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EXECUTIVE SUMMARY 

PURPOSE AND OBJECTIVES 
The City of Poulsbo (City) owns, operates and maintains a stormwater collection, 
conveyance, and treatment system that serves approximately 2.5 square miles. The City’s 
stormwater system has evolved over time to meet development needs and regulatory 
requirements. More stringent requirements associated with new federal and state stormwater 
management regulations have placed additional requirements on the City’s stormwater 
management program. In response to both existing and future needs, the City retained 
Parametrix, Inc. to prepare an update to the 1993 Comprehensive Surface Water Management 
Plan and an associated 1998 update.  

The goal of the 2008 plan is to identify the general status of the stormwater system, system 
deficiencies, and actions needed to comply with applicable regulatory requirements. The 
objective of this plan is to provide information that will aid in providing an affordable and 
acceptable level of service to the residents of Poulsbo and the community.  

STUDY AREA AND POPULATION 
Under the Growth Management Act (GMA), the City’s service area is defined as the Urban 
Growth Area (UGA) boundary. The UGA as accepted by the City of Poulsbo and Kitsap 
County is shown in Figure ES-1. 

Population data for the study area is shown in Table ES-1. The City’s 2005 population of 
7,450 residents is expected to increase to 10,552 residents by 2025. Total UGA population is 
projected to increase to 14,808 in 2025 with an annual growth rate of 2.7 percent. 

Table ES-1. Poulsbo Population Forecast 

Year 

Population Distribution 2000 2005 2025 
Annual Growth 

Rate 

City Limits 6,813 7,450 10,552 1.8% 

UGA 901 1,230 4,256 6.4% 

Total 7,714 8,680 14,808 2.7% 

Source: Kitsap County Comprehensive Plan 10 Year Update 2006. 

EXISTING STORMWATER MANAGEMENT PROGRAM 
The City of Poulsbo established its stormwater utility program in 1981 in response to 
increasing levels of urban development. The City established a dedicated funding mechanism 
for stormwater management and located the new function within the City’s Public Works 
Department. The City uses the 1992 Stormwater Management Manual for the Puget Sound 
Basin, published by the Washington State Department of Ecology (Ecology), and the 1997 
Kitsap County Stormwater Management Manual as the technical basis for managing 
stormwater from new development within the City. 

The City’s stormwater program is currently staffed by two full-time equivalent (FTE) 
operation and maintenance (O&M) positions. The Director of Public Works provides 
program management and technical direction. 
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Existing Drainage System and Facilities 
The natural drainage system consists of the Dogfish, Lemolo, Johnson and Bjorgen Creek 
basins, as well as several smaller basins that discharge directly to Liberty Bay. The collection 
system consists of approximately nineteen (19) miles of collection system mains and 
approximately four (4) miles of open drainage ditches, as well as approximately 1,270 catch 
basins that provide for the collection and conveyance of storm and surface water runoff. A 
total of 51 stormwater discharge points (outfalls) have been identified. The treatment system 
includes the operation and maintenance of more than 40 detention systems and more than 20 
water quality treatment facilities.  

Water Quality 
A preliminary assessment of stormwater quality was conducted by the Kitsap County Health 
District (KCHD) in 2003 and 2004. Sampling events were performed during both dry and wet 
weather and generally showed that contaminant concentrations in City stormwater are typical 
of the range found in stormwater from other local studies such as those conducted in 
neighboring Dyes and Sinclair Inlet watersheds. A water quality assessment by the KCHD of 
the Poulsbo area in 2006 found stream water quality to generally be poor due to fecal 
coliform contamination. 

REGULATORY REQUIREMENTS 
The National Pollutant Discharge Elimination System (NPDES) permit program is designed 
to reduce or eliminate the discharge of pollutants to surface water. The NPDES Phase II 
Stormwater Permit for "small" municipal separate stormwater sewer systems was finalized by 
Ecology in January 2007. A permit application and Notice of Intent for Stormwater 
Discharge was submitted by the City to Ecology, per Phase II requirements, in October 2002.  

Minimum Control Measures 
The following six control measures must be implemented as part of the stormwater 
management program under the NPDES Phase II permit: 

• Public education programs and outreach activities about the impacts of stormwater 

• Public involvement/participation in the development, implementation and review of 
the stormwater program 

• Program to detect and eliminate illicit discharges to the City owned storm drain 
system 

• Program to reduce pollutants in stormwater runoff associated with construction, new 
development and redevelopment projects 

• O&M program to prevent or reduce pollutant runoff from municipal facilities 

• Develop and implement a stormwater management program and maintenance manual 
for City stormwater facilities and roads 

• Establish a spill prevention and control program for each of the City’s maintenance 
facilities 

A summary of NPDES permit compliance status, schedule and implementation cost is shown 
in Table ES-2. 
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LOW IMPACT DEVELOPMENT 
The City is participating, along with other Kitsap County jurisdictions, in development of 
technical design standards to aid in implementing Low Impact Development (LID) 
techniques. These LID techniques emphasize storm water management methods that reduce 
impervious areas, retain vegetation and maximize on-site infiltration. The Kitsap Home 
Builders Association (KHBA) is currently leading the LID standard development process, 
under a grant agreement with Ecology. The City intends to begin implementing LID 
regulations following completion of the LID technical standards in 2008 and subsequent 
adoption by Kitsap County. 

OPERATION AND MAINTENANCE PROGRAM 
The purpose of the O&M program is to establish the minimum requirements for inspection, 
operation and maintenance of City-owned and private stormwater facilities. The existing 
stormwater O&M program consists of periodic maintenance of City owned stormwater 
facilities including routine inspection, response to requests for assistance (customer service) 
from City residents, and routine administration including record keeping, contract services, 
supplies, tax and insurance. 

Costs for the City’s O&M program have increased from $165,900 in 2000, to approximately 
$587,000 in 2007. The largest increase has been for administrative costs, which include 
interfund services, public works administration, taxes, insurance, and depreciation. 

Typical annual costs to meet basic facility O&M requirements are estimated at $179,000. 
Administrative costs for operation and maintenance include supervision and management, 
record keeping, professional services, insurance and tax. Administrative labor costs may need 
to be increased to reflect NPDES permit requirements, including record keeping requirements 
and increased stormwater system operation and maintenance data needs. 

CAPITAL IMPROVEMENT PLAN 
The purpose of the Capital Improvement Plan (CIP) is to identify facilities needed to improve 
stormwater collection, conveyance, quantity control and quality control. Projects identified 
for the CIP were developed from City personnel based on their experience with the system, 
review of previous City Stormwater Management Plans, and inspection and evaluation of 
existing City facilities. A total of 17 projects were evaluated as part of the CIP analysis. Each 
project included a description of the purpose and need, schematic design, prioritized rank, 
and planning level cost estimates for each project. Table ES-3 presents a summary of the six-
year CIP. 

