$

,11,,; " ì' '.i /,1: ::ri:



TYPe

Purpose
Original principal

Payee

Pavment date
Beginning

balance

Table 8-3
Debt Repayment

Loan
2002 Public Works faciltiy & fieldhouse

$1,900,000
Bank of America

Sanitary Fund Share 16%

Principal lnterest
Ending

balance

Nov 2002 304,000 6,028 3,496 297,972

Feb
May
Aug
Nov
Feb
May
Aug
Nov
Feb
May
Aug
Nov
Feb
May
Aug
Nov
Feb
May
Aug
Nov
Feb
May
Aug

2007
2007
2007
2007
2008
2008
2008
2008
2009
2009
2009
2009
2010
201 0
2010
2010
2011
2011
2011
2011
2012
2012
2412

191,524
184,202
176,796
169,305
161,728
154,063
146,310
138,468
130,536
122,513
114,398
1 06,1 89
97,886
89,487
80,992
72,399
63,707
54,915
46,022
37,027
27,928
18,725
9,416

7,322
7,406
7,491
7,577
7,665
7,753
7,842
7,932
8,023
8,116
8,209
8,303
8,399
I 495
8,593
8,692
8,792
8,893
8,995
9,099
9,203
9,309
9,416

2,203
2,118
2,033
1,947
1,860
1,772
1,683
1,592
1,501

1,409
I,316
1,221

1,126
1,029

931
833
733
632
529
426
321
215
108

184,202
176,796
169,305
161,728
154,063
146,310
138,468
130,536
122,513
't14,398
I 06,1 89
97,886
89,487
80 9çr?

72,399
63,707
54,915
46,022
37,027
27,928
18,725
9,416

(0)

Funding Sources

The City may fund the wastewater capital program from a variety of sources. In general,

these sources can be summarized as: 1) governmental grant and loan programs; 2) publicly
issued debt (tax-exempt or taxable); and 3) cash resources and revenues. These sources are

described below.
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Government Progrøms

Specíal Publíc Worl<s Fund

The Special Public Works Fund program provides funding for the infrastructure that supports
job creation in Oregon. Loans and grants are made to eligible public entities for the purpose
of studying, designing and building public infrastructure that leads to job creation or
retention.

In2003 the rules for the Special Public 'Works Fund (Division 42) underwent a dramatic
revision. The rules are now broken out into five (5) major divisions:

o Infrastructure (e.g., public infrastructure needed to support job creation)

o Community Facilities (e.g., publicly owned facilities that support the local economy)

o Essential Community Facilities Emergency Projects (e.g., city halls, community
centers)

o Railroads

'Wastewater 
systems are listed among the eligible infrastructure projects to receive funding.

The Special Public Works Fund is comprehensive in terms of the types of project costs that
can be financed. Besides actual construction, eligible project costs can include costs incurred
in conducting feasibility and other preliminary stuclies anct for design and construction
engineering. The Fund is primarily a loan program. Grants can be awarded, up to the
program limits, based on job creation or on a financial analysis of the applicant's capacit¡r for
carrying debt financing. The total loan amount per pro.ject cannot exceed $lS million. The
department is able to offer very aftractive interest rates that typically reflect low market rates
for very good quality creditors. In addition, the department absorbs the associated costs of
debt issuance thereby saving applicants even more on the overall cost of borrowing. Loans
are generally made for 20 year terms, but can be stretchedto 25 years under special
circumstances.

W at er/W as t gw at er Fund

The Water/Wastewater Fund was created by the Oregon State Legislature in 1993. It was
initially capitalizedwith lottery funds appropriated each biennium and with the sale of state
revenue bonds since 1999. The purpose of the program is to provide financing for the design
and construction of public infrastructure needed to ensure compliance with the Safe Drinking
Water Act or the Clean V/ater Act.

Eligible activities include reasonable costs for construction improvement or expansion of
drinking water, wastewater or storm water systems. To be eligible a system must have
received, or is likely to soon receive, a Notice of Non-Compliance by the appropriate
regulatory agency, associated with the Safe Drinking Water Act or the Clean Water Act.
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Projects also must meet other state or federal water quality statutes and standards. Criteria
include projects that are necessary to ensure that municipal water and wastewater systems
comply with the Safe Drinking Water Act or the Clean Water Act.

In addition, other limitations apply:

The project must be consistent with the acknowledged local comprehensive plan

a

a

o

For water system projects, the municipality will require the installation of meters on
all new service connections to any distribution lines that may be included in the
project.

Recipient shall certify that a registered professional engineer will be responsible for
the design and construction of the project.

The Fund provides both loans and grants, but it is primarily a loan program. The loan/grant
amounts are determined by a financial analysis of the applicant's ability to afford a loan (debt
capacity, repayment sources and other factors). The Program's guidelines, project
administration, loan terms and interest rates are similar to the Special Public Works Fund
program. The maximum loan term is 25 years or the useful life of the infrastructure financed,
whichever is less. The maximum loan amount is $15,000,000 per project through a
combination of direct and/or bond funded loans. Loans are generally repaid with utility
revenues or voter approved bond issues. A limited tax general obligation pledge may also be
required. "Credit worthy" borrowers may be funded through sale of state revenue bonds.

Community Development Block Grant (CDBG)

Since the late 1980's the state of Oregon has administered the U.S. Department of Housing
and Urban Development's Community Development Block Grant (CDBG) funds for the non-
entitlement cities and counties of the state. The primary objective of the program is the
development of viable (livable) urban communities by expanding economic opportunities and
providing decent housing and a suitable living environment principally for persons of low-
and moderate-income. Each year the state develops an annual "Method of Distribution"
which establishes how the funds will be used for that calendar year. The Method of
Distribution can be found on the department's web site.

Only non-entitlement (non-metropolitan) cities and counties in rural Oregon can apply for
and receive grants. Urban (entitlement) cities: Ashland; Bend; Corvallis; Eugene; Medford;
Portland; Salem; and Springfield and counties: Clackamas; Multnomah; and Washington are
not included in the state's 2006 Community Development Block Grant program because they
receive Community Development Block Grant funds directly from the U.S. Department of
Housing and Urban Development. Under the 2006 CDBG Method of Distribution,
improvements to water and wastewater systems projects are eligible for funding.
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The City should pursue all available grants and low cost loans. When the City has exhausted
all grant and loan options, issuing public debt may be the next best option.

