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EXECUTIVE SUMMARY 

Introduction 

The purpose of this Storm Drainage Master Plan (SDMP) is to provide the City of Sheridan 

with a comprehensive planning document that provides basic information and guidance 

necessary for the sound stewardship of the municipal storm drainage system.  This plan is 

important because it: 

 Compiles basic information relevant to the storm drainage system. 

 Describes the basic functional parameters of the system. 

 Highlights known system deficiencies. 

 Describes and graphically illustrates recommended improvements. 

 Presents basic cost information for general budgeting and the development of an 

adoptable 20-year capital improvements program (CIP). 

 Provides a physical tool for informing individual citizens and other interested parties of 

the existing system and proposed improvements. 

 Serves as an invaluable resource for gaining public support for needed improvements. 

 Facilitates logical planning decisions relative to other City programs. 

How This Plan Should Be Used 

This SDMP should be used in the following manner: 

 This master plan should be viewed as a dynamic working document. 

 The plan should be reviewed annually for the purpose of prioritizing and budgeting for 

needed improvements. 

 Plan mapping should be updated periodically to reflect current development and 

constructed system upgrades. 

 Specific recommendations set forth in this plan should be considered as conceptual only. 

Additional details and potential alternatives should be investigated and analyzed in the 

preliminary engineering phase of final project designs. 

 Cost estimates should be considered as planning level only, and should be updated and 

refined with preliminary engineering and final project designs. 

 This plan should be used as the guiding document for future storm drainage system 

improvements. 
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Authorization 
 

The City of Sheridan authorized Murray, Smith & Associates, Inc. (MSA) to prepare this 

Storm Drainage Master Plan.  This report documents the storm drainage master planning 

work that was conducted under this professional services agreement.   

 

Compliance  
 

This plan supports the City’s requirements under the Oregon Administrative Rules (OAR 

660-011) Public Facilities Planning rules.   

 

Study Area and Study Period 
 

The study area consists of the planning area and the contributing area to the storm drainage 

system.  The planning area for this plan is comprised of approximately 1,591 acres of land 

within the UGB. This includes an area of approximately 1,270 acres of residential, 

commercial, industrial and institutional land within the existing City limits boundary and 321 

additional acres of land within the UGB designated for expansion outside of the existing City 

limits.  The study period for this plan is 20 years, through the year 2028. 

 

The flood plain and uplands area to the north of the South Yamhill River consists of 10 

minor basins and incorporates a total of approximately 2,436 acres.  The uplands area drains 

south through the stormwater collection systems within the City and discharges into the 

South Yamhill River.   

 

The area south of the South Yamhill River is divided into 8 minor basins, totaling 979 acres, 

with drainage dominated by a single 832-acre subbasin.  This large subbasin drains north to 

the South Yamhill River and extends from the flood plains adjacent to the river to higher 

elevations south of Highway 18.   

 

Regulatory Considerations 

 

In the early 1990’s, the U.S. Environmental Protection Agency (EPA) promulgated 

regulations establishing Phase I of the National Pollutant Discharge Elimination System 

(NPDES).  This program requires operators of municipal separate storm sewer systems 

(MS4s) in municipalities greater than 100,000 to obtain an NPDES permit to discharge 

stormwater to public waters.  In 2003, Phase II rules required evaluation for any potential 

MS4s located outside of an urbanized area serving a jurisdiction with a population of at least 

10,000 and a population density of at least 1,000 people per square mile.   

 

The City’s population puts it under the threshold for required evaluation as a small MS4 by 

the DEQ.  At this time, it does not seem likely that the DEQ will choose to regulate the City 

storm drainage system as a MS4 for the following reasons: 
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 The South Yamhill River is not currently considered a sensitive water by DEQ.   

 The City is not currently experiencing high growth, and this is anticipated to remain 

the case for the near future . 

 The City is not part of a defined urbanized area nor will it be in the foreseeable future. 

 

Water bodies with an established TMDL are considered sensitive waters by the DEQ.  The 

South Yamhill River does not currently have an established TMDL for any constituent.  

However, as discussed above, DEQ has identified the South Yamhill River as a Priority II 

water body with TMDL development scheduled to be completed by 2010.   

 

It is not known if DEQ will designate the City as a “significant contributor” of pollutants to 

the South Yamhill River.  This information will be determined in the DEQ water quality 

study of the South Yamhill River.  However, similar sized Oregon communities have not 

been singled out as significant contributors, and it is unlikely that Sheridan will be 

designated as such for the remainder of the planning period. 

 

Existing Conveyance System Overview 

 

The City’s stormwater system collects and conveys flow from developed and undeveloped 

properties inside the City as well as runoff from agricultural and forest lands inside and 

outside of the City.  The system consists of a wide range of facilities, including natural 

channels, underground storm drainage piping, roadside ditches, culverts and constructed 

open channels.   

 

In general, the City’s drainage facilities were designed without guidance from an overall 

storm drainage master plan.  Some creek drainage paths were altered to divert flow around 

historical parcels of agricultural land.  This has resulted in improvements that were designed 

to address localized flooding issues without full consideration of the potential impacts on the 

upstream and downstream parts of the system.   

 

Approximately eight miles of existing storm drainage pipes and channels were inventoried 

within the study area.  The primary outfalls for these stormwater piping systems are located 

on the South Yamhill River.  At least sixteen local storm system outfalls discharge to the 

South Yamhill River.  An inventory of the existing stormwater facilities and their associated 

characteristics is shown in Table B-1 in Appendix B.  It should be noted that several different 

sources of information were used to obtain the existing stormwater facility’s characteristics.   

 

There are seventeen major definable drainage basins within the City.  Ten lie to the north of 

the South Yamhill River, and seven lie to the south.  The basins studied are listed in order 

from west to east as follows: 
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North Sheridan Drainage Basins: 

 

 Rock Creek Basin 

 Industrial Basin 

 Orchard Avenue Basin 

 Richard Street Basin 

 Western Street Basin 

 Viola Street Basin 

 Olive Street Basin 

 Evans Street Basin 

 Elm Street Basin 

 Cherry Hill Basin 

 

South Sheridan Drainage Basins: 

 

 Monroe Street Basin 

 Mason Street Basin 

 Water Street Basin 

 Morgan Street Basin 

 South Bridge Street Basin 

 Hope Court Basin 

 South Basin 

 

Analysis Methodology 

 

The stormwater analysis consists of hydrologic and hydraulic components.  The hydrologic 

component estimates the volume and peak flow rate of stormwater runoff entering the 

stormwater conveyance system in response to the rainfall associated with a particular design 

storm.  The total volume and peak flow rate of stormwater runoff depends on the duration 

and intensity of the storm, the topography, soil type and amount of impervious area of the 

basin.  The hydraulic component routes the stormwater that results from the hydrologic 

component through the conveyance system.  The hydraulic component evaluates the 

conveyance system’s capacity to route the design storm and is used to identify areas that may 

be prone to flooding.  The hydraulic analysis depends on geometry (size, shape and slope) 

and other characteristic data of the pipe and channel system to estimate capacity.   

 

The computer modeling program PCSWMM by Computational Hydraulics, Int., (Version 

2005) is used for both the hydrologic and hydraulic analysis.  PCSWMM is a well-known 

stormwater analysis model in common use for over 25 years and uses the Environmental 

Protection Agency’s (EPA’s) Stormwater Management Model (SWMM) core processes.   
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Stormwater System Analysis 

 

The stormwater system analysis was used to complete the following specific tasks: 

 Identify data gaps in the City stormwater facility records 

 Assist in identifying causes of observed historical flooding 

 Identify potential flooding areas that have not been identified in the historical record 

 Assist in developing projects to improve City stormwater facilities  

 

In general, the percent increase in peak flows increased with the amount of new development 

and redevelopment within each basin.  Table ES-1 shows the estimated peak basin runoff, by 

drainage basin, for the existing and build-out conditions. 

 

Table ES-1 

Peak Flows for Existing and Build-out Conditions, by Drainage Basin 
 

NORTH BASINS Peak Basin Runoff (cfs) 

Basin Existing Future 
Increase 

(%) 

Cherry Hill 72.5 80.2 10.7% 

Elm Street 103.1 119.5 15.9% 

Evans Street 40.3 42.4 5.2% 

Olive Street 66.7 81.6 22.3% 

Viola Street 34.6 40.8 17.8% 

Western Street 44.5 49.5 11.4% 

Richard Street 59.1 64.7 9.6% 

Orchard Avenue 57.6 65.7 14.0% 

Industrial 40.8 60.5 48.4% 

Rock Creek 25.8 25.8 0.0% 

SOUTH BASINS Peak Basin Runoff (cfs) 

Basin Existing Future 
Increase 

(%) 

Monroe Street 10.2 11.4 11.7% 

Mason Street 8.3 8.3 0.0% 

Water Street 2.1 2.2 3.9% 

Morgan Street 3.0 3.2 4.0% 

South Bridge Street 29.3 29.3 0.0% 

Hope Court 10.2 11.9 17.2% 

South 93.1 100.4 7.9% 
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Improvement Options 

 

There are generally two types of improvement options considered for stormwater 

improvements:  structural and non-structural.  An example of a structural improvement is the 

construction of a diversion pipe around a flow restriction.  A non-structural improvement 

could include increased cleaning of catch basins to reduce the potential for sediments filling 

up natural conveyance channels downstream.  The City typically relies on a combination of 

both structural and non-structural improvements to provide cost-effective stormwater 

management. 

 

Preferred alternatives were selected for each improvement required for the City’s 20-year 

Capital Improvement Program (CIP), and focused on structural improvements.  The 

improvement options are as follows: 

 

 Increase Pipe Capacity.  Increasing pipe capacity is the traditional approach to 

increasing overall stormwater system conveyance.   

 

 Increase Capacity of Natural Channel.  Where capacity in these natural channels 

may be limited, increasing capacity can be approached in two ways.  Larger flows can 

be accommodated by increasing the cross-sectional area of the channel or by reducing 

the frictional resistance of the channel.  Increasing cross-sectional area typically 

requires increasing the width, because channel depth is often limited by the available 

elevation drop in the system.  Frictional resistance can be improved through routine 

maintenance, such as clearing vegetation, or by cleaning or resurfacing the channel. 

 

 Construct Detention Facilities.  Detention facilities temporarily store peak 

stormwater runoff from a developed area and then discharge the water to the 

receiving system at a lower controlled rate.  This is traditionally performed where an 

analysis demonstrates the downstream conveyance system may be overburdened by 

increased flow. 

 

 Provide Reduction in Peak Flow Rates through Low-Impact Development 
Approaches (LIDA).  LIDA are methods for stormwater management which are 

intended to reduce the impact of stormwater runoff from a development’s impervious 

surfaces to the natural environment.  This is accomplished through the reduction of 

peak runoff rates from impervious surfaces such as building roofs or pavement, and 

through infiltration, which reduces the overall volume of runoff.  Examples of LIDA 

include vegetated infiltration swales, pervious asphalt and Portland cement concrete 

pavements, eco-roofs, vegetated filter strips and “green streets”. 

 

Recommended Improvements 

 

Presented below are recommended storm drainage system improvements to include 

preliminary project descriptions, costs and prioritizations.  The recommended facility sizes 
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and locations designated in this master plan are preliminary only.  During final design of 

facilities, it will be necessary to confirm design flows, pipe sizes, required inverts and 

routing schemes based upon the current land use plan, proposed development, soil surveys, 

soil investigations, physical constraints and other relevant field conditions. 

 

The projects have been grouped into four priority levels with associated implementation time 

frames.  Short range projects are those anticipated in the next five years.  Mid-range projects 

are those anticipated for a period from five to ten years hence.  Long range projects are those 

anticipated from 10 years hence to full build-out conditions.  Where an improvement project 

is dependent on the timing of development in the affected areas, the time frame is described 

as developer-driven.  The recommended improvements with priority levels are summarized 

in Table ES-2.   

 

Additional Recommendations 

 

Additional recommendations are as follows: 

 

 Additional Studies Recommended.  Several deficiencies were identified during the 

hydraulic modeling portion of the study that showed some potential that a capacity 

deficiency may exist, but the effect was determined to be minor surcharging only, and 

therefore did not warrant improvements at this time.  Further detailed study is 

recommended before undertaking improvements or allowing further development 

upstream of these deficiency areas.   

 

 Local Improvement Fund.  It is anticipated that relatively small, local drainage 

problems will need to be addressed by City crews on an annual basis.  Based on City 

staff input, an annual budget of approximately $40,000 is suggested to address such 

problems.   

 

 Storm Drainage Master Plan Update.  This storm drainage master plan should be 

updated approximately every 7 to 10 years after adoption in accordance with the 

periodic review provisions of OAR Chapter 660, Section 25.  A cost of $60,000 to 

update the Storm Drainage Master Plan is recommended to be included in the CIP.   