 



                City of Poulsbo

2007 2008 2009 2010 2011 2012 2013 Manager Engineer Technician Maintenance Admin
STORMWATER MANAGENMENT PROGRAM (SWMP)

Cost Tracking X No 24 40 40 40 48
Inspection and Enforcement Tracking X No 12 24
Full development and implementation X No
Description of Program Elements X Yes

SWMP ELEMENTS
Education and Outreach Program

Public Outreach Program X No 8 24 40
Business Outreach Program X No 8 24 40
Staff and development industry education X No 12 24 40

Public Involvement and Participation
Advisory Council (Quarterly Mtgs) X No 12 24  
Annual Report available to public via website X No 2 4 8

Illicit Discharge Detection and Elimination
Stormsewer system map X Yes 1 8 8 40
Hotline for spill and illicit discharge reports X No 4 4 4 8
Ordinance prohibiting non-stormwater discharges X No 8 40  
Staff training program X No 8 40 16
Detection program X No 4 24 40 40
Full program implementation X No

Control of Run-off From New Development
Ordinance controlling run-off from new development X Yes 1 8 40
BMP selection and design criteria X No 8 40
Stormwater Permitting and Inspection Process X Yes 1 8 40 40
O&M complaince program and maintenance standards X No 8 40 40 See Note 2
Annual facility inspections X No 8 8 80 See Note 2
Recordkeeping procedures X No 8 8 80 40
Staff training Yes 1 8 16 16 16 8

Pollution Prevention and O&M Program for Municipal Operations
O&M Pollution Prevention Training Program X Yes 1 4 8 8 8 8
Maintenance Standards X Yes 1 8 24
Annual facility inspections X Yes 1 4 8 40
Establish maintenance BMPs X Yes 1 4 24
Staff training X Yes 1 8 8 8 16 8
SWPPPs for maintenance and storage facilities X No 4 8 80

ANNUAL REPORTS
Program implementation status X No 2 8
Description of complaince activities X No 2 8 16
Evaluation of SWMP X No 4 8 16
Description of Any Monitoring Conducted X No 2 8
Monitoring Plan X No 2 8
Effectiveness Monitoring Plan X No 4 8

214 600 684 120 128
10% 29% 33% 6% 6%

$19,260 $45,000 $34,200 $4,800 $5,120

Notes:
1. Current City program partially addresses requirement.  Additional costs for monitoring complaince with new standards, record keeping and enforcement.
2. Costs assumes all inspections are conducted by Technician and not Maintenance staff.

$108,380

Total Hours
Total Hours as Percent Full Time (2080 hrs/year)

Estimated Annual Cost By Staff Position
Total Estimated Annual Program Staff Cost

Table ES-2. Summary of NPDES Permit Compliance Schedule, Status and Estimated Implementation Costs

Element of Current     
City Program?

Year Required Estimated Annual Labor Hours
Permit Element

City of Poulsbo
Stormwater Comprehensive Plan Update ES-7

 258-2237-020
September 2008



2008 2009 2010 2011 2012 2013 Total Cost

South Fork Dogfish Creek Restoration 50,000$     50,000$      350,000$   450,000$      

New Conveyance East of Viking Avenue 44,000$     44,000$        
 

Fjord Drive Drainage Improvements 44,000$      44,000$        
 

Replace Wendy Way Storm Drain 83,000$     83,000$        
 

Noorland Drainage Ditch 57,000$     57,000$        
 

Replace Storm Drain W of 10th Avenue 32,000$     32,000$        
 

American Legion Park Outfall Repair 94,000$     94,000$        

Subtotal 6 Year CIP 94,000$     94,000$      433,000$   89,000$     94,000$     -$               -$                      804,000$      

South Fork Dogfish Creek -  
Regional Detention, Phase 2 823,000$          823,000$      

 
South Fork Dogfish Creek Restoration
7th Ave to Liberty Road 763,000$         763,000$     

 
South Fork Dogfish Creek Restoration   
Wilderness Park Segment 251,000$          251,000$      

 
North Viking Way Regional Facility 926,000$          926,000$      

 
South Viking Way Regional Facility 434,000$          434,000$      

Noll Road Regional Detention Facility 1,052,000$       1,052,000$   

Fjord Drive Shoreline Stabilization 548,000$          548,000$      
 

Fjord Drive/Lemolo Drive  
Drainage and Shoreline Stabilization 155,000$          155,000$      

 
Bjorgen Creek Culvert Replacement  158,000$          158,000$      

Haugen Street Storm Drainage System  158,000$          158,000$      

Subtotal Not Scheduled -$               -$                -$               -$               -$               -$               5,268,000$       5,268,000$   

TOTAL CIP 94,000$     94,000$      433,000$   89,000$     94,000$     -$               5,268,000$       6,072,000$   

City of Poulsbo

                Table ES-3.  Stormwater Capital Improvement Plan

Year Scheduled

PROJECT Not Scheduled 

City of Poulsbo
Stormwater Comprehensive Plan Update ES-9

 258-2237-020
September 2008
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SUMMARY OF SYSTEM DEFICIENCIES 
Evaluation of the existing system consisted of interviewing City engineering staff, field 
review of existing facilities with maintenance staff, review of previous reports, and 
evaluation of regulatory requirements.  

Primary deficiencies consist of localized flooding problems and compliance with NPDES 
Phase II permit record keeping and program administration requirements. Capital 
improvement projects and programmatic changes have been identified as part of this 
stormwater plan update to address these deficiencies. With these improvements, the City’s 
stormwater system appears sufficient to support growth that would occur over the next 20 
years. 

FINANCIAL PLAN 
The purpose of the financial plan is to evaluate current and recent historical costs and 
revenues and determine, based on reasonable assumptions, whether the City can implement 
the recommended O&M and CIP while maintaining the stormwater user rates at existing 
levels. The fiscal planning period for this analysis is the six years from 2008 through 2013. 

Existing Revenues and Costs 
The primary source of revenue is the collection of the monthly user fee which is assessed 
based on an Equivalent Residential Unit (ERU). The fee is currently $7.50 per ERU per 
month. Monthly user fees account for about 92 percent of revenue. Investment interest, 
building permits, fines, and other revenues account for the remaining eight percent of the 
annual revenue. Total revenue in 2007 from all sources was $699,000. 