Public Debt

Revenue Bonds

Revenue bonds are commonly used to fund utility capital improvements. The debt is secured
by the revenues of the issuing utility and the debt obligation does not extend to other City
resources. With this limited commitment, revenue bonds typically require security conditions
related to the maintenance of dedicated reserves (a bond reserve) and financial performance
measures (added bond debt service coverage). In order to quali$ to sell revenue bonds, the
City must show that the net revenue (less operating and maintenance expense) for the
Sanitary Funcl (or on a combined basis with other enterprise funds, if applicable) is equal to
or greater than a factor, typically 1.2 to 1.4, times the annual revenue bond debt service. This
factor is commonly referred to as the coverage factor, and is applicable to revenue bonds sold
on the commercial market. There is no bonding limit, except perhaps the practical limit of
the utility's ability to generate sufhcient revenue to repay the debt and meet other security
conditions. In some cases, poor credit might make issuing bonds problematic.

Revenue bonds incur relatively higher interest rates than govemment programs, but due to
the highly competitive nature of the low-interest govemment loans, revenue bonds are
assumed to be a more reliable source of funding. To be conservative, the analyses presented
herein assume that capital projects above the amount available from cash reserves will be
funded with revenue bonds. Howcvcr, the City should prrrsr¡e the low-interest loans for
eligible capital projects.

Sønitøry Fund Cash Resoarces and Revenues

Sanitary Fund financial resources available for capital funding include rate funding, cash
reserves, and system development charges.

Rate Funding - As part of the rate study in progress, a policy to fund depreciation
expense through rates will be established. Funding of this policy has been
incorporated into this financial evaluation. The annual funding level will be available
to help fund future system replacement projects.

o

o Capital Cash Reserves -* Cash reserves are comprised of previously collected system
development charge revenues, transfers of operating revenues in excess of
requirements, and interest earnings on operating cash reserves. The Sanitary Fund is
projected to begin FY 2007108 with 5836,744 in capital cash reserves.
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a System Development Chørges -- The City imposes a system development charge
(SDC) on all new connections to the wastewater system. The charge is intended to
recover a fair share of collection and conveyance system infrastructure from new
connections. The improvement fee portion of the charge is $0.083 per gallon per day
(gpd) of sewage and the reimbursement portion is $0.230 per gpd. A single residence
is assumed to generate 535 gpd, equating to a total City SDC of $167.46. Clean
'Water 

Services imposes an additional SDC of $2,700, which is expected to increase to
52,800 in FY 2007108. The capital projects included in this Plan include only the
City's collection/conveyance projects; thus, only the City's SDC is assumed to be
available to help fund these projects. The regional charge is assumed to fund the
City's share of eligible Clean Water Services projects (not included in this Plan).

The City's SDC will be updated as part of the rate study process to reflect current and
planned eligible system infrastructure.

Fiscal Policies

Critical to the long-term financial health and performance of the Sanitary Fund is the
development of sound fiscal policies to guide financial performance. The key policies
incorporated into this financial evaluation include:

o Minimum operating fund balance equal to 30 to 45 days of annual operating &
maintenance expense. Year-end cash balances in excess of 45 days to be transferred
to the capital fund to help pay for capital projects.

o Capital contingency reserve equal to at least 1 percent of total system assets.

o Systeur reinvestment tìrnding through rates, using depreciation expense as the
benchmark for the appropriate level of funding. The annual contribution is based on
"net depreciation funding" from rates, which equals the annual depreciation expense
less annual principal payments. This benchmark is roughly equivalent to "break-
even" performance from a balance sheet perspective. This policy is assumed to begin
in FY 2008109.

Capital Financing Plan

The capital financing plan evaluates planned capital costs and available resources to
determine whether additional funding will be required from rates, either to pay for new debt
service or to directly fund the capital projects.

Table 8-4 summarizes the 6-year capital funding strategy. Total capital costs from FY
2007108 through FY 20l2l13 equal $3.5 million in current dollars. Costs have been escalated
annually at 4.0 percent for a total cost of $4 million.
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Table 8-4
6-year Capital Funding Strategy

Table 8-5 shows the total capital projects from FY 2007108 through FY 2026127 andthe
anticipated funding sources. Capital projects over this planning horizon total $6.2 million in
current dollars and 58.2 million escalated.

Table 8-5
2O-year Capital Funding Strategy

Roughly 53 percent of the 6-year CIP and 40 percent of the 2}-year CIP is forecasted to be
funded with cash reserves. The remaining needs are assumed to be funded with revenue
bonds. Debt service on revenue bonds is assumed to begin the year following debt issuance

Proj ected Financial Performance

The FY 2007108 Sanitary Fund operating budget forms the baseline for forecasting future
operating costs and estimating the impacts of recommended wastewater system capital
improvements.

Revenue Requirement Analysis

The revenue requirement analysis determines the amount of rate revenue needed in a given
year to meet that year's expected financial obligations. Two separate conditions must be
satisfied for each year of the analysis period in order for rates to be sufhcient: annual cash

needs must be met, and the minimum revenue bond debt service coverage requirement (if
any) must be realized.

The cash flow test identifies cash requirements for the Sanitary Fund in the year addressed.
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Capital Projects CÌrrent Dollars

Cspitål Projects Escalated

Funding Sources
lapital Fund Balmco

levenue Bond Proceeds

Total Funding Sources

Revenue Bond Issued

s 762,t23 S 't80,73'1 S 229,6t0 $ t2s,732 $ 119,333 $ 97,99s $ 2,115,53r
2,288 t4,250 426,462 556,584 590,275 27t,6tl 1,86t,47t

$ 764,411 $ 794,987 $ 6s6,073 $ 682,315 $ 709,608 $ 369,607 $ 3,977,001

$ 2,543 $ 15,838 g 4'13,97s $ 623,403 $ 661,138 $ 304,219 2,081,116

$

$

73s,01 I $

764,4 r l $

73s,01 l $

794,987 $

5E3,246 $ s83,246 $

656,073 $ 682,315 $

583,24ó $

709,608 $

292,106 $

369,ó07 $

3,51 1,865

3,977,001

Capital Projects

Funding Sources

Capital Fund Balance

Revenue Bond Proceeds

Total Funding Sources

$

$ 8,186,968

$ 8,186,968

3, r98,891

4,ggg,o77



Those requirements can include cash operating and maintenance expenses, debt service,
directly funded capital outlays, capital transfers, and any forecasted additions to reserves.
The total cash needs are then compared to forecasted utility revenues. Any projected
shortfalls are identified and the level of rate increase necessary to make up the shortfall is

estimated.