 

 As-built Survey Program and Record Keeping.  Data gaps in the City’s stormwater 

system records were identified during the development of this master plan.  This 

information is helpful to accurately define the existing system and develop future 

storm drainage improvements.  An annual cost of $5,000 over five years (assuming 5 

percent yearly annual inflation) is recommended for inclusion in a storm drainage CIP 

to develop a systematic as-built survey program that can be used to enhance the 

existing stormwater system maps.  In addition to an as-built surveying program, the 

City should require developers to submit as-built drawings after new projects are 

completed.  Data from these drawings should be added to the City’s stormwater 

system maps. 
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Table ES-2 

Summary of Recommended Storm Drainage Improvement Projects 
 

Project Project Description Improvement Project Cost 

Developer Driven 

CH-1 Regional detention system  Detention ponds $100,000 

I-1 Construct new storm drain system 3,000 LF of 36-inch pipe $1,870,000 

Short-Term 

EL-1 Construct bypass storm drain system 2,600 LF of 36-inch pipe $1,620,000 

R-1 Construct storm drain system  2,100 LF of 36-inch pipe $1,300,000 

V-1 Construct parallel storm drain system  900 LF of 36-inch pipe $560,000 

OL-1 Construct bypass storm drain system 750 LF of 36-inch pipe $410,000 

S-1 Construct sedimentation pond 500-cubic yard pond $80,000 

Medium-Term 

O-1 Construct storm drain system  1,500 LF of 30-inch pipe $740,000 

R-2 Construct storm drain system  600 LF of 24-inch pipe $240,000 

Estimated Cost of Storm Drainage Improvement Projects  $6,920,000 

Note:  Project cost estimates include an aggregate 45-percent allowance over the estimated construction cost to 

provide for contingencies, engineering, legal, permitting and administrative costs.   
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Funding Source Review 

 

The funding sources that are generally available include: 

 

 Outside Funding Assistance 

o Rural Utilities Service (RUS) Water and Waste Disposal Program  

o Oregon Special Public Works Fund. 

o Oregon State Water/Wastewater Fund  

o Economic Development Administration Public Works Grant Program  

 Local Funding Through System Development Charges 

 Local Funding Sources 

 Fee-in-lieu-of Charges for On-Site Detention 

 Storm Drainage System Fees 

 

Potential Financial Impacts of Improvement Program 

 

The total costs for the recommended capital improvements through the end of the 20-year 

study period are estimated at approximately $6,920,000.  An annual increase of roughly 5% 

should be applied to this estimate for future budgeting purposes.  As discussed in this 

section, a number of funding options available to help finance the recommended 

improvements.  The various funding options include potential impacts to storm drainage 

system fees, SDC rates, and/or tax rates, depending on which options are implemented. 

 

It is recommended that the City complete a comprehensive financial evaluation and update 

system development charges and storm drainage system fees as appropriate to implement 

storm drainage system improvement recommendations presented herein. 

 



SECTION 1
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SECTION 1 

INTRODUCTION 

 

Authorization 

 

The City of Sheridan authorized Murray, Smith & Associates, Inc. (MSA) to prepare this 

Storm Drainage Master Plan.  This report documents the storm drainage master planning 

work that was conducted under this professional services agreement.   

 

Background 
 

Approximately 25 miles northwest of Salem and 60 miles southwest of Portland, the City of 

Sheridan (City) is located in the western Willamette Valley in Yamhill County and near the 

foothills of the Oregon Coast Mountain Range.  The South Yamhill River is the dominate 

drainage feature of this area, and flows west to east through the City.  The river bisects the 

City forming several separate and independent drainage areas to the north and south of the 

river.   

 

Runoff within the City is generally collected through a combination of street gutters, road 

side ditches, storm pipes and open channels, which convey runoff to the river.  The City 

owns and operates most of the stormwater improvements within the City limits.  In many 

developed areas of the City, the City’s storm drainage system works generally well.  Some 

minor flooding in a few localized areas can occur during larger rainfall events.   

 

The major flooding risk in the City is due to high flows in the South Yamhill River.  A 

significant portion of the City is located within the Federal Emergency Management Agency 

(FEMA) designated 100-year flood plain of the river.  Flood conditions can impede the 

City’s storm drainage system capacity.  The City’s storm drainage system may not work 

effectively during extreme flooding events.  However, immediately following the storm, as 

floodwaters recede, it is important that water drains quickly away via the storm drainage 

system.   

 

The City of Sheridan has, on occasion, prepared specific studies of local drainage problems 

as they become existent.  Many of these have been performed in conjunction with proposed 

development.  The City has also constructed several improvements to the storm drainage 

system over the years.  However, the City has not prepared a comprehensive storm drainage 

master plan.   

 

Study Area and Study Period 

 

The study area for this plan includes all area within the City’s current Urban Growth 

Boundary.  The study period for this plan is 20 years, through the year 2028. 
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Purpose and Compliance 

 

The purpose of this master plan effort is to examine and report on the City’s storm drainage 

system requirements for current and future conditions.  The master plan documents the 

results of the evaluation of the conveyance system under current and future forecasted 

development conditions to identify operational limitations, and to recommend improvements 

necessary to accommodate the City’s stormwater needs through the 20-year planning period.  

Recommendations presented for improvements are based on long-range development of the 

City UGB, and include near-term and long-term projects that may be incorporated into the 

City’s Capital Improvement Program to provide adequate stormwater conveyance capacity.  

This plan supports the City’s requirements under the Oregon Administrative Rules (OAR 

660-011) Public Facilities Planning rules.   

 

Objectives 

 

The objectives of this master plan are to: 

 

 Describe the Study Area – Summarize the study area and its land uses, demographics, 

economics, geographic and environmental features, and overlying local, state, and 

federal regulations relative to the preparation of the Storm Drainage Master Plan. 

 

 Develop a Current System Inventory – Develop current inventory of the existing 

drainage system based on available mapping and other data.  Provide mapping of 

major storm drainage facilities and other pertinent information. 

 

 Identify Problem Areas – Identify problem areas that may present constraints or 

opportunities regarding stormwater quantity and quality planning interests. 

 

 Review Stormwater System Analysis Methodology – Review current City standards 

for hydrologic/hydraulic analysis for stormwater systems.   

 

 Conduct Stormwater System Analysis – Perform a hydrologic/hydraulic analysis on 

the existing storm drainage system to evaluate performance under established design 

storm conditions.   

 

 Develop and Evaluate Improvement Alternatives – Identify and evaluate proposed 

improvements within the study area which provide the appropriate level of protection 

against stormwater flooding, reduce/minimize pollutant loadings and are acceptable 

from a regulatory perspective. 

 

 Develop a Capital Improvements Program – Estimate cost of appropriate 

improvements, and prioritize recommendations.  Develop an implementation schedule 

to allow the City to budget and plan for the construction of proposed capital 

improvements. 
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 Review Funding System – Identify alternate funding mechanisms which are 

predictable with respect to revenue impacts and are fair and equitable to all City 

residents.   



SECTION 2



 

06-0788.111 Page 2-1 Storm Drainage Master Plan 

April 2009 Study Area Characteristics City of Sheridan 

SECTION 2 

STUDY AREA CHARACTERISTICS 

 

General 

 

This section presents a summary of the City of Sheridan study area and its land uses, 

demographics, economics, geographic and environmental features, and overlying local, state, 

and federal regulations relative to the preparation of the Storm Drainage Master Plan. 

 

Study Area 
 

The study area for this storm drainage master plan is the area within the current Urban 

Growth Boundary (UGB) of the City of Sheridan, excepting the Federal Correctional 

Institute (FCI).  The privately owned and operated FCI storm drainage system drains directly 

to the South Yamhill River is not maintained by the City. 

 

Many areas within the UGB receive contributing runoff from drainage basins extending 

upstream and outside of the current UGB boundaries.  These upstream drainage areas are 

included within this study for analytical purposes as they influence both the quantity and 

quality of stormwater runoff collected and conveyed through the City system.   

 

Planning Area 

 

The planning area for this plan is comprised of approximately 1,591 acres of land within the 

UGB. This includes an area of approximately 1,270 acres of residential, commercial, 

industrial and institutional land within the existing City limits boundary and 321 additional 

acres of land within the UGB designated for expansion outside of the existing City limits.  

The study area, with the UGB and City limits, is illustrated on Figure 2-1.   

 

Contributing Area 

 

The City is located entirely within the South Yamhill River drainage basin.  The flood plain 

and uplands area to the north of the South Yamhill River consists of 10 minor basins and 

incorporates a total of approximately 2,436 acres.  The uplands area drains south through the 

stormwater collection systems within the City and discharges into the South Yamhill River.   

 

The area south of the South Yamhill River is divided into 8 minor basins, totaling 979 acres, 

with drainage dominated by a single 832-acre subbasin.  This large subbasin drains north to 

the South Yamhill River and extends from the flood plains adjacent to the river to higher 

elevations south of Highway 18.  The north and south drainage basins are shown in Figures 

2-2 and 2-3, respectively, and are described in detail in Section 3. 

 

A separate drainage basin collects runoff from the FCI and surrounding areas up to Highway 

18 and discharges directly to the South Yamhill River east of the City limits and south of 
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Highway 18.  As previously noted, the FCI drainage system is not maintained by the City 

and is therefore outside the scope of this study.   

 

Demographic Characteristics 

 

Demographic characteristics are important in stormwater planning because of the impact 

they have on the transformation of rainfall to runoff.  Of primary concern are the projected 

uses of land and the general pattern of development within the study area. 

 

Land Use 

 

Land use characteristics are critical in estimating existing and future stormwater flows in an 

urban setting.  The land use determines the amount of impervious area within a basin, and 

stormwater runoff increases with impervious area.  Land use and zoning classifications 

within the City’s UGB are established under the Sheridan Development Ordinance and the 

most current City of Sheridan Comprehensive Land Use Plan.  Existing land uses within the 

study area include residential, commercial, industrial, institutional, mixed use, public service 

and urban transitional.  The 1998 Buildable Lands Inventory developed by the City planning 

staff provides guidance for estimating the types of future growth.  Land use and zoning areas 

within current City limits and UGB have been calculated based on Yamhill County 

Geographical Information System (GIS) data.  Land use and zoning classifications for 

proposed expansion areas are based on City planning staff input and GIS information 

provided by Yamhill County.  The zoning typically reflects the land use of adjacent areas.  

Table 2-1 summarizes land use, zoning classifications and associated acreage within the 

existing UGB.  Figure 2-1 illustrates the land use in the City.   

 

Existing Development Patterns 

 

The inventory of buildable lands provided in the 1998 City of Sheridan Comprehensive Plan 

Amendment shows that approximately 281 acres of vacant, residentially designated lands 

within the City limits were available for future development.  Since that time, the City has 

annexed an additional 33 acres while approximately 61 acres have been developed.  

Therefore, approximately 253 acres are available for residential development within the 

current City limits.   

 

Future Development of Expansion Areas 

 

Approximately 321 acres of land between the City limits and UGB are currently designated 

for residential, commercial, industrial and public facility development.  The Yamhill County 

Land Use Designations and Zoning Ordinance currently regulates land use areas located 

outside the City limits and within the UGB.  As the City annexes residential areas into the 

City limits, it is anticipated that those areas will remain residential, but will be rezoned in 

accordance with the zoning code, with densities increased accordingly.  These areas are 

generally located east of Richard Street and north of the river.  Expansion areas located west 
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of Richard Street would likely be rezoned for light industrial use, given the nature of the 

surrounding industrial use.   

 

Table 2-1 

Land Use Summary 

 

Zone Zone Description 
Area Within Planning Area 

(gross acres) 

R-1 Low Density Residential District 233 

R-2 Medium Density Residential District 283 

R-3 Mixed Use Residential District 166 

C Commercial District 62 

I Industrial District 325 

PF Public Facilities District 487 

UT Urban Transitional District  35 

 Total 1,591 

 

Population  

 

The population of the City of Sheridan was approximately 6,035 people in 2008 according to 

the 2008 Oregon Population Report (Population Research Center, College of Urban and 

Public Affairs, Portland State University).  Currently, the FCI accounts for approximately 

one-third of the City’s total population.  According to the City’s Water System Master Plan 

(2007), Sheridan’s population is projected to reach 10,136 in 2030.   

 

Economic Conditions and Trends 

 

The western Willamette Valley is known for its rich, fertile farmland and access to the timber 

of the Coast Range.  As a result, a combination of agriculture, lumber, construction, light 

manufacturing and commercial establishments drive the local and regional economy.  The 

City’s largest employer is the FCI, which employs approximately 150 people.  Taylor 

Lumber & Treating, Liberty Homes, Willamina Lumber and the  Sheridan School District 

are large employers in Sheridan.  Located west of Sheridan, the Confederated Tribes of 

Grand Ronde Spirit Mountain Casino is a regional employer.  

 

Growth in the City of Sheridan is anticipated to continue through the identified planning 

period.  The City has a large supply of developable lands available within the UGB.  Other 

surrounding communities such as McMinnville and Lafayette have instituted voter approval 

of annexations that may ultimately limit the growth of these cities.  The FCI facility is 

anticipated to be a substantial component of future growth, both in inmates and employees.  

Additionally, the Spirit Mountain Casino will likely continue to have an impact on the 

Yamhill County economy as a whole.  The State of Oregon recently published data showing 

that the Spirit Mountain Casino has created the most significant growth impact of all casinos 

in the State.  In general, the timber related industry is not anticipated to grow, and may shrink 
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in employment, although the regional mills, which have a large amount of privately owned 

land, are generally anticipated to remain a stable employment base over the planning period. 

 

Environmental Conditions 

 

Many environmental conditions affect the quantity and quality of stormwater runoff within 

the study area. The particular environmental conditions that are relevant to this Storm 

Drainage Master Plan are summarized below. 

 

Climate 

 

The study area has a temperate climate.  Rainfall for the study area averages approximately 

42 inches annually based on information from the National Climatic Data Center for 

McMinnville for the period 1971 through 2000.  Most of the precipitation occurs during the 

fall, winter and spring months.  Snowfall is not a common occurrence in Sheridan.  Dry 

periods from one to two months in duration can be expected during the summer months.  

Temperatures range from an average high of approximately 80 ºF in the summer to an 

average low of approximately 39 F during the winter months. 

 

Topography 
 

The City is located on flat, gently sloping grasslands ranging in elevation from 

approximately 180 to 200 feet mean sea level (MSL).  The City is bound to the north by 

steeply sloping valley walls with peak elevations near 1,000 feet MSL.  Figures 2-2 and 2-3 

show the general topography. 

 

Geology 

 

According to the Yamhill County Soil Survey published by the National Resource 

Conservation Service (NRCS), the soils in and around the City consist generally of alluvial 

materials deposited by both the late Pleistocene Missoula floods and modern-day streams.  

Quaternary silt and sands make up a majority of the alluvial soil and the surrounding hills are 

composed of clays.  The hills around Sheridan are composed of weathered clay material from 

the decomposition of basalt and sandstone rock formations.  The underlying bedrock is 

occasionally exposed on the steeper slopes.   