Expenditures in 2007 were $753,000, with administration costs accounting for about 50 
percent of the total expenditures. On average, capital expenditures accounted for about 30 
percent of the total annual expenditures during the 2000-2007 period. 

Estimated Future Revenue and Costs 
Costs associated with the stormwater program are expected to increase during the next six 
years in order to comply with NPDES permit requirements, as well as implement planned 
capital improvement projects. Cost increases are associated with additional O&M, labor, 
equipment and supplies, as well as administrative costs to better manage and maintain the 
existing systems. Between 2008 and 2013, annual costs are expected to range between 
approximately $700,000 and $1,000,000. Table ES-4 summarizes costs, revenues and overall 
financial status. 

Table ES-4 shows annual costs exceeding revenues and declining capital reserves over the 6 
year CIP schedule. NPDES permit compliance requirements obligate the City to implement 
expanded operations, maintenance and education elements, which are likely to further 
increase costs and further decrease revenue that could be available for capital projects. 

Given existing capital and operating fund reserves, existing rates and future revenues appear 
adequate to support development and implementation of the O&M and administrative 
program required under the NPDES permit, as well as implement a baseline 6-year CIP of 
approximately $804,000. Under the baseline CIP, revenues are sufficient to cover expected 
costs during the 2008 through 2013 period, and no increase in rates appears necessary. 
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RECOMMENDATIONS 
The following recommendations summarize the key findings and recommendations 
associated with this plan update: 

• Develop a stormwater maintenance manual for City stormwater facilities and roads, 
as well as a Stormwater Pollution Prevention Plan for each of the City’s maintenance 
facilities.  

• Continue to participate in the Kitsap Peninsula Clear Water Cooperative to develop a 
public education and information program. 

• Continue to work with the KCHD to develop and implement an on-going program to 
monitor and identify illicit connections to the stormwater system. 

• Complete an update to the stormwater facility inventory and update the inspection 
record database by the end of 2009. 

• Develop and implement an electronic database to track maintenance activities and 
requirements. 

• Revisit the six-year CIP no less than every two years to reassess priorities and 
monitor implementation status.  

• Establish a 0.5 FTE engineering position within the stormwater program that would 
be responsible for ensuring the City meets requirements required by Ecology and the 
NPDES permit program.  

• Reassess program financial status in 2012 after full implementation of the NPDES 
permit to determine costs and revenue requirements. 

 



City of Poulsbo

Projected
2005 2006 2007 2008 2009 2010 2011 2012 2013

Capital
Capital Projects 1 323,800$          977,000$          157,000$          94,000$            94,000$            433,000$          89,000$            94,000$            -$                      

Total Capital Costs 323,800$          977,000$          157,000$          94,000$            94,000$            433,000$          89,000$            94,000$            -$                      

Fund Balances
Operating Fund 1,086,829$       1,222,200$       1,526,200$       5 526,000$          526,000$          526,000$          526,000$          226,000$          6 226,000$          
Capital Reserve 526,600$          369,900$          100,000$          1,006,000$       912,000$          479,000$          390,000$          596,000$          596,000$          

Total Fund Balance 1,613,429$       1,592,100$       1,626,200$       1,532,000$       1,438,000$       1,005,000$       916,000$          822,000$          822,000$          

Revenues 
Service Charges 2 562,800$          655,800$          699,000$          650,000$          700,000$          733,978$          769,605$          806,962$          846,132$          
Restricted Revenues 18,500$            41,562$            5,000$              5,000$              5,000$              5,000$              5,000$              5,000$              5,000$              

Total Revenues 581,300$          697,362$          704,000$          655,000$          705,000$          738,978$          774,605$          811,962$          851,132$          

Expenses
Operation & Maintenance 3 286,600$          739,000$          682,000$          716,100$          751,905$          789,500$          828,975$          870,424$          913,945$          
NPDES Permit Implementation 4 -$                     -$                     -$                     25,000$            50,000$            108,000$          113,400$          119,070$          125,024$          

Total Expenses 286,600$          739,000$          682,000$          741,100$          801,905$          897,500$          942,375$          989,494$          1,038,969$        
TOTAL STORMWATER UTILITY BALANCE 1,584,329$       573,462$          1,491,200$       1,445,900$       1,341,095$       846,478$          748,230$          644,468$          634,163$          

Notes
1. Refer to Table ES-3 for breakdown of CIP costs and schedule.   
2. Service charges for period 2008 through 2013 based on average 1.8% growth per year, and 3.0% CPI adjustment per year.
3. Operation and maintenance costs estimated to increase 5 percent per year.
4.  NPDES permit related costs reflect phased implementation, and 5% increase per year after full program implementation.
5. Transfer $1,000,000 from Operating Fund to Capital Fund in 2008.
6. Transfer $300,000 from Operating Fund to Capital Fund in 2012.

Fund Element

Table ES-4.  City of Poulsbo Stormwater Utility Fund Financial Summary

City of Poulsbo Comprehensive Stormwater Plan ES-13
258-2237-020 

September 2008
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1. INTRODUCTION 

1.1 PURPOSE AND SCOPE 
The City of Poulsbo (City) owns, operates and maintains a stormwater collection, 
conveyance, and treatment system that serves approximately 2.5 square miles within the city 
limits (Figure 1-1). The system consists of gravity collection ditches and pipelines that collect 
stormwater primarily from impervious surfaces such as roads, parking lots, and buildings, and 
conveys it to natural drainage features such as streams and creeks, which eventually 
discharge to Liberty Bay. Water quality treatment and water quantity detention structures are 
interspersed throughout the system, many of which are privately owned and maintained.  

The City’s stormwater system has evolved over time to meet development needs and 
regulatory requirements. More stringent requirements associated with new federal and state 
stormwater management regulations have placed additional requirements on the City’s 
stormwater management program. In response to both existing and future needs, the City 
retained Parametrix, Inc. to prepare an update to the 1993 Comprehensive Surface Water 
Management Plan and an associated 1998 update.  

1.2 GOALS AND OBJECTIVES 
The goal of the 2008 plan update is to identify the general status of the stormwater system, 
system deficiencies, and actions needed to comply with applicable regulatory requirements. 
Specific objectives of the plan consist of the following: 

• Identify flooding, water quality and erosion control problems, and recommend capital 
projects to address these problems. 

• Evaluate requirements and compliance strategies necessary to meet conditions of the 
Phase II National Pollutant Discharge Elimination System (NPDES) Stormwater 
Permit.  

• Evaluate operations and maintenance (O&M) needs and recommend a long-term 
O&M program.  

• Evaluate financial status of the stormwater utility and recommend capital 
improvements, maintenance, and operation plans obtainable under the present 
financial rate system. 