The coverage test is based on bond covenants applicable to outstanding revenue bonds,

which require that a specific test of revenue sufficiency be met. This requirement typically
stipulates that annual revenues must be sufficient to meet operating expenses plus a factor
multiplied times annual debt service on all revenue bond debt issued. The City does not
currently have any revenue bonds outstanding. This analysis assumes a coverage factor of
1.25 on all future revenue bond issues, excluding SDC revenuss.

A number of forecast assumptions are used in the analysis:

o Rate revenue (under existing rate levels) is calculated to increase with growth in
future years, which is projected to average 3.72 percent per year (consistent with those
used in this Plan for facility planning purposes). The analysis incorporates Clean
'Water 

Services proposed 3.5 percent rate increase for FY 2007108.

o Operations and maintenance expenses (OAM) are escalated assuming general

inflation of 3.0 percent per year and labor inflation of 5.0 percent per year. Clean
Water Services treatment costs are planned to increase in proportion to growth plus
3.5 percent escalation.

o In addition to O&M expenses, the revenue requirement includes debt service costs

and rate-funded system reinvestment (depreciation) funding.

o Revenue bond debt financing terms include a2}-year repayment term, 5.0 percent
interest cost and 2.0 percent issuance cost.

Table 8-6 summarizes the financial performance and rate requirements for FY 2006107

through FY 2012113. The City's existing rates are not adequate to support the projected
needs of the Sanitary Fund over the study period. A 6 percent increase is needed to meet FY
2008109 expenditures (primarily to flrnd depreciation expenses through rates), followed by
inflationary-level increases thereafter. In addition to annual inflation, the major driver of the
FY 2008/09 increase is incorporatingapolicy of funding system reinvestment (depreciation
expense) through rates.
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Table 8-6
Revenue Requirements

Table 8-7 summarizes the 6-year rate forecast.

Table 8-7
Current Rates Projected with Across-the-Board fncreases

* includes 3.5% 2007/08 rate increase per Clean Iilater Services.

-j

s 2,161,646 $ 2,319,309 $ 2,38i,078 $ 2,469,102 s 2,s47,244 $ 2,629,938 s 2,714,394

$ 131,098 s 144,823 s 224,287 s 239,966 $ 279,080 $ 331,755 g 379,974

$ 2,303,386 g 2,526,482 $ 2,695,798 $ 2,887,143 S 3,101,823 s 3,322,46t

g ts,e23 $ (145,404) s (226,6e6) $ (33e,8ee) $ (471,884) $ (608,067)

s

150,298

$ 2,123,000

38,646

$ 2,279,147 $ 2,3ó4,038

40,t62 17,040

s 2,452,090 $ 2,s28,828 s 2,607,967 $ 2,689,583

t7 ,0t2 I 8,4 I 6 2t ,97 't 24 ,81 |

g 2,100,652

12,247

128,942
fi,259
50,265

43,709
260,988

s 2,242,215
12,615

132,810

tt,597
51,773

45,020
274,037

$ 2,393,318
t2,993

136,794

11,945
53,327

46,37 t

287,739

$ r,782,189

$ 379,458

0.00%
0.00%

lotal annual rate-funded expenditures

A.nnual Surplus (Deficiency)

4.nnual Rate Increase
Cumulative Rate Increase

6.00o/o

6,00"/o

4.0OVo

lO.24Vo

4,00vo
t4.65Vo

3.00o/o

18.09olo

4.OOV¡

22.8l%o

Materials and Services
Professional & technical
Facility & equipment
)ther purchased services

Jupplies
Vfinor Equipment
!,lon-Capitalized Vehicles
Reimbursements

Other Expenditures
Debt Service
Rate-Funded System Reinvestment
fransfers Out (shared capital)
{dditions to meet minimum fund balance

$ 1,380.398

10,000

84,895
9,500

r 6,000

$ 2,302,195 I 2,455,832 S 2,608,063 S 2,770,068 g 2,942,487

38,302 $
76,058

109,927

39,573 $

87,169
113,225

77,606 S

84,853

116,621

t22,432 I
89,202

120,120

l5 I,500
104,750
t23,724

0.00%
0.00%

Revenue
Rate revenue under existing rates

Use ofSDCs for debt service
\on-rate revenue

Iotal annual revenue

s 1,651,091 $ 2,158,563

$ 38,098 $ 38,098

93,000 t06,725

$ r,707,600 $
r l,208

I I 8,000

10,304

46,000
40,000

225,451

I,833, I 94

1t,544
t21,540

10,613

47,380
4t,200

236,724

$ 1,968,027

1 1,89 t
t25,186

10,932

48,801

42,436
248,560

Rate lncrease 6.00% 4.00o/o 4.00% 3.00% 4.00o/.

Fixed Charge - per ll,lonth

$19.1 1 $20.25

Volume Gharge - $ / CCF Winter Average Water Use

$1.314 $r.393

$21.06 $21.91

$1.614

$22.56 $23.4€

$1.449 $1.507 $1.552
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Alfordabilìty Test

A median household income index analysis is one way to gauge rate level affordability. To
complete the test, residential wastewater bills are compared to 1.5 percent of median
household income for the period of analysis. This analysis provides an indication of a
residential customer's ability to pay the existing and forecasted rates. If rates exceed 1.5

percent of the median household income in any of the years, it suggests the system's rates
might not be affordable.

The 2000 Census data show that the median household income for the City of Sherwood in
1999 was 562,518. Inflating this amount at historical and projected inflation rates (Portland-
Salem CPI Urban Wage Earners and Clerical Workers) is equivalent to about $74,000 in
2007 and $83,000 in20l2. Applying 1.5 percent of these amounts results in a maximum
monthly wastewater utility bill of $92 in 2007 and $104 in 2013.

The average residential wastewater bill is currently 529.62 per month. It is forecasted to
increase to $36.03 / month by FY 20l2ll3 and to $55.56 by FY 2026127. These rates remain
well within the 1.5 percent median household income affordability index for utility bills.

Summary

This section presented a financial evaluation of the capital funding needs of the
rccommcnclations prcscntccl in Scction 6. This analysis cloes not incluclc cvaluation of the
financial impacts of shared Clean Water Services capital projects.