 

Detailed information on the soils found throughout the entire planning area is summarized in 

the U.S. Soil Conservation Service’s Soil Survey of the Yamhill Area, Oregon (1974).  The 

soil types identified in this survey generally identify the soils in the study area to be moderate 

to poorly drained silt loams and silty clay loams formed in alluvial deposits.  Table 2-2 

summarizes the various soils found and their hydrologic grouping.   Figure 2-4 illustrates 

where these soils can be found within the study area. 
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Table 2-2 

Hydrological Groupings of Soils 

 

Soil Classification and Slope 
County Soil Map 

Label 

NRCS 

Hydrological 

Group 

Runoff 

Potential 

Amity silt loam Am C Moderate 

Chehalem silty clay loam, 3 to 12 % CeC C Moderate 

Chehalis silty clay loam, overflow Ch, Ck B Low 

Cove silty clay loam, 0 to 3% Cn, Co, Cs D High 

Dayton silt loam, 0 to 3% Dc D High 

Peavine silty clay loam, 2 to 60 % PcC, PcD, PcE, PCF B Low 

Shale rock land SH D High 

Stony land SL A Very low 

Steiwer silty clay loam, 5 to 50 % StD, StE, StF C Moderate 

Wapato silt loam, 0 to 3 % Wc D High 

Willakenzie silty clay loam, 2 to 45 % 
WeC, WeD, WeE, 

WeF 
C Moderate 

Willamette silt loam, 0 to 12 % WIA, WIC B Low 

Woodburn silt loam, 0 to 7% WkB, WkD C Moderate 

 

The hydrological groups shown in Table 2-2 are very important in predicting area wide 

hydrological responses.  Soils are classified by the NRCS into four Hydrologic Soil Groups 

based on the soil's runoff potential. The four Hydrologic Soils Groups are A, B, C and D 

where group A has the least runoff potential and D the greatest.  The relationship of these 

soil groups and other important watershed characteristics to the hydrological techniques used 

in this study are described in Section 4. 

 

Natural Hazards 

 

The most severe natural hazards to be expected in the Sheridan area are flooding and the 

failure of steep slopes.  A 1998 flood insurance rate map published by the Federal 

Emergency Management Agency (FEMA) indicates that a flood with a 100-year recurrence 

interval would raise the river level to approximately 193 feet MSL near the South Yamhill 

River bridge.  It is expected that such a flood would inundate most of the currently developed 

portions of town and up to 70 percent of the land within the UGB.  See Figure 2-4 for a 

general outline of the 100-year flood plain.   

 

The upland areas of the study area have severe erosion hazards.  According to the Oregon 

Department of Geology and Mineral Industries’ earthquake hazard maps, hazards from 

earthquake-induced landslides in the City are low on the valley floor and moderate in the 

surrounding hills.  The few areas of high hazard in the hills are associated with existing 

landslides.  A designated high hazard area is located at the end of Cherry Hill Road in the 

northeast section of the study area.  Earthquake liquefaction hazards exist in a small strip of 

land along the South Yamhill River where the alluvial sediments are thickest.   
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Water Resources 

 

Local surface water sources include the South Yamhill River and its tributaries—Rock 

Creek, Canyon Creek and Mill Creek.  The South Yamhill River runs through the center of 

the City from west to east.  The river is used for recreation, irrigation and as a municipal 

water supply for the City.   

 

Wetlands, including wetlands identified by the U.S. Fish and Wildlife Service, National 

Wetlands Inventory, are present in many undeveloped areas of the City.  This inventory does 

not identify all of the wetland areas known to exist within the City’s UGB.  Recent wetland 

studies (Fernwood Environmental Studies, 2004 and Mroczec, 2001) have identified 

jurisdictional wetlands in the west area of the City, between Rock Creek Road and Richard 

Street.   

 

Groundwater is present in shallow aquifers of varying size within the study area.  Yields are 

generally very low and wells in the area are used primarily for low volume irrigation.   

 

The local water quality is generally considered to be good.  The creeks and rivers do not 

exhibit major pollution problems, although soil erosion, urban storm water runoff and 

infiltration and runoff from agricultural land influence the water quality.  The South Yamhill 

River is water quality limited for temperature during the summer and water quality limited 

year-round for bacteria, iron and manganese as determined by the Oregon Department of 

Environmental Quality (DEQ) 303(d) List.   

 

In addition, the DEQ began development of a Total Maximum Daily Load (TMDL) for the 

South Yamhill River in 2007.  It is anticipated that the TMDL will be established in 2009-

2010, and will set parameters for the following water quality constituents and pollutants: 

 

 Chlorophylla 

 Chlorpyrifos 

 Dissolved oxygen 

 Bacteria 

 Iron 

 Manganese 

 Temperature 

 

Flora and Fauna 

 

Many small wildlife species are found in the study area, such as songbirds, which are 

compatible with urban development.  Migrating waterfowl are also known to layover on the 

City’s wastewater lagoons located in the southern part of the city.  

 

The South Yamhill River provides significant habitat for native fish species, including 

salmon, steelhead, and trout.  Permits administered by U.S. Army Corps of Engineers and 
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Oregon Department of State Lands would be required for any in-water work associated with 

projects recommended by this study.  

 

Environmentally Sensitive Areas 

 

There appear to be no environmentally sensitive areas within the UGB, beyond those 

associated with the various waterways in the study area. 
 

Regulatory Considerations 

 

Until relatively recently, it has been customary for municipal stormwater management 

programs to deal exclusively with the design, operation and maintenance of the stormwater 

system to optimize the conveyance of stormwater.  In the last two decades there has been a 

growing awareness of the potential of non-point sources of pollution to degrade surface 

water quality and reduce the possible beneficial uses of the receiving water bodies.  It has 

been estimated that non-point sources of pollution cause up to two thirds of the degraded 

stream miles in the United States.  Non-point sources of pollution are typically carried to 

streams through stormwater runoff.  Because of the extent of the surface water degradation 

caused by non-point sources of pollution, the regulations of the Federal Clean Water Act 

(CWA) apply to stormwater runoff. 

 

National Permit Discharge Elimination System (NPDES)  
 

In the early 1990’s, the U.S. Environmental Protection Agency (EPA) promulgated 

regulations establishing Phase I of the National Pollutant Discharge Elimination System 

(NPDES).  This program requires operators of municipal separate storm sewer systems 

(MS4s) in municipalities greater than 100,000 to obtain an NPDES permit to discharge 

stormwater to public waters.   

 

Phase II regulations covering small MS4 permits were established in 2003.  The permitting 

authority, which for Sheridan is the Oregon DEQ, can designate small MS4 permits by 

automatic nationwide designation as an “urbanized area” as defined by the Bureau of the 

Census; by physical interconnection to another MS4 permitted system; or by required 

evaluation.  The required evaluation is required for any potential MS4s located outside of an 

urbanized area serving a jurisdiction with a population of at least 10,000 and a population 

density of at least 1,000 people per square mile.  The EPA recommends that the DEQ use the 

following criteria when evaluating if a municipality should be regulated as an MS4 system: 

 

 Discharge to sensitive waters 

 High population density  

 High growth or growth potential 

 Contiguity to Bureau of the Census defined urbanized area 

 Significant contributor of pollutants to the waters of the United States 

 Ineffective protection of water quality concerns by other programs 
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The City’s population puts it under the threshold for required evaluation as a small MS4 by 

the DEQ.  At this time, it does not seem likely that the DEQ will choose to regulate the City 

storm drainage system as a MS4 for the following reasons: 

 

 The South Yamhill River is not currently considered a sensitive water by DEQ.   

 The City is not currently experiencing high growth, and this is anticipated to remain 

the case for the near future  

 The City is not part of a defined urbanized area nor will it be in the foreseeable future. 

 

Water bodies with an established TMDL are considered sensitive waters by the DEQ.  The 

South Yamhill River does not currently have an established TMDL for any constituent.  

However, as discussed above, DEQ has identified the South Yamhill River as a Priority II 

water body with TMDL development scheduled to be completed by 2010.   

 

It is not known if DEQ will designate the City as a “significant contributor” of pollutants to 

the South Yamhill River.  This information will be determined in the DEQ water quality 

study of the South Yamhill River.  However, similar sized Oregon communities have not 

been singled out as significant contributors, and it is unlikely that Sheridan will be 

designated as such for the remainder of the planning period. 

 

Stormwater Quality Management 

 

Without an NPDES permit or a final TMDL study there is no regulatory framework to 

establish water quality standards for the City’s storm drainage system.  The City may 

consider forming a study group or committee to define the need and purpose of water quality 

regulations until Federal water quality regulations are applied.  The City can incorporate or 

recommend storm drain system facilities that provide both stormwater detention/conveyance 

capacity and treatment when replacing existing systems or designing/reviewing new systems.  

When feasible and where conditions warrant, facilities with storm water treatment benefits, 

such as open ditch conveyance and constructed wetlands as detention facilities, may be 

recommended in this report.    
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Industrial Basin 

 

One-third of the 229-acre Industrial Basin is comprised mostly of industrial areas within the 

city limits, while the other northern two-thirds, located outside of the UGB, are a mix of farm 

and forest land.  Runoff is collected and conveyed by open channels in the upland areas and 

collected by a drainage ditch on the north side of the Willamette & Pacific Railroad tracks.  

This ditch generally flows east to the Orchard Avenue Basin, and to culverts under the 

railroad tracks at Chip Yard Road.   

 

In 2003, a new 36-inch diameter storm drain and outfall was constructed in conjunction with 

the Head Start school near West Main Street and Rock Creek Road.  The storm drain was 

sized to serve the school plus future development in the basin.  The drain currently 

terminates at a manhole on the Head Start property, approximately 200 feet south of West 

Main Street. 

 

Rock Creek Basin 

 

The 166-acre Rock Creek Basin is the study area’s westernmost basin.  Rock Creek forms 

the west edge of the basin, and Rock Creek Road generally forms the eastern edge.  The land 

uses in this basin include the industrial use along West Valley Highway, and forest and 

farmland in the upland areas.  Areas north of the Willamette & Pacific Railroad generally 

drain west along the railroad to Rock Creek.  Areas south of the railroad are picked up by the 

private drainage system on the industrial site, where it is ultimately discharged to the South 

Yamhill River via a culvert near Rock Creek Road and West Valley Highway.  The industrial 

site was the site of the former Taylor Lumber wood preserving operation, and is currently 

listed as a Superfund site.  The site has a private stormwater system, which treats runoff prior 

to discharge.  The United State Environmental Protection Agency (EPA) is currently 

engaged with cleaning up this Superfund site.   

 

South Sheridan Drainage Basins 
 

Monroe Street Basin 

 

The Monroe Street Basin includes a 18-acre area at the western end of Monroe Street.  It 

encompasses several residential properties along the north side of Monroe Street fronting the 

river, and a lumber mill and a large grassy area along the south side.  There are two small 

drainage ways in the basin which flow from south to north, each with a 12-inch diameter 

culvert under Monroe Street.   

 

Mason Street Basin 

 

The Mason Street Basin is a 22-acre area along Mill Creek Road extending southwest to the 

City limits.  The basin is nearly fully developed, and includes single- and multi-family 

residential units, a school, and paved right-of-way.  The system is primarily open channel 
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beginning near the intersection of Mill Street and Railroad Street, and north to the river along 

the Mason Street right-of-way, crossing under Monroe Street via a 36-inch diameter culvert. 

 

Water Street Basin 

 

The 4-acre Water Street Basin is a developed residential area, and includes a 12-inch 

diameter storm drain between Mill Street and the river. 

 

Morgan Street Basin 

 

The Morgan Street Basin includes a 5-acre developed area along Morgan Street, extending 

south from the river to Harrison Street.  The basin is drained by a 12-inch diameter 

underground storm drain constructed in the Morgan Street right-of-way.   

 

South Bridge Street Basin 

 

The South Bridge Street Basin is fully developed basin approximately 72 acres in size.  

Development includes the residential area south of Madison Street, the commercial district 

along Bridge Street and Sheridan Road, and the Sheridan High School.  A 36-inch diameter 

storm drain in South Bridge Street conveys all collected runoff north to an outfall just 

downstream of the bridge.  There is an interconnection with the Jefferson Basin at a bypass 

manhole located at Bridge and Jefferson Streets.  Here, water in the Bridge Street storm drain 

may bypass to the 42-inch diameter pipe in Jefferson Street during large storm events when 

the water level is high.   

 

Hope Court Basin  

 

The Hope Court Basin is an approximately 36-acre area located at the east end of Sheridan 

Road.  This basin includes a portion of the Liberty Homes site, a portion of Sheridan Road, 

the River Crest apartment complex, and a new 22-home subdivision located along Hope 

Court off Sheridan Road.  A new 12-inch diameter storm drain was constructed in Hope 

Court to drain the westerly portion of the basin.  The easterly and southerly portions either 

drain directly overland to the river, or are collected in the 21-inch diameter pipe located in 

the River Crest apartment complex.  Much of the remaining land is undeveloped and drains 

directly overland to the river.   

 

South Basin 

 

The South Basin encompasses a 832-acre area that lies south of the South Yamhill River, 

excluding the FCI properties.  Land use is generally designated as rural outside the City 

limits and consists of a mix of commercial, industrial and medium density residential within 

the City boundary.   

 

Much of the basin’s runoff is conveyed overland through a large drainage channel flowing 

northeast, crossing under Highway 18 from the agricultural areas southwest of the City 
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before it enters the City. The historical drainage way has been split and redirected several 

times through the years.  Currently, runoff is generally conveyed east through the City via 

parallel and interconnecting storm drainage pipes and open channels.  The basin’s discharge 

point is at the intersection of Highway 18 and the railroad tracks where it exits the study area.  

From this point it flows east through constructed channels adjacent to the highway right-of-

way approximately 2,200 feet to the South Yamhill River, and south along the railroad tracks 

where it ultimately discharges into the South Yamhill River. 

 

As runoff enters the City through the South Basin drainage way, flows are split into two 

systems.  The northerly system consists of open vegetated channels which flow underneath 

South Bridge Street in a 3-foot by 5-foot box culvert.  From the east side of the South Bridge 

culvert, the open channel system enters an underground piped system constructed in 1996.  

The system conveys flow north to a 42-inch diameter storm drain in Jefferson Street, where it 

flows east and south through the Liberty Homes site to a main drainage way along Highway 

18.   