The objective of this plan update is to provide information that will help to provide an 
affordable and acceptable level of service to the residents of Poulsbo and the community.  

1.3 PREVIOUS STORMWATER MANAGEMENT PLANS 
Two previous documents have been prepared that address stormwater management in the 
City of Poulsbo. They are the Comprehensive Surface Water Management Plan, prepared by 
R. W. Beck in 1993, and the Comprehensive Stormwater Management Plan Update, prepared 
by Economic and Engineering Services, Inc. in October 1998. Each of these documents is 
briefly discussed below. 
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1.3.1 1993 Comprehensive Surface Water Management Plan 
This plan was funded by the City and by the Washington State Department of Ecology 
(Ecology) under the Flood Control Assistance Account program. The plan examined the 
existing surface water management system with primary focus on water quantity and quality 
control as well as the preservation and enhancement of environmental resources such as 
wetlands, riparian corridors, and fisheries. The plan identified existing problems and 
deficiencies and recommended a combination of policies, ordinances, regulations, public 
education, increased maintenance activities and capital improvements to help solve the 
identified problems. It established a Citizen Advisory Committee, developed a drainage 
system inventory, prepared a hydrologic and hydraulic analysis of the South Fork of Dogfish 
Creek, developed public education programs to increase the understanding and awareness of 
citizens and business owners, developed a Capital Improvement Program, a Maintenance and 
Operations Plan, and a financial strategy to support the recommended surface water 
management program. It also reviewed local, state and federal policies, regulations, and 
programs relevant to surface water management.  

1.3.2 1998 Comprehensive Stormwater Management Plan Update 
This plan update was prepared by Economic and Engineering Services, Inc. in October 1998 
and reviewed the authority, funding, activities, and regulatory compliance issues associated 
with the City’s stormwater program. It summarized the stormwater program and 
recommended program refinements to meet minimum regulatory and local responsibilities. 
Staffing and funding levels were developed to meet the City’s growing stormwater, water 
quality, and water resource obligations and responsibilities. 

1.3.3 1980 Comprehensive Storm Drain Plan 
This plan, prepared by Roats Engineering in 1980, was the City’s first comprehensive 
planning effort and included an inventory of the City’s drainage system, delineation of 
drainage basin boundaries and flow patterns, development of storm drain design criteria, 
development of runoff estimates for selected City outfalls, development of a capital 
improvement program and development of a financial plan. 
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2. EXISTING STORMWATER MANAGEMENT PROGRAM 

2.1 INTRODUCTION 
The City of Poulsbo established its stormwater utility program in 1981 in response to the 
increasing impacts of urban development. The City established a dedicated funding 
mechanism for stormwater management and located the new function within the City’s 
Public Works Department. 

The stormwater utility provides the citizens of Poulsbo and the surrounding community with 
collection, conveyance, and treatment services in compliance with federal, state and local 
regulatory requirements. Associated responsibilities include the planning, design and 
expansion of the utility in support of the short and long term goals of the City, as well as the 
maintenance, replacement and upgrade of stormwater infrastructure. 

The stormwater utility is responsible for the upkeep of drainage conveyances that collect and 
discharge surface and storm water. This includes cleaning ditches, cleaning culverts, catch 
basin and storm detention pond inspection/cleaning, shoulder grading, and addressing 
localized flooding problems of the public street system. 

These services require an adequate, stable funding program. The City has established the 
basis for such a program, and continued involvement by the public, City Council, and City 
staff will be required to update and maintain the program. It is the intent of this plan to assist 
the City in the process of evaluating the effectiveness of the current stormwater management 
program, and to recommend improvements needed to address regulatory requirements and/or 
system deficiencies. 

2.2 OPERATION AND MAINTENANCE 
The City’s stormwater program is staffed by two full-time equivalent (FTE) O&M positions. 
Support from within the City, including the Director of Public Works for management and 
technical direction, and administrative support, amounts to the equivalent of another 0.25 
FTE. Policy, planning, capital and technical decisions are made by the Director of Public 
Works.  

Stormwater maintenance is provided by the City’s Utility Maintenance Crew. Annual 
stormwater maintenance has historically consisted primarily of ditch cleaning, inlet cleaning, 
and culvert repair, using equipment and vehicles from the Street Department.  

2.3 CAPITAL IMPROVEMENTS 
Capital improvements over the 1998 to 2005 period have generally focused on smaller 
infrastructure replacement and upgrades, and equipment purchases. More recent significant 
capital improvement projects included purchase of a new vactor truck for system 
maintenance in 2006, and construction of the new Caldart Regional Detention Facility in 
2006. A primary objective of this plan update is to prepare an updated capital improvement 
plan (CIP) that will guide implementation of new stormwater capital facilities.  

2.4 EXISTING POLICIES, REGULATIONS AND ORDINANCES 
The City of Poulsbo currently uses the 1992 Stormwater Management Manual for the Puget 
Sound Basin, published by Ecology, and the 1997 Kitsap County Stormwater Management 
Manual as the technical basis for managing stormwater from new development within the 
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City. In the case of conflict between these two technical documents, the more stringent 
applies. 
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3. EXISTING CONDITIONS AND FACILITIES 

3.1 INTRODUCTION 
The existing drainage system consists of a network of natural features and constructed 
facilities that collect, convey, treat and discharge surface water. The natural drainage features 
include streams, wetlands, and Liberty Bay. These features provide valuable environmental 
resources including fish and wildlife habitat and recreational and commercial opportunities. 
The constructed facilities include pipe systems, culverts, ditches, bioswales, underground 
detention vaults, and other quantity and quality control facilities.  

3.2 STUDY AREA DESCRIPTION 
The Growth Management Act (GMA) requires, among other things, consistency between 
land use and utility plans and their implementation. This chapter demonstrates the 
compatibility of the Stormwater Management Plan with other plans, identifies the designated 
land uses within the existing and future service area, and identifies population projections 
within the planning area. 

3.2.1 Service Area 
The City of Poulsbo is located adjacent to Liberty Bay, which is a portion of Puget Sound in 
central Kitsap County. Figure 3-1 shows the City limits and the urban growth area (UGA) 
approved by Kitsap County and Poulsbo. The Poulsbo stormwater utility service area 
generally coincides with the UGA. The City and County, through the comprehensive 
planning process completed by Kitsap County in 2006, have designated the Poulsbo UGA as 
shown in Figure 3-1. 