Based on the analyses presented herein, the Sanitary Fund can meet its forecasted operating
and capital funding needs with annual inflationary-level revenue increases. Thus, the Capital
Improvement Program is considered affordable. The FY 2008/09 increase of 6 percent
incorporates a recommended policy of funding depreciation expense through rates, in
addition to the inflationary adjustment. The City is currently undergoing arate and SDC
study to update rates and charges consistent with current costs and City policies. Results of
that study could alter the rate strategy presented herein, although it is not anticipated to be
m ateri al ly cli fferent.
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INTERGOVERNMENTAL AGREEMENT
BETWEEN CITY OF SHERWOOD AND

CLEAN WATER SERVICES

l\S rHIS AcREEMENT is made and entered inro as of the¿Ly'å ay of füduLr'l
, 20-01, between the City of Sherwood a municipal corporation of the State of Oregon, \/
hereinafter referred to as "City," and Clean Water Services, formerly Unified Sewerage
Agency, a municipal corporation and county service district, hereinafter referred to as the

"District."

WHEREAS the City has authority to operate and maintain sewerage and surface
water management systems as provided for under its charter, relevant laws, rules and the
Agreanent. The City performs a variety of functions critical to the operation,
maintenance and management of sewerage and surface water management facilities as

outlined in the Agreement. It is anticipated that this Agreement may periodically require
updating or modification by agreement of the parties; and

WHEREAS as a county service district organized under ORS 451, the District
has the legal authority for the sanitary sewerage and storm water (surface water)
management progrâms within its boundaries consistent with relevant laws, rules and
agreements. The District performs watershed, sub-basin and facility planning, develops
standa¡ds and work programs, is the permit holder, and operates and maintains
wastewater treaünent facilities, surface water collection systan and sanitary sewsr
systems within unincorporated areas and within certain cities within its bor¡ndaries. The
District also performs various ancillary functions throughout the basin and within various
cities; and

WHEREAS in 1970, City, by action of its Council pursuant to an election duly
conducted within the boundaries of the District, agreed to be within such sanitary sewer
district; and

WHEREAS in 1989, City consented by action of its Council to have District
manage storm and surface water drainage within the District's boundary, including those
portions of the system within the City, and consented to the petition to the Portland
Metropolitan Area Boundary Commission (Boundary Commission) to expand District's
authority to include storm and surface water drainage management, which was granted by
the Boundary Commission; and

WHEREAS District and ÏVashington County Cities have errjoyed a strong and
effective partnership over more than three decades since District's formation. This
partnership has greatly enhanced protection of public health and the environment and has
been the foundation of enormous economic growth. Collaboration built through
communication must remain as its cornerstone. Accordingly, the District and the City
commit to cooperatively and openly engage each other in the timely discussion oftopics
of interest to the other party. A variety of forums and means will be employed to

Page I of 15 - Agreement with City of



promote the above such as the Washington County Managers meetings, the City/District
Technical Committee as well as ongoing individual communications.; and

WHEREAS, City and Disfict have the authority to enter into contracts for the
cooperative operation of service facilities under ORS 451.560 and ORS Chapter 190; and

WHEREAS, City and District previously entered into an Agreement for the
cooperative operation of sanitary sewer and surface water facilities, and said Agreernent
is in need of amendment.

NOW, THEREFORE, in consideration of the covenants and agreements to be
kept and performed by the parties hereto, it is agreed as follows:

Section 1. Definition of Terms

Wherever the following terms are used in this agreement they shall have the
following meaning unless otherwise specifically indicated by the context in which they
appeaf:

Area of Geographic Responsibili_ty means the a¡ea set forth in the map
attached as Exhibit A as may be ame,nded.

Board means the Board of Directors of the District, its governing body.

Chief Executive Officer means the City official responsible for managing
the day-to-day business affairs of City,

Council means the City Council, governingbody of City.

Industrial Waste means any liquid, gaseous, radioactive or solid waste
substance or a combination thereof resulting from any pnocess of industrial
or manufacturing business, or from the development or recov€ry of natural
resources. For the purposes of this agreement, Industrial Waste shall also
include any substance regulated under 33 USC Sec 13 17, together with
regulations adopted thereunder.

Of¡eration and Maintenance means the regular performance of work
required to assure continued functioning of the storm and surface water
systøn and the sanitary sewerage system and corrective measures taken to
repair facilities to keep them in operating condition, and in compliance
with the requirements of applicable laws, regulations, and permits.

G. Order means Resolutions, Orders and Directives of the District prescribing
general standards and conditions for construction or use of the storm and
surface water facilities and the sanitary sewerage facilities, and Rates and
Charges.

A.

B.

c.

D.

E.

F
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Person means the state of Oregon, any individual, public or private
corporation, political subdivision, govemmental agency, municipality,
industry, co-parünership, association, firm, trust, estate or any other legal
entity whatsoever.

Program Funding means the reve,nues made available to City through
Section 4. of this agreement to follow the adopted work programs and
performance standards.

Rates and Charees are defined in the District's "Rates and Charges"
Resolution and Order (R&O) No. 0l-34, or as may be amended. The
following terms when used in this agreement shall be as defined in that
R&O:

1. Dwelling Unit Equivalent (DUE)
2. Equivalent Service Unit (ESU)
3. Impervious Surface Area
4. Permit Application and Inspection
5. Sanitary Sewer Service Charge
6. Sanitary System Development Charge (SDC; Connection Charge)
7. Storm and Surface Water Service Charge
8. Storm and Surface Water System Development Charge

Sanitary Sewerage System means any combination of sewer heatment
plant, pumping or lift facilities, sewer pipe, force mains, laterals,
manholes, side sewers, laboratory facilities and equipment, and any other
facilities for the collection, conveyance, treatment and disposal of sanitary
se\ilage comprising the total publicly-owned Sanitary Sewerage System
within District jurisdiction, to which storm, surface and ground waters are
not intentionally admitted.

Standards means the standards and conditions of use of the storm and
surface water system and the sanitary sewer system as specified and
adopted by the District. Standards also shall mea¡r applicable statutes and
rules of the United States and the State of Oregon.

Storm and Surface Water System means any combination of publicly
owned storm and surface water quality treatment facilities, pumping or lift
facilities, storm drain pipes and culverts, open channels, creeks and rivers,
force mains, laterals, manholes, catch basins and inlets, grates and covers,
detention and rete,ntion facilities, laboratory facilities and equipment, and
any other publicly owned facilities for the collection, conveyance,
treatment and disposal of storm and surface water comprising the total
publicly owned Storm and Surface rWater System within District's
jurisdiction, to which sanitary sewage flows are not intentionally admitted.