 

A secondary pipe and open channel system was constructed in the late 1990’s to provide a 

southerly bypass around the box culvert in South Bridge Street.  The 30-inch diameter pipe 

has an inlet on the South Basin drainage channel near the City Limits line, and conveys 

runoff east under South Bridge Street, where it discharges into a constructed trapezoidal 

channel routed along the north boundary of Highway 18.  A 36-inch diameter pipe in Justin 

Street allows high flows from the northerly system to bypass south to the channel.  The 

channel flows east along the state highway, where it joins the flows from the Jefferson Street 

storm drain at the intersection of the railroad and Highway 18.   

  

Existing Stormwater Problem Areas 
 

Several areas with recurring drainage problems were identified by City staff as part of this 

study.  These existing problems are described in detail below.  Problem locations identified 

by City staff are illustrated in Figure 3-1.   

 

Richard Street Basin  

 

Problem Number:  R-O-1 

 

Problem Type: Minor Flooding 

 

Problem Description:  A historic drainage channel near the northern City limits boundary 

crosses Richard Street through a metal culvert, then continues east to the Western Street 

Basin.  The channel is relatively flat and vegetated, and flow is sluggish through the channel. 

During large storm events, flow backs up behind the culvert under Richard Street high water 

overtops the channel and floods a gravel driveway serving several homes.  Drainage from the 

area is slow due to flat topography and poorly draining soils. 
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Problem Number:  R-O-2 

 

Problem Type:  Flooding 

 

Problem Description:  Low elevation topography along Richard Street, approximately 400 

feet north of West Main Street, creates intermittent flooding conditions during winter wet 

weather.  Ground topography through this area is flat and an existing shallow open ditch 

serves as the stormwater conveyance system.  During high runoff storm events, wide shallow 

overland flow crosses Richard Street in this area from west to east, into the main conveyance 

channel in the Western Street Basin.   Some of this runoff is believed to be originating in 

other drainage basins west of the Richard Street Basin, where runoff is generally collected by 

the railroad track embankment, then flows east.  A poorly defined channel along the tracks 

allows some water to escape the channel and flow overland.  Complete drainage of excess 

flow from the low-lying area is slow.   

 

Western Street Basin 

 

Problem Number:  W-O-1 

 

Problem Type:  Minor Flooding 

 

Problem Description:  A historic drainage channel near the northern City limits boundary 

exits a metal culvert under Richard Street and continues east toward Western Street.  The 

channel is relatively flat and vegetated, and flow is sluggish through the channel. During 

large storm events, high water overtops the channel and floods a gravel driveway serving 

several homes.  Drainage from the area is slow due to flat topography and poorly draining 

soils. 

 

Problem Number:  W-O-2 

 

Problem Type:  Flooding 

 

Problem Description:  A conveyance ditch runs eastward between Richard Street to Western 

Street in an area of naturally low topography.  The ditch is relatively small, does not appear 

to be maintained frequently.  Excess flows crossing Richard Street from Problem Number R-

O-2 overwhelm the ditch.  The adjacent properties and Richard Street roadway are 

periodically underwater during larger winter storm events. 

 

Olive Street Basin 
 

Problem Number:  OL-O-1 

 

Problem Type:  Flooding 
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Problem Description:  The Canyon Creek system terminates in a field north of the properties 

just north of Blair Street.  From there, a system of 42-inch diameter corrugated aluminum 

piping conveys water over to Olive Street and south to the river.  A 2001 study by Murray, 

Smith and Associates, Inc. found the downstream drainage piping to be inadequate to convey 

the 25-year design flows under gravity flow.  Flooding is observed near the inlet area under 

typical winter storms.  Under more extreme storms, runoff will overtop the inlet area and 

flow overland through the subdivision and south towards the river along Olive Street.  

 

Elm Street Basin 

 

Problem Number:  EL-O-1 

 

Problem Type:   Flooding 

 

Problem Description:  A system of piping and open channels collects stormwater along 

northern edge of the developed areas east of Bridge Street and west of Hill Street.  The open 

channel portions are vegetated and generally flat, and flow through them is often slow.  The 

open channel overflows its banks in this area during high-runoff storm events, causing minor 

flooding around developed areas.  

 

Problem Number:  EL-O-2 

 

Problem Type:   Debris and maintenance nuisance 

 

Problem Description:  An open channel (approximately 6-8 feet deep and 6-8 feet wide at 

the base) conveys stormwater from the Elm Basin across and behind numerous private 

properties north of Sherman Street and east of Hill Street.  This open channel has been 

reported by City staff to be a nuisance, due to vegetative overgrowth and the on-going 

accumulation of trash and debris.  The City has frequently expressed their concern regarding 

safety around the open channel, and annually removes vegetation and trash from the ditch to 

reduce hazards and minimize flooding potential.    

 

South Basin  

 

Problem Number:  S-O-1 

 

Problem Type:   Sediment management  

 

Problem Description:  The constructed open channel east of Bridge Street and south of Justin 

Way suffers from considerable sediment deposition.  The sediment originates from the 

upstream agricultural areas, and is suspended in the runoff.  Some sediment settles out in the 

bottom of the slow-moving channel as high flows recede.  The sedimentation build-up 

ultimately causes water to back up into the upstream piping, and reduces the overall capacity 

of the conveyance system.   



SECTION 4
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SECTION 4 

ANALYSIS METHODOLOGY 

 

General 

 

This section describes the methodology used to analyze the existing system and the design 

criteria used to develop improvement recommendations.  The analysis methodology and 

design criteria are based on the City of Salem stormwater management design standards 

which the City of Sheridan has adopted.  The system analysis and improvement 

recommendations are presented in Sections 5 and 6, respectively. 

 

The stormwater analysis consists of hydrologic and hydraulic components.  The hydrologic 

component estimates the volume and peak flow rate of stormwater runoff entering the 

stormwater conveyance system in response to the rainfall associated with a particular design 

storm.  The total volume and peak flow rate of stormwater runoff depends on the duration 

and intensity of the storm, the topography, soil type and amount of impervious area of the 

basin.  The hydraulic component routes the stormwater that results from the hydrologic 

component through the conveyance system.  The hydraulic component evaluates the 

conveyance system’s capacity to route the design storm and is used to identify areas that may 

be prone to flooding.  The hydraulic analysis depends on geometry (size, shape and slope) 

and other characteristic data of the pipe and channel system to estimate capacity.   

 

The computer modeling program PCSWMM by Computational Hydraulics, Int., (Version 

2005) is used for both the hydrologic and hydraulic analysis.  PCSWMM is a well-known 

stormwater analysis model in common use for over 25 years and uses the Environmental 

Protection Agency’s (EPA’s) Stormwater Management Model (SWMM) core processes.   

 

Hydrologic Analysis Methodology 
 

Precipitation 

 

The two precipitation components needed for a hydrologic analysis are: 

 

 The total depth of precipitation for the design storm event  

 The rainfall distribution over the duration of the storm event 

 

The Natural Resource Conservation Service (NRCS) has developed a 24-hour duration 

rainfall distribution appropriate to the City of Sheridan (the Type 1A storm) along with total 

rainfall depths associated with storm recurrence intervals.  The Type 1A 25-year storm is an 

approved design storm per the adopted City of Salem design standards.  The total depth of 

precipitation for the design storm is 3.9 inches.  The storm hyetograph (rainfall intensity 

versus time) is shown in Figure 4-1.  
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Figure 4-1 

24-Hour NRCS Type 1A 25-Year Design Storm for Sheridan, Oregon 

 
Land Use and Soil Parameters 
 

The dominant soils in the City are Wapato and Cove silt loams, which are both hydrologic 

soil group D, a high runoff soils group.  The soil group D was used to estimate the Horton 

runoff estimation parameters used in SWMM.  The low infiltration capacity of the soils 

results in appreciable natural runoff volumes. 

 

Impervious area, the area through which no water can penetrate, like rooftops and roadways, 

is a critical factor in determining the runoff quantity generated in the basin and in predicting 

the additional runoff from future development.  Development generally increases the 

effective impervious area and hence increase the runoff rates.  Since the various land use 

types have varying amounts of impervious area, land use within each basin is analyzed to 

estimate the percent impervious area within each basin.   

 

For purposes of estimating imperviousness, each land use type is assigned a percent 

imperviousness published in the Soil Conservation Service’s (SCS’s) Technical Release 55 

(TR-55) of June of 1986.  Table 4-1 shows the percent imperviousness assigned to each land 

use for this study.  The open space land use category is assigned to areas zoned as public 

lands and when modeling existing conditions in undeveloped areas. 
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Table 4-1 

Percent Imperviousness by Land Use 

 

Zone Zone Description Percent Imperviousness
1
 

R-1 Low Density Residential District 38% 

R-2 Medium Density Residential District
2
 52% 

R-3 Mixed Use Residential District 65% 

C Commercial District 85% 

I Industrial District 72% 

PF Public Facilities District
3
 38% 

UT Urban Transitional District
4
 20% 

 
1 
Source:  SCS Technical Release 55, Second Edition, June 1986. 

2 
Interpolated between 1/4 and 1/8 acre average lot size 

3
 Public Facilities District Equivalent to Med Density Residential District 

4
 Urban Transitional Districts Equivalent to 1 acre Residential District 

 

Hydraulic Analysis Methodology 

 

Existing Facilities 

 

Conveyance facilities within the planning area include piped systems and open channel 

systems.  All systems were modeled under the 25-year storm event to determine if there is 

adequate capacity within the system.  The existing facilities were considered inadequate if 

overtopping was predicted in the hydraulic model.  All stormwater flows to the South 

Yamhill River.  For analysis purposes, the outfalls at the river are modeled as an un-

submerged condition during the 25-year event, which is generally a free discharge condition.  

Unless otherwise noted, the outfalls are located at or above the 10-year flood elevation. 

 

A detailed survey of the existing system was not performed as part of this project.  As a 

result, there was not sufficient data to define all pipe slopes, invert elevations and open 

channel geometry.  For storm sewer lines parallel to sanitary sewer lines of known slope, the 

slope of the sanitary pipe was used to represent the storm line as well.  All other missing 

storm line slopes were set at the minimum design slope per City of Salem design standards, 

which represents a conservative analysis. 

  

Roughness coefficients are used to model the relative roughness of the inside walls of 

stormwater piping and the surfaces of open channels.  The PCSWMM model uses the 

Manning’s “n” factor to represent this roughness.  Table 4-2 shows the Manning’s “n” 

roughness coefficients used for the various conduit types in this study, which meet the City 

standards.  For modeling purposes, all unknown pipe types were assigned an “n” value of 

0.013.   
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Table 4-2 

Model Roughness Coefficients1 
 

Conduit Type Manning’s “n” 

Closed Conduits:  

 Concrete 0.013 

 Steel 0.013 

 PVC/HDPE 0.013 

 Ductile Iron 0.013 

 Corrugated Metal Pipe 0.022 

Open Channels:  

 Rock-Lined 0.030 

 Natural 0.030-0.050 
 

1
Source:  Design and Construction of Urban Stormwater Management Systems, 

American Society of Civil Engineers, 1992. 

 

Design Standards for Proposed Improvements 
 

The following City design standards were used when modeling the proposed stormwater 

system improvements: 

 

 Design of the storm conveyance system shall provide a minimum one foot of 

freeboard between the hydraulic grade line and the top of the structure, or finish 

grade above the pipe, for the 25-year, post-development peak rate of runoff.    

 Design surcharge (hydraulic grade line) in pipe systems for the 25-year design 

storm event shall not cause flooding in portions of a habitable structure, including 

below floor crawl spaces, or otherwise create a hazard or danger to the health and 

safety of the public.  

 Open channel systems shall be designed for a minimum of one foot of freeboard 

from bank full provided no structures are impacted by the design water surface 

elevation. 

 Sewers shall not decrease in size as they move downstream. 

 Where topography allows, storm sewers shall have sufficient slope to maintain a 

minimum flow velocity of 2.5 feet per second when flowing full. 

 Storm sewers shall have a minimum diameter of 10 inches. 

 When the outlet pipe is larger than the inlet pipe, the inverts shall be designed so 

that pipe crowns shall have the same elevation. 

 



SECTION 5
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SECTION 5 

STORMWATER SYSTEM ANALYSIS  

 

General 

 

This section describes the hydrologic and hydraulic analyses performed for the City’s 

stormwater system.  Specifically, the analysis was used to complete the following tasks: 

 Identify data gaps in the City stormwater facility records 

 Assist in identifying causes of observed historical flooding 

 Identify potential flooding areas that have not been identified in the historical record 

 Assist in developing projects to improve City stormwater facilities  

 

As indicated in Section 4, Analysis Methodology, a detailed survey of the existing 

stormwater facilities was not performed as part of this project, and there were some 

limitations in data available to define existing pipe slopes, invert elevations, and open 

channel geometry in many areas.  Section 4 lists the minimum analysis criteria that were 

used where information on the existing system was not available.  In some areas, further data 

collection will be required to perform a more detailed hydraulic analysis of existing and 

proposed systems. 

 

For purposes of this master plan, analyses have been made on those conveyance facilities 

which are considered necessary to convey significant local stormwater flows from drainage 

basins within the Sheridan Urban Growth Boundary (UGB). 
 
Stormwater System Analysis 
 
Overview 
 
The following section discusses the system analyses performed for each of the major 

drainage basins.  The drainage basins were divided into subbasins for the hydrologic 

analysis.  Runoff from the 25-year event was analyzed for each subbasin using the 

hydrologic analysis methodology described in Section 4.  The PCSWMM model applied the 

calculated runoff hydrograph for each subbasin to a single model node, which represents a 

point in the model at the end of pipe, to conduct the hydraulic analysis.  Subbasins were 

delineated such that all the runoff from the subbasin enters a single pipe or ditch. 