Most of the land area within the City limits and UGA is designated for residential use. 
Approximately 65 percent of the land area within the City limits and approximately 93 
percent of the land area within the UGA is designated for residential use. Commercial use 
accounts for approximately 22 percent of the land area within the City limits and less than 2 
percent of the land area within the UGA. The remaining land area is designated for business 
park, light industrial, open space, parks, conservation (environmentally sensitive areas), and 
public schools uses. There are no significant industrial or manufacturing uses in the Poulsbo 
area. 

3.2.2 Climate 
The average annual precipitation for Poulsbo is about 37 inches and the average annual 
temperature is approximately 60°F. The climate is heavily influenced by Poulsbo’s proximity 
to the Pacific Ocean. Maritime air has a moderating influence on landward temperature in 
both winter and summer. The prevailing wind is from the south or southwest in fall and 
winter, gradually shifting to west or northwest in late spring and summer. There is a well-
defined dry season in summer and a rainy season in winter characterized by prolonged 
periods of moderate rainfall and cloudiness. 

3.2.3 Topography, Geology, and Critical Environmental Areas 
Poulsbo is typical of Kitsap County, with numerous hills and valleys, streams, and marine 
waterfront (Figure 3-2). Elevations range from sea level to 440 feet, with moderate to steep 
slopes prevalent. Two ridges run along each side of Liberty Bay and gradually rise in 
elevation to the north, accentuating the general topographical trend within Poulsbo. 
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Surface soils in the Poulsbo area consist of Vashon Till (hardpan) with a depth ranging from 
20 to 40 inches. The majority of soil within the UGA is composed of the Poulsbo-Ragnar 
unit, which is composed of a gravelly sandy loam. The soil profile is nearly level to 
moderately steep, moderately deep, and moderately well drained on broad uplands. 

Geologically critical areas are places highly susceptible to erosion, landslides, earthquakes, or 
other geologic events. In Poulsbo, the most hazardous of these areas is typically found along 
the marine shoreline and stream ravines. In many cases, these areas may be extremely 
desirable for development because of their scenic views or water and beach access, but their 
development may endanger people, property, and surface water resources. 

Environmental critical areas within the study area include the Liberty Bay marine shoreline; 
Dogfish Creek, which drains into Liberty Bay at the northern end of the bay; the wetlands 
along the South Fork of Dogfish Creek, which follows SR 305 from Bond Road south, and 
steep slopes adjacent to Liberty Bay. 

The GMA requires that critical areas be designated and protected. Critical areas include 
aquifer recharge areas, wetlands, and steep slopes. Appendix A contains the State 
Environmental Policy Act (SEPA) checklist that addresses critical areas. 

3.2.4 Flood Areas 
Areas designated as 100-year and 500 year flood zones are located along the western and 
eastern sides of Liberty Bay and along Dogfish Creek, as shown on Figure 3-3. A 100-year 
storm event has a one percent chance of occurring each year, although this type of storm may 
occur more frequently. The areas portrayed in Figure 3-3 were identified by FEMA from 
aerial photos and topographic maps. 

3.2.5 Water Utility 
The City of Poulsbo owns and operates the water utility, as well as a sewer utility. The City’s 
Comprehensive Water Plan was completed in 2007. Water service is provided to essentially 
the same customer base and area as stormwater service. Poulsbo has an intertie at Finn Hill 
Road to the Kitsap County Public Utility District (KCPUD) No. 1 System. The City has five 
deep wells, and all are chlorinated and fluoridated. Table 3-1 summarizes the five wells. 

Table 3-1. Poulsbo Water Supply Wells 

Well Average Production (gpd*) for 2005 
Big Valley Well No. 1 148,200 
Big Valley Well No. 2 357,600 

Pugh Well 216,300 
Lincoln Well 171,300 

Westside Well Online in 2006. No data available 
* gpd = gallons per day 

Source: City of Poulsbo Water Plan (2007) 
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3.2.6 Sanitary Sewer Utility 
The City of Poulsbo Comprehensive Sanitary Sewer Plan was completed in 2008 
(Parametrix, 2008). The City’s sewer collection system was initially constructed during the 
1930s and 1940s. In 1942, a primary wastewater treatment plant was constructed near the 
City’s business district. The City-owned treatment plant discharged to Liberty Bay until the 
late 1970s. In 1978, the Central Interceptor was constructed along SR 305 to transport flows 
to facilities owned by Kitsap County. The County facilities transport wastewater from 
Lemolo to the Central Kitsap Wastewater Treatment Plant (CKWWTP) in Brownsville. The 
flow crosses Liberty Bay via two 12-inch gravity siphons and is routed south to the 
CKWWTP. 

The collection system contains a variety of pipe materials including concrete, PVC, and 
ductile iron. Over time, sewers in the oldest part of the City have been replaced, which has 
reduced infiltration/inflow. Eight pump stations transport flow throughout the collection 
system. The existing system transports flow to the Kitsap County Metering Station at Johnson 
Road and Peterson Way. From that point, flow is directed to the CKWWTP through County 
conveyance facilities. 

Primary deficiencies consist of high inflow and infiltration (I&I), and potential capacity 
constraints in the downstream conveyance system owned by Kitsap County. Capital 
improvement projects have been identified to address deficiencies, including the Central 
Poulsbo I&I Reduction project, a new inflow reduction program, and increasing the capacity 
of the Lemolo pipeline that conveys flow under Liberty Bay to the CKWWTP. 

3.3 EXISTING DRAINAGE SYSTEM 

3.3.1 Natural System 
The natural drainage system consists of the Dogfish, Lemolo, Johnson and Bjorgen Creek 
basins, as well as several smaller basins that discharge directly to Liberty Bay. Existing 
drainage conditions and basin limits are shown in Figure 3-4. 

The Dogfish Creek basin, which comprises a 4,700-acre watershed, flows through Poulsbo. 
The main channel flows in a southerly direction draining the Big Valley area. The East Fork 
flows in a southwesterly direction draining the Lincoln Hill and Bond Road areas. The South 
Fork flows north and northwest along and adjacent to State Highway 305. The South Fork is 
located entirely within the City limits and, even though the smallest of the branches, is 
therefore the most significant natural drainage feature with respect to this plan. Since it drains 
a developed and urbanized area, it is subject to erosion, periodic flooding, and water quality 
concerns.  

The headwaters of the South Fork begin at the North Kitsap High School (NKHS) east of 
Caldart Avenue. Flow is concentrated in a deep and eroded channel near the intersection of 
Caldart Avenue and Hostmark. The stream flows west to State Highway 305 where it crosses 
the highway, Lincoln Road, and 8th Avenue in culverts. It then flows north along Highway 
305, crossing it several times, until it joins the main Dogfish Creel channel near Bond Road, 
just prior to discharging into Liberty Bay. 