I.

J

H

K.

L.

M.
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showing boundaries of responsibility between the District and City and
is hereby made a part of Appendix A and incorporated into this
agreement.

2. All functions relating to the subject matter of this Agreement not
specifically listed in this Section or Appendix A as being the
responsibility of City shall re,rnain the responsibility of the District.

B. Procedure for Modiffing the Division of Responsibilities

l. Responsibilities defined in this Section and Appendix A may be
modified from time to time with approval in writing by the City Manager
or designee and the District General Manager or designee.

2. Responsibilities defined in this Section and Appendix A may be
modified by the District Board after receiving input from the City and
determining the change is necessary to comply with state or federal
permits, laws or regulations The District Board shall not reduce the
total scope of City responsibilities withoutconsent of the City unless
there is a change in the program or funding requiring the reduction, or
unless the Board determines the City has failed to correct identified
instances of nonperfornance related to the adopted standards that are
necessary to comply with state or federal permits, laws or regulations.

3. Upon reasonable notice from City to District, Disfict shall assume
responsibility for any portion of the program defined in this Section and
Appendix A. Reasonable notice shall be at least six (ó) months, unless
agreed to in writing by the District and City. Corresponding adjustrnents
to the revenue allocation shall be made to reflect the change in
responsibility upon implementation of such changes. City shall be
responsible for correcting or palng to have corrected any deficiencies in
the system resulting from non-performance of the programs under its
responsibility, subject, however, to funding availability.

4. The responsibilities defined in Appendix A and responsibility borurdaries
defined in Exhibit A are not changed due to City annexations of area
currently inside the District's boundary. Provided that after formal
adoption and subsequent consultation between the City and District,
service area boundaries may be altered based on Senate Bill 122
boundary revisions. For annexations of territory not currently within the
District's boundary, the District will amend Appendix A and Exhibit A
to define the responsibilities for the new area in cooperation with the
City and in cooperation with adjacent cities.

C. Additional City Responsibilities
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N Work Program and Performance Standards are adopted by the District
after considering input from the cities to define the activities required to
operate and maintain the sanitary sew€r and storm and surface water
systøns.

Section 2. Determination of Programs. Rules. Policies and Standards

The Dishict is responsible for the management and operation of the sanitary sewer and
storm and surface water systems within its boundary, and is the designated permittee uiho
shall obtain and enforce timely compliance with relevant federal and delegated state
Clean Water Act permits for heahnent plants, collection systems, and stormwater. The
District, after considering input from the cities, shall adopt orders, standards;
specifications, work progr¿lms, and performance criteria for the proper and effective
operation of the sanitary sewer and storm and surf,ace water systems and to comply with
state and federal permits, laws and regulations. In addition, the District, after considering
input from the cities, shall have the authority to make changes to its orders, work
programs and performance Standa¡ds. Any such changes to work programs and
performance standards that the Board determines are required by state and/or federal
permits or regulations will become efiÊective 90 days from the date of notice to City by
District or as mutually agreed to. Any changes to work programs and performance
standards, not required by state and/or federal permits and regulations, shall be mutually
agreed to by the District and City before they become effective. Proposed changes not
required by state and/or federal permits and regulations should be communicated between
the District and the City in or before Se,ptember of the year before they are to be
implernented to allow District and Cþ to budget appropriately for the following fiscal
yeaf.

A. City agrees to follow and enforce the Orders, Standards, specifications, work
programs, and performance criteriapromulgated by the Distict, subject, however, to
progrrrm funding and to the extent that City may be lawfully authorized to act. The City
shall not be responsible for any failure to act or defect in performance caused by lack of
adequate program funding, inadequacies in the rüVork Program and Performance
Standa¡ds as adopted by the District, or lack of lawful authority to act. Lack of adequate
funding from the District and compliance with the lWork Program and Performance
Standards as adopted by the Diskict shall be absolute defenses to any claim against the
City under this Agreernent. City further agrees to notiff District of apparent violations of
the subject Orders, Standards, specifications, work programs, and performance criteria, of
which it has knowledge, which may require District legal action or enforcement.

Section 3. Division of Responsibilities

A. Division of Responsibilities

The purpose of this agreement is to delegate to and contract with the City
to perform specific fimctions. The responsibilities of the District and
City are defined in this Section and Appendix A. Exhibit A is a map
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1. Prior to issuing any non-residential sanitary sewer permit, City shall
require the applicant to prepare and submit to City a District Sewer Use
Information form. City shall submit the completed form to the District.
The District will determine if an Industrial Waste Discharge Permit is
required. The District will respond within 15 days.

2. Require persons who are proposing'development', as defined in the
District's Design and Construction Standards Resolution and Order, to
obtain a Service Provider Letter from the District.

3. Following City review and initial approval, forward proposed
constn¡ction drawings to the District for the following:

a) Any addition, modification, construction, or reconstruction (other
than repairs) of the publicly-owned sanitary sewerage system and
storm and surface water system. District will review these drawings
to assure conformance to adopted District standards, orders, and
master plans.

b) Any "development" as defined in the District's Design and
Construction Standards Resolution and Order. District will review
these drawings to assure conformance with the conditions of the
Service Provider Letter issued following the provisions in Section
3.C.2.

The District shall not charge a fee for these tlpes of reviews. The City
shall not approve or issue permits for such work until it receives
notiñcation of District approval. The District shall complete its reviews
within 15 working days from its receipt of complete construction
drawings from the City, othenvise the Citymay considerthe drawings as

being approved by the District.

4. The City may notiff the Distict in writing that it wishes the District to
issue Connection Permits for either or both of the sanitary or storm water
systems. In such cases, the District shall not issue Connection Permits
until the City indicates in writing that the development complies with the
City's standards. City will collect all connection, permit, and
development fees for developments within the City unless City and

District agree that the District will collect the fees.

5. Other than for issuance of corurection permits, obtain District review and
approval prior to entering into any agreement for the use of the Storm
and Surface Water System or the Sanitary Sewerage System.