 

The hydraulic performance of both closed conduits and open channels was analyzed using 

the methodology described in Section 4.  There are several locations within the existing 

system where there is a flow bifurcation, or splitting, for all flows or high flow situations 

only (i.e. high flow bypass).  In these cases, the flow path during the 25-year storm was 

analyzed.  PCSWMM places excess water volume is storage nodes in the cases where the 

system did not have the capacity to convey runoff from the 25-year event.  An analysis of 

overflow paths at these locations is beyond the scope of this analysis.  The portions of the 

system that were shown to be under capacity in the analysis are identified as problem areas.  
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Stormwater System Analysis Results  

 

The stormwater system analysis identified several areas of the system where adequate 

capacity was determined to be deficient at the 25-year storm event.  The model-identified 

system deficiencies are described below.  Figure 5-1 show the locations of problems 

identified in the stormwater system analysis for the north and south basins, respectively.  

Table 5-1 shows the peak runoff for each basin from the 25-year design storm for the 

existing and future conditions. 

 

Table 5-1 

Peak Flows for Existing and Build-out Conditions by Drainage Basin 
 

NORTH BASINS Peak Basin Runoff (cfs) 

Basin Existing Future 
Increase 

(%) 

Cherry Hill 72.5 80.2 10.7% 

Elm Street 103.1 119.5 15.9% 

Evans Street 40.3 42.4 5.2% 

Olive Street 66.7 81.6 22.3% 

Viola Street 34.6 40.8 17.8% 

Western Street 44.5 49.5 11.4% 

Richard Street 59.1 64.7 9.6% 

Orchard Avenue 57.6 65.7 14.0% 

Industrial 40.8 60.5 48.4% 

Rock Creek 25.8 25.8 0.0% 

SOUTH BASINS Peak Basin Runoff (cfs) 

Basin Existing Future 
Increase 

(%) 

Monroe Street 10.2 11.4 11.7% 

Mason Street 8.3 8.3 0.0% 

Water Street 2.1 2.2 3.9% 

Morgan Street 3.0 3.2 4.0% 

South Bridge Street 29.3 29.3 0.0% 

Hope Court 10.2 11.9 17.2% 

South 93.1 100.4 7.9% 
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Model-Identified System Deficiencies at Existing Conditions 

 

Cherry Hill Basin 

 

Deficiency Number: CH-X-1 

 

Description:  Minor storm piping near Blair Street and Bockes Loop is currently under 

capacity, possible surcharging under 25-year storm.  Further detailed study is recommended. 

 

Deficiency Number: CH-X-2 

 

Description:  Storm system at Yamhill Street and Cherry Hill Road may be under-capacity, 

possible surcharging under 25-year storm.  Further detailed study is recommended. 

 

Elm Street Basin 

 

Deficiency Number: EL-X-1 

 

Description:  Existing 36-inch diameter culverts at Center Street, Hill Street along primary 

open channel conveyance are under-capacity, pipe surcharging causing ditch overtopping 

upstream.   

 

Deficiency Number: EL-X-2 

 

Description:  The 12-inch and 18-inch diameter pipes running east on Yamhill Street to the 

36-inch diameter storm drain system are undersized, causing minor surcharging.   

 

Deficiency Number: EL-X-3 

 

Description:  Existing 36-inch diameter storm drain between Yamhill Street and East Main 

Street culvert inlet has minor surcharging at 25-year storm.   

 

Evans Street Basin 

 

Deficiency Number: EV-X-1 

 

Description:  Existing storm drain in Lincoln Street shows minor surcharging at 25-year 

storm.  Further study is recommended. 

 

Deficiency Number: EV-X-2 

 

Description:  Existing 24-inch diameter storm drain system in Washington Street shows 

significant surcharging from 25-year storm flows.  Further study is recommended. 

 

Deficiency Number: EV-X-3 
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Description:  Existing storm drain in North Bridge Street shows minor surcharging at 25-

year storm.  Further study is recommended. 

 

Olive Street Basin 

 

Deficiency Number: OL-X-1 

 

Description:  The storm drainage system inlet and first 42-inch pipe downstream of the storm 

drainage inlet does not have capacity for the 25-year storm.  Minor flooding likely during 

surcharging at system inlet. 

 

Deficiency Number: OL-X-2 

 

Description:  The 36-inch diameter reach of pipe in Olive Street between Yamhill Street and 

the river outfall shows possible minor surcharging during 25-year storm.   

 

Viola Street Basin 

 

Deficiency Number: V-X-1 

 

Description:  The existing 24-inch diameter storm drain in Viola Street north of Sherman 

Street shows minor surcharging during 25-year storm.   

 

Western Street Basin 

 

Deficiency Number: W-X-1 

 

Description:  The existing drainage ditch overtops its banks during the 25-year storm.   

 

Richard Street Basin 

 

Deficiency Number: R-X-1 

 

Description:  The existing culvert under Richard Street is under capacity, drainage ditch 

behind culvert overtops its banks during the 25-year storm.   

 

Deficiency Number: R-X-2 

 

Description:  The existing drainage ditch between railroad tracks and Richard Street overtops 

its banks during the 25-year storm.   

 

Orchard Avenue Basin 

 

No Existing Problems Identified. 
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Industrial Basin 

 

No Existing Problems Identified. 

 

Rock Creek Basin 

 

No Existing Problems Identified. 

 

South Bridge Street Basin 

 

Deficiency Number: B-X-1 

 

Description:  The 36-inch diameter pipe from SE Harney Street to the river outfall is 

identified to be surcharging for existing conditions at the 25-year storm event. 

 

Water Street Basin 

 

Deficiency Number: B-X-1 

 

Description:  The 12-inch diameter storm drain from Mill Street to the river outfall has 

minor surcharging for existing conditions at the 25-year storm event. 

 

Morgan Street Basin 

 

Deficiency Number: B-X-1 

 

Description:  The 12-inch diameter storm drain from Mill Street to the river outfall has 

minor surcharging for existing conditions at the 25-year storm event. 

 

South Basin  

 

Deficiency Number: B-X-1 

 

Description:  The 30-inch diameter bypass storm drain line the inlet at the southerly City 

limits to the open channel south of Excel Court Mill Street shows significant surcharging for 

existing conditions under the 25-year storm. 

 

Model-Identified System Deficiencies at Future Build-out Conditions 

 

Additional deficiencies in the storm drainage system were identified when future 

development conditions (build-out) were applied to the stormwater model.  These 

deficiencies are also shown on Figure 5-1. 
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Cherry Hill Basin 

 

Deficiency Number: CH-F-1 

 

Description:  Existing 36-inch diameter culvert under Cherry Hill Road at Selby Lane does 

not have sufficient capacity to handle flows from future development upstream, surcharging 

and overtopping of road possible. 

 

Orchard Basin 

 

Deficiency Number: OR-F-1 

 

Description:  Existing ditch along north side of railroad tracks not have sufficient capacity to 

handle flows from future development upstream, including Industrial Basin flows entering 

Orchard Basin via drainage ditches. 

 

 



SECTION 6
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SECTION 6 

IMPROVEMENT OPTIONS 

 

General 

 

This section describes the various improvement options that may be utilized to address 

system deficiencies and provide system improvements to serve future growth areas within the 

City of Sheridan.   

 

There are generally two types of improvement options considered for stormwater 

improvements:  structural and non-structural.  An example of a structural improvement is the 

construction of a diversion pipe around a flow restriction.  A non-structural improvement 

could include increased cleaning of catch basins to reduce the potential for sediments filling 

up natural conveyance channels downstream.  The City typically relies on a combination of 

both structural and non-structural improvements to provide cost-effective stormwater 

management. 

 

The focus of this section is to describe structural improvement options that could be used to 

correct existing system deficiencies, or to accommodate future growth within the planning 

areas.  Preferred alternatives were selected for each improvement required for the City‟s 20-

year Capital Improvement Program (CIP), based on the discussion presented below.  The 20-

year CIP, and specific recommended projects, are presented in Section 7 of this study. 

 
Conveyance System Improvements  

 

Conveyance system improvements are intended to ensure the conveyance system can pass the 

estimated runoff from the design storm event without flooding.  The conveyance system 

generally includes pipes, manholes, catch basins and inlets, swales, ditches, creeks and 

culverts.  The system may also include regional detention facilities, which are publicly-

owned and maintained facilities designed to store and reduce peak runoff rates.   

 

Increase Pipe Capacity 

 

Increasing pipe capacity is the traditional approach to increasing overall stormwater system 

conveyance.  Increased capacity can be accomplished by replacing undersized pipes and by 

installing parallel pipes.  Larger pipes are typically recommended when existing pipes are in 

poor condition.  Stormwater piping is often relatively shallow in comparison with other 

buried utilities, and pipe enlargement under roadways can be limited by the requirement for 

structural cover over the pipe.  Stormwater pipes flow by gravity and are additionally 

constrained by existing utilities and the downstream discharge elevation.  Parallel pipes are 

often recommended where existing pipes can remain in service.  Problems associated with 

undersized culverts can often be alleviated by constructing an adjacent parallel culvert. 
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Increase Capacity of Natural Channel 

 

All stormwater runoff in the City is ultimately discharged to the natural surface water system.  

In some cases, the stormwater flows through smaller natural channels before reaching the 

larger receiving waters.  Where capacity in these natural channels may be limited, increasing 

capacity can be approached in two ways.  Larger flows can be accommodated by increasing 

the cross-sectional area of the channel or by reducing the frictional resistance of the channel.  

Increasing cross-sectional area typically requires increasing the width, because channel depth 

is often limited by the available elevation drop in the system.  Frictional resistance can be 

improved through routine maintenance, such as clearing vegetation, or by cleaning or 

resurfacing the channel. 

 

Under current environmental regulations, natural channels are considered natural resource 

areas, providing valuable habitat for fish and wildlife as well as other water quality benefits.  

Construction work within these areas often requires a lengthy process to obtain permits from 

various regulatory agencies with restrictions put on the type and timing of work performed. 

Mitigation work is often required to improve surrounding natural areas, thereby increasing 

overall project cost.  Because of the cost and uncertainty of the permitting process and the 

requirements imposed, improvements to the natural channels usually consist of minor 

maintenance only to restore historical stream capacity.  Public Works staff has expressed 

their preference for constructing bypass underground conveyance piping to remove and 

reroute excess flows from natural channels during high storm events to prevent localized 

flooding.  In some cases, where site conditions may permit, upstream detention facilities and 

other low-impact development methods may be used to limit peak runoff rates to the capacity 

of the channel.   

 

Construct Detention Facilities 

 

Detention facilities temporarily store peak stormwater runoff from a developed area and then 

discharge the water to the receiving system at a lower controlled rate.  This is traditionally 

performed where an analysis demonstrates the downstream conveyance system may be 

overburdened by increased flow.  Often these facilities are constructed on a site-by-site basis.  

Generally, a site developer must construct permanent on-site stormwater quantity detention 

facilities to reduce the peak runoff rates from the site to the pre-development peak runoff 

rates, or improve the downstream receiving system capacity to accommodate the increased 

runoff.   

 

More specifically, the City may require on-site detention if any of the following conditions 

exist: 

 

 There is an identified downstream deficiency, and the City determines that 

detention rather than conveyance system enlargement is the more effective 

solution. 
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 There is already an identified regional detention site within the boundary of the 

development. 

 

It is recommended that the City consider allowing detention facilities in developments that 

will have wetland mitigation as a result of their development.  Generally, regional facilities 

are preferable to individual on-site facilities because they are publicly-owned and maintained, 

and their continued performance is better assured.   

 

Regional detention facilities appear to be most suited for future development of undeveloped 

areas north of Blair Street and east of Bridge Street.  These areas flow through the Elm and 

Cherry Hill basins, where additional runoff will flow through already developed areas and 

capacity restrictions already exist.  Capacity improvements in either basin will generally be 

difficult due to the predominance of natural channels, and the lack of right-of-way.   

 

Provide Reduction in Peak Flow Rates through LIDA 

 

Over the years, traditional stormwater management techniques have adapted to the 

development of impervious surfaces by typically increasing conveyance capacity.  The 

compounded effects of increased runoff are shown in many cases to degrade the natural 

environment, with peak runoff rates resulting in erosion, increased pollutant loads and 

reduced stream base flows caused by reduced groundwater infiltration.  There is now an 

increased awareness of these impacts, and a desire by citizens, community leaders and 

developers to reduce hydrologic impacts caused by stormwater.  One method that has 

received increased attention recently is the use of Low-Impact Development Approaches 

(LIDA).  LIDA are methods for stormwater management which are intended to reduce the 

impact of stormwater runoff from a development‟s impervious surfaces to the natural 

environment.  This is accomplished through the reduction of peak runoff rates from 

impervious surfaces such as building roofs or pavement, and through infiltration, which 

reduces the overall volume of runoff.  Examples of LIDA include vegetated infiltration 

swales, pervious asphalt and Portland cement concrete pavements, eco-roofs, vegetated filter 

strips and “green streets”. 

 

Some LIDA depend on permeable soil to allow infiltration for runoff control.  A significant 

portion of the City is located on less permeable soil types, classified as „C‟ or „D‟ (as 

described in Section 2).  It is important that proper assessment of each development site is 

provided to determine infiltration ability, so that proper LIDA techniques are utilized.  Proper 

maintenance is also essential in the long-term effectiveness of LIDA, and should be 

considered in the application of these techniques.   



SECTION 7
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SECTION 7 

CAPITAL IMPROVEMENTS PROGRAM 

 

General 

 

This section describes recommended improvement projects to correct deficiencies identified 

earlier in the report.  Additional recommendations for assisting future stormwater planning 

efforts are also provided.  Finally, a capital improvements program (CIP) is presented which 

prioritizes and assigns suggested planning level budgets to individual improvement projects. 

 

Recommended Improvements 

 

General 

 

Presented below are recommended storm drainage system improvements to include 

preliminary project descriptions, costs and prioritizations.  The recommended facility sizes 

and locations designated in this master plan are preliminary only.  During final design of 

facilities, it will be necessary to confirm design flows, pipe sizes, required inverts and 

routing schemes based upon the current land use plan, proposed development, soil surveys, 

soil investigations, physical constraints and other relevant field conditions. 

 

The recommended pipe replacement material is generally corrugated High-Density 

Polyethylene (HDPE) pipe due to its relatively low cost, ease of installation and durable 

nature.  However, concrete pipe is recommended when a higher strength pipe is required in 

cases where the pipe has minimal cover or other situations.  