The southeastern corner of the City of Poulsbo, located approximately between Noll Road 
and Caldart Avenue, drains to the south into Bjorgen Creek, which flows south across 
Highway 305 and discharges into Ne Si Ka Bay. The western portion of the City, including 
most of the Olhava development, generally drains south to Johnson Creek. 
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3.3.2 Constructed System 
The City maintains a Comprehensive Stormwater Map of the entire constructed system. This 
map shows lengths and sizes of many of the more recently installed systems. As new 
developments are planned and constructed, the stormwater map is updated.  

The collection system consists of approximately 19 miles of collection system mains and 
approximately four miles of open drainage ditches, and 1,270 catch basins that provide for 
the collection and conveyance of storm and surface water runoff. The KCHD has identified 
51 stormwater discharge points.  

The treatment system includes the operation and maintenance of more than 40 detention 
systems and more than 20 treatment facilities. Examples of water quality treatment facilities 
are wet ponds, oil water separators, and bioswales. Examples of water quantity detention 
structures are detention ponds and underground vaults. 

Public and private stormwater facilities are summarized in Table 3-2. A listing of specific 
facilities is provided in Appendix B. 

Table 3-2. Summary of Stormwater Facilities, City of Poulsbo 

Facility  
Type 

No. City Owned 
Facilities 

No. Privately Owned 
Facilities 

Total No. 
Facilities 

Above Ground Detention 12 17 29 
Underground Detention 10 9 19 
Bioswale 17 10 27 
Oil water Separator 1 5 6 
Control Structure 31 42 73 
Totals 71 83 154 

The City is currently in the process of updating the stormwater facility inventory. This update 
is expected to be complete in late 2008 or 2009. 

3.4 STREAM AND MARINE WATER QUALITY 
A report on stream and marine water quality in the Liberty Bay watershed was prepared by 
the KCHD in 2006 (Appendix C). Stream water sampling was performed at Johnson, 
Dogfish, SFDC and Bjorgen Creeks, and at four location in Liberty Bay. Monitoring 
parameters consisted of fecal coliform bacteria, pH, dissolved oxygen and temperature. 
Monitoring results and conclusions are provided in the report contained in Appendix C. In 
general, the KCHD concluded that stream water quality was typically poor, primarily due to 
violations of the fecal coliform water quality standard. Marine water quality near Poulsbo 
was also moderate to poor, primarily due to the effect of stream water discharges. 

3.5 OUTFALLS AND STORMWATER WATER QUALITY 
The City contracted with the KCHD in 2002 through 2005 for stormwater outfall inventory, 
stormwater system dry and wet weather water quality monitoring, and detection and 
elimination of illicit discharges to the stormwater system. The report City of Poulsbo 
Nonpoint Pollution Impacts to South Fork of Dogfish Creek (July 2002) describes the first 
phase of meeting the NPDES elements for the Dogfish Creek Drainage Basin. The City of 
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Poulsbo Stormwater Outfall Inventory and Illicit Discharge Detection and Elimination 
Program report summarizes the second phase of meeting the NPDES elements, expanding 
into the Bjorgen Creek basin and Liberty Bay shoreline, along with additional work in the 
Dogfish Creek Basin. This report is provided in Appendix C. 

3.5.1 Outfall Inventory 
A total of 51 stormwater discharge points were identified by the KCHD in the City 
stormwater drainage system. Twenty-three outfalls discharge to the main stem of Dogfish 
Creek and the South Fork of Dogfish Creek, 19 outfalls discharge to Liberty Bay, six outfalls 
discharge to Bjorgen Creek and three outfalls discharge to Johnson Creek. 

The outfall designations, location descriptions, water body impacted by the discharge and 
latitude/longitude, and outfall diameter/material are shown in Appendix C. Maps of the 
stormwater outfall location are also shown in Appendix C. 

3.5.2 Dry Weather Stormwater Monitoring 
Stormwater outfalls were sampled by the KCHD during the dry weather survey if flow was 
present. Samples were analyzed for parameters indicative of car or laundry washing 
(surfactants), industrial or commercial waste water (pH, hardness, copper, and zinc), poor 
construction erosion control (turbidity), excessive fertilizers (nitrates and phosphorus) and 
human or animal sewage (fecal coliform bacteria and ammonia). Flows were present at 15 of 
51 (29 percent) stormwater discharge points. All were sampled and analyzed. Complete water 
quality results are shown in Appendix C and are summarized as follows: 

• Seven of 15 (47 percent) flows were positive for detergents. All were traced to car 
washing from residential and commercial areas.  

• Indicators for industrial or commercial waste water were present at two sites. 
Elevated zinc was detected at PSW01 and PSW36. These two stormwater systems 
were inspected visually and no unusual discharges were observed. 

• Nitrate-nitrogen concentrations were elevated at outfall PSW 24 which collects 
drainage from a residential neighborhood located near the Poulsbo Yacht Club. 
Results are likely linked to use of soluble garden fertilizer. 

Four discharge points had high fecal coliform and were visually inspected and sampled for 
indications of a sanitary sewer connection.  

3.5.3 Wet Weather Stormwater Monitoring 
A preliminary assessment of stormwater fecal coliform pollution was conducted by the 
KCHD at stormwater outfalls during storm events in fall of 2003 and 2004. Three sampling 
events were performed during storm events of greater than 0.5 inch rainfall for the 24-hour 
period during the sampling event. The preliminary assessment found that fecal coliform 
concentrations in City stormwater are typical of the range found in stormwater from other 
local studies such as the Fecal Coliform Total Maximum Daily Load study from the Dyes and 
Sinclair Inlet watersheds. Appendix C shows the results for wet weather sampling of 
stormwater outfalls.  

3.5.4 Pollution Identification and Control 
Fecal coliform bacteria are an indicator of human and animal waste. Dogfish Creek and 
Liberty Bay are listed on the Washington State list of Impaired Water Bodies (303d) for fecal 
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coliform bacteria. The majority of Liberty Bay is classified by the Washington State 
Department of Health as prohibited to shellfish harvest due to fecal pollution.  

Fecal pollution sources include failing onsite sewage systems, wild, domestic and agricultural 
animal waste, inadequate sanitary sewer infrastructure, illegal dumping, and stormwater. City 
stormwater discharges to Liberty Bay, the South Fork of Dogfish Creek and Bjorgen Creek 
are contributors of fecal pollution.  