6. Inform the District in writing not less than 30 days prior to initiating or
entering into any agreement for the financing or incurring of

Page 6 of 15 - Agreement with City of



I

indebtedness relating to the storm and surface water system or the
sanitary sewerage systern. Revenues allocated by the Dishict to the City
for the performance of functions identified in Appendix A are considered
restricted, and may only be used to perform those functions (including
reasonable administration and security for bonds) delegated to the City
for such things as operation and maintenance of the sanitary or storm and
surface water systøn. City shall not obligate any assets or facilities of
the District's sanitary or storm and surface water system for any debt.
For purposes of debt funding, the District's asset schedule for storm and
surface water and sanitary sewer facilities shall be the basis for
determining ownership within City boundaries. In general, sanitary
sewer lines 24" and over are the property of the District regardless of
location, as are sanitary treabnent plants and pump stations, and storm
and surface water quality and quantity facilities that are one acre or
greater in surface area.

7. Allow the District access at any reasonable time upon reasonable notice
to inspect and test storm and surface water facilities and sewerage
facilities within City and City Area of Geographic Responsibility.

8. Grant the District permits from time to time as may be necessary for the
installation of storm and surface water facilities and sewerage facilities
in the public streets and ways of City without imposing permit issuance
fees, but only to the same extent as the City waives such fees for itself,
and provided that the District shall adhere to any conditions required
pursuant to ORS 451.550(6).

9. To issue no new permit for the construction within, or modification to, a
wetland, floodway, or floodplain without first receiving the written
approval by the District, pursuant to Section 5.D. This paragraph shall
not apply to pennits issued by City pursuant to a current permit under 33
USC Section 1344(e) (a section 404 general permit), and within the
scope of such permit. This section does not apply to actions related to
City flood insurance program. The City retains the responsibility to
issue land use approvals and building permits.

10. To pursue, when City deems feasible and appropriate, the conversion of
storm and surface water facilities from private to public ownership,
through the acquisition of easements and other property rights as

necessary, for those privately owned storm and surface water facilities
which are identified as being necessary or appropriately a part of the
public system.

11. To the extent that it is so required by law or regulation, City shall
comply with Oregon Administrative Rules (OAR) Chapter 340, Division
49, "Regulations Pertaining to Certification of Wastewater System
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Operator Personnel," including the obligation that City shall have its
wastewater collection system supervised by one or more operators
certified at a grade level equal to or higher than the system classification
shown on page 1 of District's NPDES permit, issued by the State. The
District shall notifu City of any modification to the NPDES permits
affecting their operations.

D. City Responsibilities Outside of its City Limits

l. Not withstanding the procedures in Section 3.B, City is not obligated by
this agreeme,nt to acce,pt responsibility for any programs or work
activities outside of its City limits unless the City agrees to accept
responsibilities outside of the City limits as set forth in Appendix A.

2. To the extent City has agreed to responsibilities both inside and outside
of its City limits, for activities which are the responsibility of City, City
shall perform the work to meet the minimum requirønents specified in
the District's adopted rWork Programs and Performance Standards.
When the same type of service is being performed by City both inside
and outside City, the service shall be prioritized and performed in a like
manner in each area, including the rosponse to storms and other
emergencies. The excçtion shall be if City provides a higher degree of
service inside City due to its own supplemental funding.

Section 4. Determinatio4.and D. ivision of Revenue; Operating Procedures and Rules
Relating to Revenue

A. After consultation between City and District stafi, the District Board shall
determine and certiff annually for both the sanitary sewerage system and for
the storm and swface water system the monthly service charge and system
developme,nt charge. The City agrees to impose these charges as a minimum.
The City may impose additional charges as allowed in Section 4.8.4.

B. After consultation between City and District staff, the District Board shall
determine and certiff annually for both the sanikry sewerage systefn and for
the storm and surface water system the portion of the monthly service charge
and system development charge to be retained by the Cþ for performance of
the functions defined in this Agreement and for the City's share of annual debt
service payment. Except as provided in Section 4.D, District shall notifu City
by the Se,pternber preceding the start of the next Fiscal Year of any proposed
decrease in the monthly service charge and systøn development charge to be
retained by the City and any other proposed changes that could aflect the
City's S-Year Sanitary Sewer or Stormwater Financial Forecast Plans..

C. The District Board shall not implement any significant change in the division
of monthly service charge revenue from that shown in the Rates and Charges
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Resolution and Order No. 01-34 effective Fiscal Year 200112002 tntil July 1,

2004 with the following exceptions:

1. The Boa¡d may make routine principal and interest adjustrnents for debt
service repayme,nt.

z. The Board may make adjustmants in response to significant increases or
decreases in program responsibilities

D. Changes in the division of revenue will typically be made as a part of the
annual Fiscal Year budget process. However, the division of revenue may be
adjusted by the District to recognize changes in responsibilities that occur
outside the normal budget cycle after coordination and communication with
the Cities. Any such mid-year changes in the division of revenue initiated by
the District Board shall only be implemented when the Board determines such
a change is necessary to comply with state or federal permits, laws or
regulations. If there is a mid-year change in responsibilities, which the
District determines to be significant, the District Boardmay, upon 60 days
notice to City, adjust the division of revenue outside of the annual budget
process

E. Operating Procedures Relating to Revenue

l. City shall remit to the District the portion of sanitary sewer service
charges and systerns development charges collected, and storm and
surface water service charges and systems development charges
collected,less the City Portion, as identified in Section 4.8.

2. Payments shall be remitted on a monthly basis, with a report on
District designated forms.

3. Payments to the District of revenue collected by the billing party shall
be due within 20 days following the end of each month, unless the
payment has been appealed by the billing party.

4. City may charge and collect a service charge or system development
charge at a higher rate per DUE and ESU than that set by the District
when the City determines it is needed for the local City systern. The
City shall retain 100% of these additional revenues collected. Such
additional charge shall be consistent with the services provided by City
and with applicable fbderal rules in order to preserve eligibility for
grants and other funding programs.

5. City may request District to perform permit and inspection services for
private development construction ofpublic storm and surface water
facilities and sanitary sevyer facilities, and for erosion control. City
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shall remit to the District the fee set forth in District's Rates and
Charges to compensate Distict for its costs for such services
performed relative to these fees, as prescribed by District Order or
sqnrate agreønent with City.

6. For Industrial Waste fees, District shall remit to City a percentage of
syste,m development charges, volume, and monthly service charges
collected equal to the percentages of se,r:r¡ice charges retained by the
City as defined in Section 4.8. District shall retain one hundred
percent (100%) of the annual Industrial Waste permit fee, and any
penalty fees, COD, SS (as those terms are defined in the Rates and
Charges) and other fees related to Industrial Waste that may be
assessed.