 

Implementation Time Frame and Prioritization Criteria  

 

The projects have been grouped into four priority levels with associated implementation time 

frames.  Short range projects are those anticipated in the next five years.  Mid-range projects 

are those anticipated for a period from five to ten years hence.  Long range projects are those 

anticipated from 10 years hence to full build-out conditions.  Where an improvement project 

is dependent on the timing of development in the affected areas, the time frame is described 

as developer-driven.  The priority levels are summarized in Table 7-1.   

 

Estimates of Project Cost 

 

An estimate of project cost for each identified improvement project was developed in 

conjunction with this study.  In accordance with OAR Chapter 660, Division 11 (Facilities 

Planning), the cost estimates are planning-level estimates that are to be used for the 

following purposes: 

 

 Use as a tool to review the City’s mechanisms for funding stormwater 

improvements, including user fees and system development charges (SDCs). 

 Develop budgets for project implementation purposes. 
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 Estimate fiscal requirements to support land use designations in the 

comprehensive plan. 

 

The project cost estimates are listed with the summarized project table presented in the 

following section.  The estimates have an accuracy of no more than plus or minus 

approximately 25 percent.  Project costs also include an allowance of 40 percent for 

administration, engineering and contingencies in addition to estimated basic construction 

costs.  A description of the methodology used for project cost estimating the improvement 

projects is presented in Appendix D.   

 

Table 7-1 
Prioritization Criteria for Recommended Improvements 

 

Implementation 

Time Frame 
Priority Description 

Short Range 
 Deficiency addressed is identified by City 

staff and hydraulic model 

 Flooding occurs within developed area  

Mid-Range 

 Deficiency addressed is identified by City 

staff and hydraulic model 

 Flooding occurs at the edge of developed 

area or in an undeveloped area 

Long Range 
 Deficiency addressed is identified by 

hydraulic model only 

Developer Driven 

 Deficiency occurs in an area that is currently 

undeveloped 

 Deficiency should be addressed as the area 

and/or areas upstream are developed 

 

 

Recommended Storm Drainage Improvement Projects 

 

A total of nine storm drainage improvement projects have been identified to address the 

deficiencies identified by City staff and the stormwater system analysis.  The projects are 

described below.  Project locations are shown in Figure 7-1. 
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1. Project CH-1 

 

Drainage Basin: Cherry Hill Road Basin 

Project Description: Construct regional detention system for future expansion areas. 

Project Benefits: Minimize downstream impacts in Cherry Hill Road drainage 

ditch due to increased impervious area upstream 

Time Frame: Developer-driven 

Notes: Project scope and size will be based on overall development 

potential of upstream areas within current UGB.   

 

2. Project EL-1 

 

Drainage Basin: Elm Street Basin 

Project Description: Construct with storm drainage system to route excess runoff 

downstream, bypassing existing system from Center Street to 

Yamhill Street.  

Deficiencies: EL-X-1, EL-X-2, EL-X-3 

Project Features: 2,600 LF of 36-inch storm drain piping 

Project Benefits: The project will reduce excess flows into existing storm drain 

system, reducing incidents of flooding.  Flows will be conveyed 

in new storm drain piping to existing underground system where 

capacity is available.  Provides storm drainage service to future 

expansion areas.  Improves under-capacity system in Yamhill 

Street.   

Time Frame: Short-term 

Notes: Permitting requirements need to be addressed.  Consider 

obtaining drainage easements from existing property owners. 

 

3. Project OL-1 

 

Drainage Basin: Elm Street Basin 

Project Description: Construct bypass storm drain system at Canyon Creek inlet to 

route excess runoff from Olive Street Basin to Viola Street 

basin.   

Project Features: 750 LF of 36-inch storm drain piping 

Deficiencies: OL-X-1, OL-X-2 

Project Benefits: The project will remove excess flows from storm system inlet 

north of Blair Street, alleviating existing flooding potential 

throughout drainage basin. 

Time Frame: Short-term 

Notes: Project V-1 required to convey additional flows south in Viola 

Street Basin.   
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4. Project V-1 

 

Drainage Basin: Viola Street Basin 

Project Description: Construct parallel storm drain in Viola Street right-of-way, from 

north end of Viola Street Basin to Sherman Street.   

Project Features: 900 LF of 36-inch storm drain piping 

Deficiencies: V-X-1 

Project Benefits: The project will provide additional storm drain capacity 

required for current and future development conditions.   

Time Frame: Short-term 

Notes: Size storm drain to convey additional flows from Olive Street 

Basin.   

 

5. Project R-1 

 

Drainage Basin: Richard Street Basin 

Deficiencies: R-X-1 

Project Description: Construct underground storm drain system storm drain in 

Richard Street right-of-way, from City limits to new South 

Yamhill River outfall.   

Project Features: 2,100 LF of 36-inch storm drain piping 

Project Benefits: The project will remove excess surface runoff from basin, 

alleviate existing flooding problems, and provide storm drain 

capacity required for future development conditions.   

Time Frame: Short-term 

Notes: Alternately, to avoid construction at river, can discharge to 

outlet of 48-inch culverts at Western Street and West Main 

Street.   

 

6. Project R-2 

 

Drainage Basin: Richard Street Basin 

Project Description: Construct improved storm drain system between railroad tracks 

and new storm drain in Richard Street right-of-way (Project R-

1)   

Project Features: 600 LF of 24-inch storm drain piping 

Project Benefits: The project will alleviate overland flooding problems at low 

area in Richard Street, and serve future expansion areas. 

Time Frame: Medium-term 

Notes:   Requires additional capacity improvements to river, such as 

Project R-1.   

 

  



06-0788.111 Page 7-5 Storm Drainage Master Plan 

April 2009 Capital Improvements Program City of Sheridan 

7. Project O-1 

 

Drainage Basin:   Orchard Street Basin 

Project Description:  Construct new storm drain system in Orchard Street between 

north City limits and existing Orchard Street river outfall.   

Project Features:   1,500 LF of 30-inch storm drain piping 

Deficiencies:   none 

Project Benefits:   The project will provide storm drainage service to undeveloped 

area within City limits, capture and discharge to river excess 

overland flows which currently flow east into Richard Street 

Basin. 

Time Frame:   Medium-term 

 

8. Project I-1 

 

Drainage Basin: Industrial Basin 

Project Description: Construct new storm drain system to serve industrial zone and 

future expansion areas, discharging to existing 36-inch diameter 

Industrial Basin outfall.   

Project Features: 3,000 LF of 36-inch storm drain piping 

Deficiencies:  none 

Project Benefits: The project will provide storm drainage service for future 

development, capture and discharge to river excess overland 

flows which currently flow east into Orchard and Richard Street 

Basins. 

Time Frame: Developer-driven 

 

9. Project S-1 

 

Drainage Basin: South Basin 

Project Description: Construct sedimentation basin at head of storm drainage ditch in 

commercially zoned area. 

Deficiencies:  S-O-1 

Project Benefits: The sedimentation basin will be a City-maintained facility 

constructed to promote maximum settling of sediment carried 

from upstream areas.  This will help minimize sediment build-

up in the drainage channel downstream, thereby preserving 

system capacity, with easier maintenance access.   

Time Frame: Short-term 

 

 

Summary of Recommended Storm Drainage Improvement Projects 

 

Recommended improvement projects are summarized in Table 7-2.  The table also includes 

estimated project cost and implementation time frame for each project.   
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Table 7-2 

Summary of Recommended Storm Drainage Improvement Projects 
 

Project Project Description Improvement Project Cost 

Developer Driven 

CH-1 Regional detention system  Detention ponds $100,000 

I-1 Construct new storm drain system 3,000 LF of 36-inch pipe $1,870,000 

Short-Term 

EL-1 Construct bypass storm drain system 2,600 LF of 36-inch pipe $1,620,000 

R-1 Construct storm drain system  2,100 LF of 36-inch pipe $1,300,000 

V-1 Construct parallel storm drain system  900 LF of 36-inch pipe $560,000 

OL-1 Construct bypass storm drain system 750 LF of 36-inch pipe $410,000 

S-1 Construct sedimentation pond 500-cubic yard pond $80,000 

Medium-Term 

O-1 Construct storm drain system  1,500 LF of 30-inch pipe $740,000 

R-2 Construct storm drain system  600 LF of 24-inch pipe $240,000 

Estimated Cost of Storm Drainage Improvement Projects  $6,920,000 

Note:  Project cost estimates include an aggregate 45-percent allowance over the estimated construction cost to 

provide for contingencies, engineering, legal, permitting and administrative costs.   

 

Additional Recommendations 

 

Additional Studies Recommended 

 

The following deficiencies were identified during the hydraulic modeling portion of the 

study.  The modeling results showed there is some potential that a capacity deficiency may 

exist, but the effect was determined to be minor surcharging only, and therefore did not 

warrant improvements at this time.  Further detailed study is recommended before 

undertaking improvements or allowing further development upstream of these deficiency 

areas.  Field surveying of the system should be performed at a minimum, with hydraulic 

calculations based on the field survey data and City stormwater design standards.   
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Potential Deficiencies needing further study: CH-X-1 

       CH-X-2 

       EV-X-1 

       EV-X -2 

       EV-X -3 

 

Local Improvement Fund 

 

It is anticipated that relatively small, local drainage problems will need to be addressed by 

City crews on an annual basis.  Based on City staff input, an annual budget of approximately 

$40,000 is suggested to address such problems.   

 

Storm Drainage Master Plan Update 

 

This storm drainage master plan should be updated approximately every seven to 10 years 

after adoption in accordance with the periodic review provisions of OAR Chapter 660, 

Section 25.  A cost of $60,000 to update the Storm Drainage Master Plan is recommended 

for inclusion in the CIP.  This is based on a portion of the fee required to produce this study, 

plus an adjustment for inflation over seven years (a five percent yearly inflation factor is 

applied).  

 

As-built Survey Program and Record Keeping 

 

Data gaps in the City’s stormwater system records were identified during the development of 

this master plan.  This information is helpful to accurately define the existing system and 

develop future storm drainage improvements.  An annual cost of $5,000 over five years 

(assuming five percent yearly annual inflation) is recommended for inclusion in the CIP to 

develop a systematic as-built survey program that can be used to enhance the existing 

stormwater system maps.  

 

In addition to an as-built surveying program, the City should require developers to submit as-

built drawings after new projects are completed.  Data from these drawings should be added 

to the City’s stormwater system maps. 

 

 



SECTION 8
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SECTION 8 

FUNDING SYSTEM REVIEW 

 

General 

 

This section discusses potential appropriate funding mechanisms that are available, as well as 

describe the potential financial impacts of implementing the recommended improvements.  

The funding sources that are generally available include outside funding assistance through 

grants and loans, local funding mechanisms supported by storm drainage system fees, and 

system development charges levied on new development to pay for the growth component of 

recommended capital improvements. 

 

Outside Funding Assistance 

 

Several outside funding programs provide assistance to qualifying communities to finance 

capital improvements.  Each funding program has its own particular prerequisites and 

requirements.  These assistance programs promote such goals as aiding economic 

development, benefiting areas of low to moderate income families, and providing for specific 

community improvement projects.   

 

 Rural Utilities Service (RUS) Water and Waste Disposal Program – The Water and 

Waste Disposal (WWD) program provides both loans and grants to rural communities 

(with 10,000 people or fewer) for drinking water, wastewater, solid waste, and storm 

drainage projects.  Funds may be used to install, repair, improve, or expand rural water or 

wastewater disposal facilities. 

 Oregon Special Public Works Fund – This state program provides financing to local 

governments for infrastructure improvements to support local economic development and 

create new jobs locally, especially family wage jobs.  Storm drainage systems are listed 

among the eligible infrastructure projects to receive funding.  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 capacity for carrying debt financing.  The total 

loan amount per project cannot exceed $15 million.  Loans are generally made for 20-

year terms, but can be extended to 25 years under special circumstances. 

 Oregon State Water/Wastewater Fund -- The purpose of this 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 Water Act.  Eligible activities 

include reasonable costs for construction improvement or expansion of drinking water, 

wastewater or storm drainage 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.  Projects also must 

meet other state or federal water quality statutes and standards. Criteria include projects 

that are necessary to ensure that municipal water, storm drainage and wastewater systems 

comply with the Safe Drinking Water Act or the Clean Water Act.   
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 Economic Development Administration Public Works Grant Program – This federal 

program is aimed at projects that directly create permanent jobs or remove impediments 

to job creation. 

Much of the undeveloped land within the study area is zoned commercial and industrial.  

Thus, there appears to be some opportunity to obtain outside financing from programs related 

to the creation of jobs and economic development.  Also, the income level within the City 

appears to be generally lower than the average for Oregon, increasing the possibility of 

participating in income-related funding programs such as grants or low-interest loans.  At 

this time, the City’s stormwater system is not creating compliance issues with respect to the 

Safe Drinking Water or Clean Water Acts. 

 

Local Funding Through System Development Charges 
 

A system development charge (SDC) is a fee collected as each piece of property is 

developed.  The SDC is used to finance the necessary capital improvements and municipal 

services required by the development.  Such a fee can be used to recover the capital costs of 

infrastructure. 

 

The Oregon Systems Development Charges Act was passed by the 1989 Legislature (HB 

3224) and governs the requirements for system development charges effective July 1, 1991.  

Two types of charges are permitted under this act: 1) improvement fees, and 2) 

reimbursement fees.  SDCs charged before construction are considered improvement fees 

and are used to finance capital improvements to be constructed.  After construction, SDCs 

are considered reimbursement fees and are collected to recapture the costs associated with 

capital improvements already constructed or under construction.  A reimbursement fee 

represents a charge for obtaining excess capacity in an existing facility paid for by others.   

 

Under the Oregon Systems Development Charges Act, methodologies for deriving 

improvement and reimbursement fees must be documented and available for review by the 

public.  A capital improvement plan must also be prepared that lists the capital improvements 

that may be funded with improvement fee revenues, and the estimated cost and timing of 

each improvement.  Revenue from the collection of SDCs can only be used to finance 

specific items listed in a capital improvement plan.  SDCs cannot be assessed on portions of 

the project paid for with grants from outside funding agencies. 