In response to the fecal pollution problem, the KCHD completed the Dogfish Creek 
Restoration Project in 2004. The project included surveying for animal waste and failing 
onsite sewage systems. A majority of the project was located in unincorporated Kitsap 
County. However, the South Fork of Dogfish Creek is located in the City. The City funded 
surveying the remaining septic systems located in the City limits which may contribute fecal 
pollution to South Fork Dogfish Creek. Pollution source correction performed by the 
residents of the Dogfish Creek basins has resulted in significant reductions in fecal coliform 
levels, in both the main stem and the South Fork of Dogfish Creek. 
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4. REGULATORY REQUIREMENTS 
This chapter describes the requirements of the NPDES Phase II Stormwater Regulations, and 
the general status of the City’s compliance with program requirements. 

4.1 INTRODUCTION 
The Environmental Protection Agency (EPA) NPDES program was developed to help reduce 
or eliminate the discharge of pollutants from point sources such as industries, large 
municipalities, and other facilities that discharge directly to surface water. The NPDES Phase 
II Regulation extended coverage of the NPDES program to certain "small" municipal 
separate stormwater sewer systems (MS4s). Phase II communities are identified under the 
rules as jurisdictions that: 

• Own and operate a storm drain system 

• Discharge to surface waters 

• Are located in urbanized areas 

• Have a population greater than 1,000 people 

The focus of these requirements is to develop, implement, and enforce a stormwater 
management program designed to reduce the discharge of pollutants from the stormwater 
system to surface water or groundwater sources. 

Ecology, who is responsible for compliance with NPDES requirements in Washington State, 
has determined that the City of Poulsbo operates a MS4. A permit application and Notice of 
Intent for Stormwater Discharge was submitted to Ecology in October 2002. Ecology 
finalized the NPDES Phase II permit in January 2007. A copy of the City’s 2007 Stormwater 
Management Program report for the NPDES Permit is provided in Appendix D. 

4.2 MINIMUM CONTROL MEASURE REQUIREMENTS 
The NPDES permit includes five control measures that communities with MS4s must 
implement as part of their stormwater management program under the NPDES Phase II 
permit program. 

The following sections discuss the general requirements of each of these six minimum control 
measures, status of the City’s compliance with the existing minimum control measures, and 
additional measures that should be completed by the City to meet Phase II permit 
requirements. The 2007 Stormwater Management Program Report (Appendix D) provides 
additional detail on the status of the City’s compliance with specific permit requirements. 

4.2.1 Public Education and Outreach on Stormwater Impacts 
The NPDES permit requires public education programs to distribute educational literature to 
the community and conduct outreach activities about the impacts of stormwater discharges on 
water bodies and how the public can help reduce pollutants in stormwater. The public 
education program must inform citizens, business, technical staff and developers about steps 
to be taken to help reduce stormwater pollution including proper use and disposal of garden 
chemicals (fertilizers, pesticides, etc.), protecting and restoring riparian (river bank, stream 
bank) vegetation, low impact development techniques and proper disposal of oil or household 
hazardous waste (cleaning chemicals, paints, solvents, etc.). 
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Methods to inform and educate the public regarding stormwater may include distributing 
brochures or fact sheets, sponsoring speaking engagements before community groups, 
providing public service announcements, grade school educational programs, and 
community-based project relating to stormwater protection. 

4.2.1.1 Current Status 
The City has entered into an Interlocal Agreement with the Kitsap Peninsula Clear Runoff 
Collaborative (KPCRC) to develop a public education plan that will meet NPDES permit 
requirements. The agreement is for a four year period, and will enable the City to pool 
resources with other Kitsap County jurisdictions in developing and implementing a public 
education and outreach plan. The plan will identify preferred public information methods, 
frequency, implementation schedule, and costs. 

4.2.2 Public Involvement/Participation 
The permit requires that the public be included in the development, implementation, and 
review of the stormwater program. Public involvement/participation may include serving as a 
citizen representative on a stormwater management panel, attending public hearings, working 
as a citizen volunteer to educate other individuals about the program, or participating in 
volunteer monitoring efforts. Annual reports describing status of the City’s program are a 
required element. The City’s 2007 Annual Report is included in Appendix D. 

4.2.2.1 Current Status 
The City periodically holds public meetings to gather input relating to the existing stormwater 
program and proposed upgrades and/or revisions to the program that could affect the general 
public. These meetings include City Council hearings and workshops for review and 
comment on Stormwater Comprehensive Plan updates and NPDES Annual Reports. The City 
supports volunteer and community service group activities design to protect the environment. 
This support includes labor, equipment, and materials. The City’s participation in the KPCRC 
will also ensure compliance with this requirement. 

4.2.3 Illicit Discharge Detection and Elimination 
The permit requires the City to develop, implement, and enforce a program to detect and 
eliminate illicit discharges to City owned storm drain system. The program must include, at a 
minimum, the following: 

• Develop a storm sewer system map including all outfall locations and names/location 
of all water bodies where discharge from outfalls occurs. 

• Develop and adopt an ordinance that, to the extent allowable by law, effectively 
prohibits non-stormwater discharges into the storm sewer system and implements 
appropriate enforcement action when necessary. 

• Develop and implement a plan to detect and address non-stormwater discharges, 
including illegal dumping, to the storm sewer system. 

• Inform public employees, businesses, and the general public of hazards associated 
with illegal discharges and improper disposal of waste. 

To detect and address illicit discharges, the permit also requires that the following be 
included in the program: 
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• Procedures for locating priority areas likely to have illicit discharges. This could 
include visually screening outfalls during dry weather and sampling for select 
pollutants as part of procedures for identifying priority areas. 

• Procedures for tracing the source of illicit discharge. This may include a program to 
promote, publicize, and facilitate public reporting of illegal connections or 
discharges. 

• Procedures for removing the source of the discharge. 

• Procedures for staff training, program evaluation and assessment. 

4.2.3.1 Current Status 
The City contracted with the KCHD in 2005 to complete a stormwater outfall inventory, 
conduct a dry and wet weather water quality screening, and survey to detect and eliminate 
illicit discharges to the stormwater system. The results of these activities are documented in 
the City of Poulsbo Stormwater Outfall Inventory and Illicit Discharge Detection and 
Elimination Program report provided in Appendix C.  

As part of a regional grant-supported program in 2008, the City has partnered with the KCHD 
to proceed with the second phase of this investigation. This will include establishing priorities 
for visual inspection of receiving waters prior to February 15, 2010, and field assessments for 
three high priority water bodies by February 15, 2011. 

Through another regional grant-supported program in 2008, the City has also partnered with 
the Kitsap County Solid Waste Division to conduct site visits whereby businesses in Poulsbo 
can better understand how their activities impact stormwater quality, and to provide technical 
assistance to these businesses for better control of stormwater runoff. 