7. City will institute adminisfrative procedures to diligently maintain
regular billings and collection of fees, adjust complaints thereto, and
pursue delinquency follow-ups and take reasonable steps for collection
thereof.

8. Cify and District shall each establish separate accounts for the storm
and surface water program and sanitary sewerage program for the
purpose of accounting for seryice charges and systems development
charges collected and received pursuant to this agreement.

9. District or City may at any reasonable time upon reasonable notice
inspect and audit the books and records of the other with respect to
matters within the purview of this Agreønent.

10. City and District shall each prepare and submit to each other a
performance rçort of the storm and surface water functions, and the
sanitary sewer functions for which each is responsible. After
consultation with the City, District will speciff the requirønents,
frequency, and content of the performance re,port.

I l. The City and District may, each at its own cost, install permanent and

temporary volume and quality monitoring stations, and other
monitoring equipment, to detsrmine the effectiveness of City and

District programs.

12. Interest may accrue on late monthly payme,lrts as specified in Section
4.8.1 at a rate of 1.25 times the monthly Local Government
Investment Pool (LGIP) eamings rate as posted for the previous
month, and will be applied each month to the unpaid balance.

Section 5. Administrative and Operating Provisions
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A. The District will not extend sewer service to areas outside the City except
with prior approval of the City where such areas are included in the Urban
Planning Area Agreernent between the City and the appropriate county or
counties and any of the following exists:

l. A new or existing single family property desires server service and
needs to directly connect to a sewer line within the city.

2. A new development desires sewer service and needs to directly
connect a lateral or mainline public sewer directly to a sewer line
within the city.

B. Each party shall obtain and maintain in full force and effect for the term of
this agreernent, at its own experìse, comprehensive general liability and
automobile insurance policies for bodily injury, including death, and property
damage, including coverage for owned, hired or non-owned vehicles, as

applicable, for the protection of the party, and the other party, its elected and
appointed ofücials, officers, agents, employees and volunteers as additional
insureds. The policies shall be primary policieç, issued by a company
authorized to do business in the State of Oregon and providing single limit
general liability coverage of $2,000,000 and separate automobile coverage of
$1,000,000 or the limit of liability contained in ORS 30.260 to 30.300,
whichever is greater. If either party is unable to obtain insurance as required
by this sentence, the parties shall cooperate on amending this Section to
require types and levels of insurance that are available. The certificates shall
provide that the other party will receive thirty (30) days' written notice of
cancellation or material modification of the insurance contract at the address
listed below. Each party shall provide certificates of insurance to the other
party prior to the performance of any obligation under this agreement. If
requested, complete copies of insurance policies shall be provided to the other
party. Each party shall be financially responsible for their own deductibles,
selÊinsurance retentions, self-insurance, or uninsured risks.

C. District will not establish local assessment districts within City, without first
obtaining City approval.

D. District will process applications from City pursuant to Section 3.C.9 for
V/etland, Floodplain, and Floodway modifications. Timely review of the
application shall be provided by the District. Upon review and approval by
District, and upon request by City, the District shall act as a facilitator and
liaison for State and Federal review and permit processes.

E. The City shall report all sanitary sewer overflows that it becomes aware of to
the District within 24 hours of leaming of the overflow. The City shall
require all permittees of the City to report sanitary sewer overflows to the
City. City agrees to reimburse District for any expense, costs, damages,
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claims, fines, or penalties incurred by District that result from or are related to
City's failure to so timely and adequately report.

F. This agreement is for the benefit of the parties only. Each party agrees to
indemnifu and hold harmless the other parfy and its ofücers, employees, and
agents, from and against all claims, demands and causes of actions and suits
of any kind or nature for personal injury, death or damage to property or the
environment on account of or rising out of the operation of this Agreement,
including the performanoe or non-performance of duties under this
Agreement, or in any way resulting from the negligent or wrongful acts or
omissions of the indemniffing party and its officers, ønployees, and agents.
In addition, each party shall be solely responsible for any contract claims,
delay damages or similar items arising from or caused by the action or
inaction of the party under this agreement. Inability to perform an activity or
to properly perform because of insufficient funding from the District is not a
negligent act or omission or willful misconduct of the party charged with the
activity but shall be the responsibility of the Dishict. Performance of any
activity in compliance with the Work Program and Performance Standards as

adopted by the District is not a negligent act or omission or willful
misconduct.

G. District and City acknowledge that District may receive notices of violation or
fines from state or federal agencies for violations of state or federal rules. As
the permittee and the entity that establishes standards and controls payment,
Dishict shall be responsible for responding to notices of violations and for
payment of all fines. District shall invite the City to participate in any
discussions with state and federal agencies regarding notices of violation
involving City actions or responsibility. City will cooperate \Mith District in
the investigation and response to any notice of violation involving actions
relating to actions or responsibilities of the City. If a fine is imposed, City
shall reimburse District to the extent that the fine results from non-
performance of adopted programs or non-compliance with District, statg or
federal rules or policies by the City and those acting on behalf of the City. If
possible, the City shall reimburse the District prior to the date due for payment

of the fine, The City shall not be responsible for reimbursement if the City's
non-performance ornon-compliance was caused by lack of adequate funding
by District. If more than one party is responsible, the City's responsibility for
reimbursement payment will be allocated based on the degree of responsibility
and degree of fault of the City. Disputes over the amount of reimbursement
shall be resolved by the dispute resolution process set out in Section 6 ofthis
Agreement. To the extent that the City is required to perform any work to
correct a violation, District shall provide adequate funding for the work to be
performed, unless the violation was caused by the City's omission or
misconduct.
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H. Nothing in this Agreernent shall be construed as a limitation upon or
delegation of the statutory and home rule powers of City, nor nn a delegation
or limitation of the statutory powers of District. This Agreement shall not
limit any right or remedy available to City or District against third parties

arising from illegal acts of such third parties.

I. Where this Agreement calls for review or approval of a fee or charge, Dishict
shall perform such review in a timely manner, shall not unreasonably withhold
approval, and shall provide its decision to City in writing. If, within 30 days

of written request by City for approval by District, the District has failed to
provide a written response, the request shall be deemed approved.