 

Local Funding Sources 

 

Local storm drainage improvements are commonly required as part of any new development 

or redevelopment.  These costs are typically born partially or fully by the developer.  Local 

funding of City-initiated storm drainage system improvements are often financed through 

general funding.  Smaller projects are funded from reserves, while larger projects are 

normally financed.  The municipal bond market is the source of most loans for municipalities 

in the United States, including Oregon.  The municipal bond market will purchase one of 

several types of bonds from the City: general obligation bonds or improvement (Bancroft) 
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bonds are the most typically used bonds for storm drainage improvements.  The types of 

bonds differ in how the City arranges for and secures the debt, and are discussed in more 

detail below. 

 

Fee-in-lieu-of Charges for On-Site Detention 

 

Fee-in-lieu-of charges are sometimes considered for storm drainage detention considerations.  

They are used to give developers the option of either constructing an on-site detention 

facility, or paying the fee into a fund specifically set up for constructing a regional detention 

facility to serve multiple properties.  The intent of the fee is to encourage development of 

larger regional detention facilities over on-site detention facilities.  Local funding to 

construct the regional facility must be available to ensure the facility is built when 

development needs it, which can be difficult to manage in smaller communities where the 

necessary cash flow is not always available.   

 

Storm Drainage System Fees 
 

The City of Sheridan collects a nominal monthly storm drainage fee, currently $3.50 per 

residential household.  This is a common practice and is intended to help finance routine 

system cleaning, maintenance and upkeep.  This fee currently generates more than $40,000 

annually.   

 

Debt Financing 

 

General Obligation Bonds 

 

General obligation (G.O.) bonds are backed by the City’s full faith and credit, as the City 

must pledge to assess a portion of the user fee, backed by property taxes, sufficient to pay the 

annual debt service.  This tax is beyond the State’s constitutional limit of $10/$1,000 of 

assessed value.   

 

Oregon Revised statutes limit the maximum bond term to forty (40) years.  The realistic term 

for which G.O. bonds should be issued is fifteen (15) to twenty (20) years. 

 

Financing of storm drainage system improvements by G.O. bonds is usually accomplished by 

the following procedure: 

 

 Determination of the capital costs required for the improvement. 

 

 An election by the voters to authorize the sale of bonds. 

 

 The bonds are offered for sale. 
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 The revenue from the bond sale is used to pay the capital costs associated with the 

project(s). 

 

General Obligation bonds are preferable to revenue bonds in matters of simplicity and cost of 

issuance.  Since the bonds are secured by the power to tax, these bonds usually command a 

lower interest rate than other types of bonds.  General obligation bonds lend themselves 

readily to competitive public sale at a reasonable interest rate because of their high degree of 

security, their tax exempt status, and public acceptance. 

 

These bonds can be revenue-supported wherein a portion of the user fee is pledged toward 

payment of the debt service.  Using this method, the need to collect additional property taxes 

to retire the bonds is eliminated.   

 

General obligation bonds are normally associated with the financing of facilities that benefit 

an entire community and must be approved by a majority vote. 

 

The disadvantage of G.O. bond debt is that it is often added to the debt ratios of the 

underlying municipality, thereby restricting the flexibility of the municipality to issue debt 

for other purposes.  Furthermore, G.O. bond authorizations must be approved by a majority 

vote and often necessitate extensive public information programs. 

 

Improvement Bonds 

 

Improvement (Bancroft) bonds can be issued under an Oregon law called the Bancroft Act.  

These bonds are an intermediate form of financing that is less than full-fledged G.O. or 

revenue bonds, but is quite useful especially for smaller issues or for limited purposes. 

 

An improvement bond is payable only from the receipts of special benefit assessments, not 

from general tax revenues.  Such bonds are issued only where certain properties are 

recipients of special benefits not occurring to other properties.  For a specific improvement, 

all property within the improvement area is assessed on an equal basis, regardless of whether 

it is developed or undeveloped.  The assessment is designed to apportion the cost of 

improvements, approximately in proportion to the afforded direct or indirect benefits, among 

the benefited property owners.  This assessment becomes a direct lien against the property, 

and owners have the option of either paying the assessment in cash or applying for 

improvement bonds.  If the improvement bond option is taken, the municipality sells 

Bancroft improvement bonds to finance the construction, and the assessment is paid over 20 

years in 40 semi-annual installments with interest.  Cities and special districts are limited to 

improvement bonds not exceeding three percent of true cash value. 

 

With improvement bond financing, an improvement district is formed, the boundaries are 

established, and the benefited properties and property owners are determined.  The City 

usually determines an approximate assessment, either on a square foot or a front-foot basis.  

Property owners are then given an opportunity to object to the project assessments.  The 

assessments against the properties are usually not levied until the actual cost of the project is 
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determined.  Since this determination is normally not possible until the project is completed, 

funds are not available from assessments for the purpose of making monthly payments to the 

contractor.  Therefore, some method of interim financing must be arranged, or a pre-

assessment program, based on the estimated total costs, must be adopted.  Commonly, 

warrants are issued to cover debts, with the warrants to be paid when the project is complete. 

 

The primary disadvantage to this source of revenue is that the property to be assessed must 

have a true cash value at least equal to 50 percent of the total assessments to be levied.  As a 

result, a substantial cash payment is usually required by owners of undeveloped property.  In 

addition, the development of an assessment district is very cumbersome and expensive when 

facilities for an entire community are contemplated.  In comparison, G.O. bonds can be 

issued in lieu of improvement bonds, and are usually more favorable. 

 

Potential Financial Impacts of Improvement Program 

 

As presented in Section 7, the total costs for the recommended capital improvements through 

the end of the 20-year study period are estimated at approximately $6,920,000.  An annual 

increase of roughly 5% should be applied to this estimate for future budgeting purposes.  As 

discussed in this section, a number of funding options available to help finance the 

recommended improvements.  The various funding options include potential impacts to 

storm drainage system fees, SDC rates, and/or tax rates, depending on which options are 

implemented. 

 

It is recommended that the City complete a comprehensive financial evaluation and update 

system development charges and storm drainage system fees as appropriate to implement 

storm drainage system improvement recommendations presented herein. 
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APPENDIX B 

SYSTEM INVENTORY AND MODEL OUTPUT SUMMARY 

 

Table B-1 

Model Subbasin Information Summary 

 

Basin 

ID 

Inlet 

ID 

Width 

(ft) 

Area 

(acres) 

Slope 

(ft/ft) 

Percent Impervious 

Area 
PeakFlow(cfs) 

Existing Build-out Existing Build-out 

North Basins 

CH100 CH1 300 129.8 0.150 12 16 25.8 29.8 

CH1200 CH12 75 7.2 0.150 38 49 3.9 4.4 

CH1400 CH14 100 1.5 0.020 52 52 1.1 1.1 

CH300 CH3 200 85.7 0.090 15 20 17.7 20.8 

CH400 CH4 200 18.1 0.200 19 19 7.5 7.5 

CH500 CH5 200 17.3 0.150 13 13 6.1 6.1 

CH800 CH8 200 8.1 0.020 52 52 5.1 5.1 

CH900 CH9 200 8.0 0.020 59 59 5.4 5.4 

EL100 EL1 250 16.2 0.120 19 26 6.9 7.8 

EL1000 EL10 200 8.9 0.010 50 52 4.9 5.1 

EL1001 EL10 200 5.4 0.010 50 38 3.3 2.9 

EL1100 EL11 150 7.3 0.010 45 48 3.7 3.9 

EL1300 EL13 250 9.6 0.010 65 67 6.4 6.5 

EL1500 EL15 150 7.2 0.010 50 52 3.9 4.0 

EL1600 EL16 150 9.1 0.010 50 52 4.7 4.9 

EL200 EL2 250 22.0 0.120 15 28 7.8 10.1 

EL300 EL3 250 42.4 0.120 19 26 13.6 15.9 

EL400 EL4 250 37.3 0.120 18 31 12.1 15.9 

EL600 EL6 100 2.9 0.020 46 52 1.8 1.9 

EL700 EL7 250 22.5 0.110 23 38 9.3 11.9 

EL800 EL8 150 16.7 0.110 26 47 6.9 9.5 

EL900 EL9 250 9.1 0.150 35 45 5.7 6.3 

EV100 EV1 200 32.3 0.060 34 42 13.0 14.9 

EV1000 EV11 100 1.9 0.010 85 85 1.6 1.6 

EV1300 EV13 100 3.9 0.010 52 52 2.3 2.3 

EV1400 EV14 100 2.7 0.010 52 52 1.7 1.7 

EV1500 EV15 100 3.9 0.010 85 85 3.0 3.0 

EV1700 EV17 75 1.5 0.010 52 52 1.0 1.0 

EV200 EV2 300 31.2 0.110 21 25 11.9 12.9 

EV300 EV3 150 5.5 0.020 52 52 3.5 3.5 

EV400 EV4 150 5.7 0.020 46 52 3.3 3.6 

EV600 EV6 150 1.2 0.010 65 65 1.0 1.0 

EV800 EV8 200 11.9 0.010 46 46 5.9 5.9 

EV900 EV9 200 5.5 0.010 65 65 3.9 3.9 

I100 I1 250 309.5 0.060 13 26 40.8 60.5 

O100 O1 250 367.8 0.150 11 17 48.4 61.9 

O200 O2 200 6.3 0.020 50 52 4.0 4.1 
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Basin 

ID 

Inlet 

ID 

Width 

(ft) 

Area 

(acres) 

Slope 

(ft/ft) 

Percent Impervious 

Area 
PeakFlow(cfs) 

Existing Build-out Existing Build-out 

O400 O4 150 10.2 0.010 36 52 4.3 5.4 

O500 O5 100 3.7 0.010 50 52 2.1 2.2 

O600 O6 150 5.5 0.010 54 54 3.3 3.3 

O700 O7 75 2.7 0.010 83 83 2.1 2.1 

O900 O9 100 4.5 0.010 51 55 2.5 2.6 

OR100 OR3 250 8.5 0.010 62 72 5.7 6.2 

OR200 OR7 1000 87.2 0.040 37 48 40.9 47.5 

OR300 OR5 225 26.1 0.090 29 34 11.0 12.0 

R100 R8 250 2.4 0.090 79 85 2.2 2.2 

R101 R3 250 15.8 0.010 67 72 9.8 10.3 

R300 OR5 250 177.2 0.060 25 26 40.5 41.5 

R400 R4 250 9.0 0.020 27 42 4.1 5.1 

R700 R7 100 11.4 0.020 12 52 2.5 5.7 

RC100 RC1 250 46.8 0.020 10 10 8.1 8.1 

RC200 RC1 250 145.5 0.020 10 10 17.7 17.7 

V100 V1 250 159.6 0.120 10 13 24.7 28.3 

V200 V2 200 8.2 0.020 11 52 2.5 5.1 

V300 V3 200 4.1 0.010 37 38 2.3 2.3 

V400 V4 200 3.8 0.010 59 59 2.7 2.7 

V500 V5 100 3.0 0.010 85 85 2.4 2.4 

W100 R6 250 305.8 0.100 10 11 38.0 40.0 

W200 W2 150 11.4 0.010 18 52 3.1 5.8 

W300 W4 150 6.5 0.010 44 51 3.4 3.7 

WM1 WM1 200 1.1 0.010 52 52 0.9 0.9 

South Basins 

B200 B2 100 39.4 0.020 41 41 12.2 12.2 

B400 B4 150 33.0 0.005 67 67 13.0 13.0 

M100 M1 50 5.4 0.010 70 75 3.0 3.2 

S100 S1 150 21.9 0.005 49 49 8.3 8.3 

SE100 SE9 500 370.0 0.011 12 12 41.5 41.5 

SE200 SE1 200 370.0 0.011 12 12 28.9 28.9 

SE300 SE6 150 39.5 0.005 51 51 12.6 12.6 

SE400 SE4 100 52.4 0.010 26 67 10.1 17.4 

SE500 SE8 75 36.0 0.010 48 63 10.2 11.9 

W100 W1 50 4.2 0.005 61 65 2.1 2.2 

MS100 Outlet 400 16.2 0.010 60 72 10.2 11.4 

B500 B3 400 7.2 0.005 43 43 4.1 4.1 
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Table B-2 

Model Subbasin Hydrologic Parameter Summary 

 

Resistance factor Depression storage 
Infiltration rate 

(in/hr) 

Decay 

rate 

Impervious Pervious. Impervious Pervious. Max. Min. (1/sec) 

0.011 0.35 0.062 0.25 0.15 0.05 0.00115 

Note:  The hydrologic infiltration and runoff parameters were the same for all basins. 

 

Table B-4 

Model Conveyances Summary 

 

Conduit 

ID 
Type 

Dia. 

or 

width 

(in) 

Length 

(ft) 

Slope 

(ft/ft) 

Mannings 

'n' 

Full 

Design 

Flow 

(cfs) 

Existing Build-out 

Computed 

Peak Flow 

(cfs) 

Computed 

Peak 

Velocity 

(fps) 

Ratio 

Design 

to Peak 

Flow 

Computed 

Peak Flow 

(cfs) 

Computed 

Peak 

Velocity 

(fps) 

Ratio 

Design to 

Peak Flow 

North Basins 

CH1 Pipe 36 42.5 0.0009 0.013 20.0 20.5 3.2 1.02 24.9 3.1 1.08 

CH10 Channel 36 689.0 0.0250 0.035 183.9 4.8 2.9 0.03 4.8 2.9 0.03 

CH12 Pipe 12 93.9 0.0030 0.013 2.0 3.6 2.8 1.08 4.2 2.8 1.08 

CH13 Pipe 12 105.8 0.0030 0.013 2.0 2.1 2.8 1.08 2.1 2.8 1.08 

CH14 Pipe 15 179.3 0.0030 0.013 3.5 3.2 3.3 0.89 3.2 3.3 0.89 

CH2 Channel 36 854.8 0.0220 0.035 172.5 20.4 4.7 0.12 21.5 4.8 0.12 

CH3 Pipe 30 48.8 0.0220 0.013 60.8 38.0 13.1 0.62 42.7 13.4 0.70 

CH4 Channel 36 1423.0 0.0150 0.035 142.5 44.8 5.3 0.31 49.5 5.4 0.34 

CH5 Channel 36 252.2 0.0250 0.035 183.9 54.1 6.7 0.29 59.1 6.9 0.32 

CH6 Pipe 36 32.0 0.0600 0.022 96.5 54.1 14.0 0.56 59.0 14.3 0.61 

CH8 Channel 12 314.7 0.0090 0.035 7.5 4.9 2.5 0.65 4.9 2.5 0.65 

CH9 Pipe 18 160.1 0.0018 0.013 4.5 10.1 2.8 1.08 10.1 2.8 1.08 

EL1 Channel 48 402.5 0.0250 0.035 409.6 16.8 4.5 0.04 18.8 4.6 0.05 

EL10 Pipe 36 315.0 0.0028 0.013 35.3 30.8 5.6 0.87 36.8 5.7 1.04 

EL11 Pipe 36 253.5 0.0027 0.013 34.7 39.1 5.4 1.08 45.2 5.4 1.08 
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Conduit 

ID 
Type 

Dia. 

or 

width 

(in) 

Length 

(ft) 

Slope 

(ft/ft) 

Mannings 

'n' 

Full 

Design 

Flow 

(cfs) 

Existing Build-out 

Computed 

Peak Flow 

(cfs) 

Computed 

Peak 

Velocity 

(fps) 

Ratio 

Design 

to Peak 

Flow 

Computed 

Peak Flow 

(cfs) 

Computed 

Peak 

Velocity 

(fps) 

Ratio 

Design to 

Peak Flow 

EL12 Channel 84 99.1 0.0027 0.035 265.8 37.3 2.7 0.14 37.3 2.7 0.14 

EL13 Pipe 36 142.2 0.0100 0.013 66.7 43.6 10.1 0.65 43.7 10.1 0.66 

EL15 Pipe 12 429.4 0.0021 0.013 1.6 3.8 2.3 1.08 3.9 2.3 1.08 

EL16 Pipe 18 732.6 0.0018 0.013 4.5 6.3 2.8 1.08 6.4 2.8 1.08 

EL2 Pipe 60 452.5 0.0250 0.075 71.4 23.6 3.3 0.33 27.9 3.4 0.39 

EL3 Pipe 36 92.2 0.0020 0.013 29.8 35.0 4.7 1.08 42.0 4.7 1.08 

EL4 Channel 72 116.8 0.0050 0.035 363.0 42.5 3.5 0.12 46.6 3.6 0.13 

EL4.5 Pipe 12 211.6 0.0010 0.013 1.1 42.5 1.6 1.08 46.6 1.6 1.08 

EL5 Pipe 36 297.7 0.0020 0.013 29.8 1.2 2.1 0.04 1.2 2.1 0.04 

EL6 Pipe 36 80.4 0.0020 0.013 29.8 2.9 2.7 0.10 3.1 2.7 0.10 

EL7 Channel 66 412.1 0.0250 0.035 627.9 11.3 4.2 0.02 14.2 4.6 0.02 

EL8 Pipe 48 101.8 0.0020 0.022 38.0 17.5 3.0 0.46 23.3 3.2 0.61 

EL9 Channel 84 491.2 0.0250 0.035 1200.9 23.0 5.1 0.02 29.3 5.5 0.02 

EV1 Pipe 21 453.4 0.0014 0.013 5.9 12.1 2.7 1.08 14.0 2.7 1.08 

EV11 Pipe 12 96.0 0.0100 0.013 3.6 1.6 4.4 0.45 1.6 4.4 0.45 

EV13 Pipe 8 326.3 0.0052 0.013 0.9 2.2 2.8 1.08 2.2 2.8 1.08 

EV14 Pipe 8 314.3 0.0052 0.013 0.9 3.6 2.8 1.08 3.6 2.8 1.08 

EV15 Pipe 12 154.5 0.0100 0.013 3.6 4.0 5.0 1.08 4.0 5.0 1.08 

EV17 Pipe 8 319.0 0.0052 0.013 0.9 1.0 2.8 1.08 1.0 2.8 1.08 

EV2 Channel 36 694.6 0.0250 0.035 127.9 10.6 4.5 0.08 11.6 4.6 0.09 

EV3 Pipe 24 438.9 0.0012 0.013 7.8 9.7 2.8 1.08 9.7 2.8 1.08 

EV4 Pipe 24 1004.0 0.0012 0.022 4.6 11.6 1.6 1.08 11.9 1.6 1.08 

EV6 Pipe 12 64.9 0.0100 0.013 3.6 1.0 3.8 0.27 1.0 3.8 0.27 

EV8 Pipe 8 294.0 0.0052 0.013 0.9 5.7 2.8 1.08 5.7 2.8 1.08 

EV9 Pipe 12 80.1 0.0100 0.013 3.6 4.8 5.0 1.08 4.8 5.0 1.08 

I1 Channel 36 789.2 0.0075 0.035 89.3 51.1 4.3 0.57 71.5 4.7 0.80 

O1 Pipe 42 146.4 0.0010 0.022 18.8 38.5 2.2 1.08 52.4 2.2 1.08 

O2 Pipe 42 102.4 0.0010 0.022 18.8 24.1 2.2 1.08 24.2 2.2 1.08 

O3 Pipe 42 528.5 0.0020 0.022 26.6 20.2 3.0 0.76 20.2 3.0 0.76 

O4 Pipe 42 231.5 0.0020 0.022 26.6 24.2 3.1 0.91 25.4 3.2 0.95 
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Conduit 

ID 
Type 

Dia. 

or 

width 

(in) 

Length 

(ft) 

Slope 

(ft/ft) 

Mannings 

'n' 

Full 

Design 

Flow 

(cfs) 

Existing Build-out 

Computed 

Peak Flow 

(cfs) 

Computed 

Peak 

Velocity 

(fps) 

Ratio 

Design 

to Peak 

Flow 

Computed 

Peak Flow 

(cfs) 

Computed 

Peak 

Velocity 

(fps) 

Ratio 

Design to 

Peak Flow 

O5 Pipe 36 336.6 0.0050 0.022 27.9 26.2 4.5 0.94 27.5 4.5 0.98 

O6 Pipe 36 354.7 0.0050 0.022 27.9 31.8 4.4 1.08 33.2 4.4 1.08 

O7 Pipe 36 99.0 0.0500 0.022 88.1 32.1 11.5 0.36 32.1 11.5 0.36 

O9 Pipe 24 483.0 0.0039 0.022 8.4 2.4 2.3 0.29 2.6 2.3 0.30 

OR2 Pipe 24 156.3 0.0012 0.013 7.8 5.6 2.7 0.71 6.1 2.8 0.78 

OR3 Channel 36 371.7 0.0250 0.035 112.9 5.6 3.6 0.05 6.1 3.7 0.05 

OR4 Channel 60 250.0 0.0074 0.035 257.0 45.4 4.2 0.18 47.5 4.2 0.18 

OR5 Channel 24 742.0 0.0250 0.035 73.9 45.9 6.5 0.61 47.9 6.6 0.64 

OR6 Channel 36 680.6 0.0075 0.035 89.3 87.8 4.9 0.98 115.2 5.0 1.00 

OR7 Channel 36 531.0 0.0075 0.035 70.0 38.2 4.0 0.54 45.7 4.2 0.65 

R2 Channel 36 668.3 0.0075 0.035 89.3 89.3 5.0 1.00 89.3 5.0 1.00 

R3 Channel 36 781.1 0.0075 0.035 89.3 96.3 5.0 1.00 99.4 5.0 1.00 

R4 Channel 36 642.0 0.0074 0.035 69.6 3.7 2.1 0.05 4.8 2.3 0.07 

R5 Pipe 15 60.5 0.0040 0.013 4.1 0.0 0.0 0.00 0.0 0.0 0.00 

R6 Channel 36 643.4 0.0074 0.035 69.6 72.1 4.6 1.00 74.2 4.6 1.00 

R7 Pipe 36 32.3 0.0100 0.022 39.4 48.0 6.2 1.08 53.4 6.2 1.08 

R8 Channel 60 1128.0 0.0074 0.035 257.0 47.0 4.2 0.18 49.1 4.2 0.19 

RC1 Channel 36 2456.0 0.0075 0.035 89.3 20.1 3.3 0.20 20.1 3.3 0.20 

V1 Pipe 24 621.6 0.0050 0.013 16.0 19.1 5.6 1.08 23.0 5.6 1.08 

V2 Pipe 36 104.1 0.0100 0.013 66.7 19.4 8.2 0.29 22.1 8.5 0.33 

V3 Pipe 36 416.5 0.0100 0.013 66.7 21.5 8.4 0.32 24.3 8.7 0.36 

V4 Pipe 48 265.2 0.0040 0.013 90.9 24.1 6.1 0.26 26.9 6.3 0.30 

V5 Pipe 48 125.0 0.0040 0.022 53.7 26.5 4.3 0.49 29.3 4.4 0.54 

W1 Channel 36 689.6 0.0083 0.035 73.7 69.6 4.8 0.94 69.6 4.8 0.94 

W2 Channel 48 315.2 0.0083 0.035 236.0 72.0 4.8 0.30 75.1 4.8 0.32 

W3 Channel 48 448.9 0.0050 0.035 183.2 75.6 4.0 0.41 79.8 4.1 0.44 

W4 Pipe 63 98.7 0.0600 0.013 726.6 167.6 27.3 0.23 172.4 27.5 0.24 

WM1 Pipe 24 100.0 0.0100 0.022 13.4 0.9 2.4 0.06 0.9 2.4 0.06 
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Conduit 

ID 
Type 

Dia. 

or 

width 

(in) 

Length 

(ft) 

Slope 

(ft/ft) 

Mannings 

'n' 

Full 

Design 

Flow 

(cfs) 

Existing Build-out 

Computed 

Peak Flow 

(cfs) 

Computed 

Peak 

Velocity 

(fps) 

Ratio 

Design 

to Peak 

Flow 

Computed 

Peak Flow 

(cfs) 

Computed 

Peak 

Velocity 

(fps) 

Ratio 

Design to 

Peak Flow 

South Basins 

B1 Channel 72 344.3 0.0010 0.045 285.8 0.0 0.0 0.00 0.0 0.0 0.00 

B2 Pipe 36 517.1 0.0010 0.013 21.1 11.3 3.0 0.53 11.3 3.0 0.53 

B3 Pipe 36 956.1 0.0010 0.013 21.1 14.9 3.2 0.69 14.9 3.2 0.69 

B4 Pipe 36 281.7 0.0010 0.013 21.1 27.2 3.3 1.08 27.2 3.3 1.08 

M1 Pipe 12 702.4 0.0030 0.013 2.0 3.0 2.8 1.08 3.1 2.8 1.08 

S1 Pipe 36 583.7 0.0020 0.013 29.8 7.8 3.5 0.26 7.8 3.5 0.26 

S30 Pipe 72 238.4 0.0010 0.013 133.9 0.0 0.0 0.00 0.0 0.0 0.00 

S41 Pipe 30 104.4 0.0010 0.013 13.0 0.0 0.0 0.00 0.0 0.0 0.00 

SE1 Pipe 36 743.3 0.0010 0.013 21.1 25.3 3.3 1.08 25.3 3.3 1.08 

SE2 Channel 42 579.4 0.0010 0.045 56.8 22.7 1.3 0.40 22.7 1.3 0.40 

SE3 Channel 42 2676.0 0.0010 0.045 56.8 22.7 1.3 0.39 22.7 1.3 0.39 

SE4 Channel 42 2162.0 0.0001 0.045 18.0 38.6 0.5 1.00 47.1 0.5 1.00 

SE5 Pipe 42 479.0 0.0010 0.013 31.8 0.0 0.0 0.00 0.0 0.0 0.00 

SE6 Pipe 36 1686.0 0.0030 0.013 36.5 11.9 4.6 0.32 11.9 4.6 0.32 

SE7 Pipe 36 1207.0 0.0030 0.013 36.5 11.8 4.6 0.32 11.8 4.6 0.32 

W1 Pipe 10 658.7 0.0030 0.013 1.2 2.0 2.4 1.08 2.1 2.4 1.08 
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APPENDIX D 

RECOMMENDED IMPROVEMENT 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 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, permitting and administrative costs.  Table D-1 

presents these unit costs for piping installed in both improved and unimproved areas.  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 a 

commonly used index for this purpose.  For purposes of future cost estimate updating, the 

April 2009 ENR CCI for Seattle, Washington is 8704. 
 

These planning level unit cost estimates include the following assumptions:    

 

 Storm sewer depths average 8 feet; 

 No rock excavation;  

 No sheeting, shoring and dewatering will be required;  

 No property or easement acquisition costs;  

 No service connections;  

 No specialty construction costs;  

 Construction by private contractors; 

 A 20% allowance for mobilization, dewatering, traffic control, and erosion control; 

 A 45% engineering, administration and contingency allowance. 

 

Table D-1 

Estimated Unit Costs Summary 
 

Storm Sewer Pipe 

Diameter, inches 

Project Cost, $/linear foot 

(Unimproved Areas) 

Project Cost, $/linear foot 

(Improved Areas) 

12 $150 $170 

18 $225 $250 

24 $270 $300 

30 $300 $340 

36 $380 $430 

 

The project cost estimation for the improvement projects are summarized in Table D-2.   
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Table D-2 

Improvement Project Cost Estimation Summaries 
 

Project 

Identification 

Pipe length, 

linear feet 

Diameter, 

inches 
Unit Cost, $ Total, $ 

EL-1 2,600 36 $430 $1,621,000 

OL-1 750 36 $380 $413,000 

V-1 900 36 $430 $561,000 

R-1 2,100 36 $430 $1,309,000 

R-2 600 24 $270 $235,000 

O-1 1,500 30 $340 $740,000 

I-1 3,000 36 $430 $1,871,000 
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