Section 6. Dispute Resolution: Rernsdies

In the event of a dispute between the parties regarding their respective
rights and obligations pursuant to this Agreement, the parties shall first
attempt to resolve the dispute by negotiation. If a dispute is not resolved
by negotiation, the exclusive dispute resolution process to be utilized by
the parties shall be as follows:

1. Step l. Upon failure of those individuals designated by each party to
negotiate on its behalf to reach an agreanent or resolve a dispute, the
nature of the dispute shall be put in writing and submitted to City's
Chief Executive Officer and District's Ge,neral Manager, who shall
meet and attempt to resolve the issue. If the issue in dispute is
resolved at this step, there shall be a written determination of such
resolution, signed by City's Chief Executive Officer and District's
General Manager, which determination shall be binding on the
parties. Resolution of an issue at this step requires concurrence of
both parties' representatives.

2. Step 2. ln the event a dispute cannot be resolved at Step l, the
matters remaining in dispute after Step 1 shall be reduced to writing
and forwarded to the Mayor and the Chairman of the Board of
Directors. Upon receipt of the written issue statement, the Mayor and
Chairman shall meet and attempt to resolve the issue. If the issue is
resolved at this step, a written detsrmination of such resolution shall
be signed by the Mayor and Chairman. Resolution of an issue at this
step requires concumence of both the Mayor and the Chairman.

3. Step 3. In the event a dispute cannot be resolved at Step 2,the parties
shall submit the matter to mediation. The parties shall atterrpt to
agree on a mediator. In the event they cannot agree, the parties shall
request a list of five (5) mediators from the American Arbitration
Association, or such other entity or firm providing mediation sen¡icæs

to which the parties may further agree. Unless the parties can

A.
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mutually agree to a mediator from the list provided, each party shall
strike a name in turn, until only one name remains. The order of
shiking names shall be determined by lot. Any common costs of
mediation shall be bome equally by the parties, who shall each bea¡
their own costs and fees therefor. If the issue is resolved at this step,
a written determination of such resolution shall be signe.d by both
parties. Resolution of an issue at this step requires concurrence by
both parties. In the event a dispute is not resolved by mediation, the
aggrieved party may pursue any rernedy available to it under
applicable law.

B. Neither party may bring a legal action against the other party to interpret
or enforce any term of this Agreement in any court unless the party has
first attempted to resolve the matterby means of the dispute resolution of
subsection A above. This shall not apply to disputes arising from a cause
other than interpretation or enforcement of this Agreement.

Parties may mutually agree in writing to waive any of the above steps, or
to enter into alternate processes or additional processes such as binding
arbitration prior to filing legal action.

Section 7. Effect of this Agresment

This Agreerne¡rt shall supersede all prior agreements of similar scope and subject matt€,Í,

including amendments and the "City Committee Agreement" between the parties with
respect to sanitary sewerage and service, storm and surface water management; provided
that, except as expressly modified herein, all rights,liabilities, and obligations of such
prior agreements shall continue. This Agreement shall be effective upon its execution by
both parties hereto, and shall continue in effect for four renewable terms of five years

each. This Agreement shall be deerned automatically renewed for a single succeeding
five year term up to a limit of 25 years, unless either party gives the other written notice
not less than one year prior to the nominal expiration of term of its intent not to renew
this agreernent. If District enters into an intergovernmental agreement with any other city
in its territory covering the same subject as this Agreemørt and if any of the provisions of
the other agreernent differ from this Agreement, the City may elect to replace any
provision of this Agreeme,nt with the parallel provision from the other agreernent, with
the exception of Appe,ndix A and Exhibit A. The replacement shall be effective on
receipt by Dishict of written notice from the City. This Agreement may not otherwise be
modified except by written amendment or as otherwise specified in this Agreement.

Section 8. Amendme,nts

At any time, either party may request in writing to open this Agreerne,nt for specific
amendment. If such request is made, the other party must respond within 90 days. If the
parties do not agree and the party requesting such amendment desires to proceed with the

C.
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amendment, then remedies pursuant to Section 6 shall apply. All amendments shall be in
writing and approved by the goveming body of the respective parties.

Section 9. Severability

ln the event a court of competent jurisdiction shall deern any portion or part of this
Agreement to be unlawful or invalid, only that portion or part of the Agreement shall be
considered unenforceable. The remainder of this Agreement shall continue to be valid.

IN WITNESS WHEREOF, this instrument has been executed in duplicate by
authority of lawful actions by the Council and District Board of Directors.

CLEAN WATER SERVICE CITY OF SHERWOOD, ORECON
OF WA OREGON

k-.ry-

By

71L7 ì:/"i"rÅ /r(,( {- -

Approved as to Form:

", [*¿:C.5trk
Cify Mrmtage, /

tS..-o.r*r.Attest:
City-R'ecorder Ò

(W¿n./
for dity Auorney

I
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cityField Yard General Maintenancei City
DistrictFixture Countingl City

CityMarkins utilltiesl City
D¡s{ricillnspection of Private Facilitiesl City
D¡strictFormation and Administration of LlÞ'sl Ctty and Þistrict
D¡strictFlow Monitorlngl D¡strict
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City of Sherwood, Oregon

Resolution No. 2000-903

A RESOLUTION AUTHORIZTNG THE CITYMANAGER TO SIGN THE
INTERGO\IERNMEIITAL AGREEMEI.IT IVITE TED IINIFIED SEIVERAGE

aGENCY OF1ryÀSETNGTON COUNTY (USA)

MIEBEAS, the cr¡nent intergovernmental agreement between the City of
Sherwood and USAwas originally written in 1970 and is out of date; and

I\¡HEßEAS¡, USA anrl the cities are under increasing regulatory control and
financial risk for water pollution; and

\ilIIEREA,S, during the past two yeare USA and the cities o¡Ur¡shington
Cor¡nty have extensively studied more eñcient nethods to provide storm and
sanitary sewer eervices; and

\ryIIEREÀS, USA recently d.eveloped a revised iutergovernmental agreement
with cities that better addresses current realities.

NOW, TEEREFOBE, THE CrTr RESOLVDS A,S FOLLOT44S:

The City Manager is authorized to fi¡alize and sig¡r the Intergovernmental
Agreement with USA.

Duþ passed by the City Council this 264 day of September 2000.

Walt Hitchcock, Mayor

ATTEST:

$.*.t'-\r^-
õ.L ll/tterr, R"*&t
R¡solution No.20(x)403
SopËmbcr 26,2000
Ptgc I of I
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APPENDIX C
Plate 1: System Improvements Map
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