4.2.4 Control Runoff from New Development, Redevelopment and Construction 
Sites 
This control measure includes development, implementation, and enforcement of a program 
to reduce pollutants in stormwater runoff associated with new development, re-development 
and construction activities. In general, this program must include: 

• An ordinance or regulatory mechanism to require runoff control as well as sanctions 
to ensure compliance. 

• Requirements for selection and implementation of best management practices 
(BMPs). 

• Requirements for construction site to control waste such as discarded materials, 
concrete truck washout, chemicals, litter, and sanitary waste that may impact water 
quality. 

• Procedures for site plan review, which incorporate considerations of potential water 
quality impacts and use of LID techniques. 

• Procedures for receipt and consideration of information submitted by the public. 

• Procedures for site inspection, operation and maintenance, and enforcement. 

4.2.4.1 Current Status 
Through Ordinance No. 96-08, the City of Poulsbo imposes requirements for stormwater 
management, including development, redevelopment, and construction sites. As a basis for 
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these requirements, the City follows the design standards adopted by Kitsap County. As 
Kitsap County adjusts and updates their standards, the City of Poulsbo adjusts and updates 
accordingly. This helps to ensure a high level of stormwater management, as well as 
consistency and continuity of performance among jurisdictions in this region. In 2008, it is 
anticipated that standards for LID techniques will be established to encourage source 
reduction and help minimize disturbance of native soils and vegetation. 

The City has a permitting process which includes plan review, inspection and enforcement. 
The City’s Planning, Building, Engineering and Public Works Departments are involved in 
the review process. Once a project has been approved, field inspections are conducted during 
construction. If stormwater management standards are not met, enforcement actions such as 
stop work orders and compliance schedules are imposed. Final approval is not granted unless 
all applicable conditions of approval have been satisfied. Refinements to the City’s review, 
inspection, enforcement and tracking activities will be made, to assure full compliance with 
the NPDES permit prior to August 15, 2009. 

The City annually inspects City-owned stormwater facilities, and also has a program for 
scheduled cleaning of catch basins. Other operations and maintenance activities are 
conducted on an as needed basis. To fully comply with the August 15, 2009, permit 
requirement the City will increase its efforts in terms of inspecting privately owned 
stormwater controls (including BMPs) and documenting maintenance activities. In addition, 
the City will establish standards regarding required maintenance, and will also establish a 
regulatory mechanism to identify maintenance responsibilities and enforcement procedures. 

4.2.5 Pollution Prevention/Good Housekeeping for Municipal Operations 
This requirement is to develop and implement an O&M program that has the ultimate goal of 
preventing or reducing pollutant runoff from municipal facilities. The program must include 
employee training to reduce stormwater pollution of maintenance and other facility activities. 
At a minimum, the following must be considered in program development: 

• Maintenance standards activities, schedule, and long-term inspection procedures for 
all system components and BMPs to reduce pollutants discharges relating to 
municipal operations. 

• Controls for eliminating or reducing the discharge of pollutants from streets, 
municipal parking areas, maintenance and storage yards and other facilities. 

• Procedures for proper waste disposal. 

• Methods and procedures to reduce pollutants from lands owned and maintained by 
the City. 

O&M must be an integral part of the stormwater maintenance program, since O&M reduces 
the risk of water quality issues. 

4.2.5.1 Current Status 
The City intends to develop an O&M Plan that details operation, maintenance, and inspection 
protocols for City and private stormwater facilities. Annual inspections of system 
components are currently conducted by the City. A computerized maintenance management 
program is being considered to provide for regular inspection and maintenance of the City’s 
storm drain system. Municipal employees responsible for the maintenance of the City’s 
public facilities receive periodic training relating to stormwater pollution prevention. 
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Currently, documentation of O&M activities is decentralized and incomplete. Prior to 
February 15, 2010, record keeping for the City’s inspections, maintenance and repair 
activities will be formalized in accordance with permit requirements. 

4.3 SUMMARY OF NPDES COMPLIANCE STATUS 
The City is in compliance with NPDES requirements and timelines. Table 4-1 summarizes 
NPDES compliance requirements, schedules and potential implementation costs. The 2007 
Stormwater Management Program report (Appendix D) provides detailed descriptions of the 
City’s compliance status and action plan. 

Based on the implementation costs identified in Table 4-1, it is likely that the City will need 
to expand the stormwater program to include a Stormwater Engineer or equivalent by no later 
than 2009. This staff person would be responsible for ensuring compliance with NPDES 
permit requirements. Current revenues appear sufficient to fund this position at 0.5 FTE 
through 2012 or 2013. Refer to Chapter 8 for additional detail on program financial analysis. 

4.4 LOW IMPACT DEVELOPMENT 
Education regarding the benefits of LID is a requirement of the NPDES permit. Use of LID is 
also encouraged by Ecology’s Stormwater Management Manual. The City is participating, 
along with other Kitsap County jurisdictions, in development of technical design standards to 
aid in implementing LID techniques. These LID techniques emphasize storm water 
management methods that reduce impervious areas, retain vegetation and maximize on-site 
infiltration. The KHBA is currently leading the LID standard development process, under a 
grant agreement with Ecology. The City intends to begin implementing LID regulations 
following completion of the LID technical standards in 2008, and subsequent adoption by 
Kitsap County. 



                City of Poulsbo

2007 2008 2009 2010 2011 2012 2013 Manager Engineer Technician Maintenance Admin
STORMWATER MANAGENMENT PROGRAM (SWMP)

Cost Tracking X No 24 40 40 40 48
Inspection and Enforcement Tracking X No 12 24
Full development and implementation X No
Description of Program Elements X Yes

SWMP ELEMENTS
Education and Outreach Program

Public Outreach Program X No 8 24 40
Business Outreach Program X No 8 24 40
Staff and development industry education X No 12 24 40

Public Involvement and Participation
Advisory Council (Quarterly Mtgs) X No 12 24  
Annual Report available to public via website X No 2 4 8

Illicit Discharge Detection and Elimination
Stormsewer system map X Yes 1 8 8 40
Hotline for spill and illicit discharge reports X No 4 4 4 8
Ordinance prohibiting non-stormwater discharges X No 8 40  
Staff training program X No 8 40 16
Detection program X No 4 24 40 40
Full program implementation X No

Control of Run-off From New Development
Ordinance controlling run-off from new development X Yes 1 8 40
BMP selection and design criteria X No 8 40
Stormwater Permitting and Inspection Process X Yes 1 8 40 40
O&M complaince program and maintenance standards X No 8 40 40 See Note 2
Annual facility inspections X No 8 8 80 See Note 2
Recordkeeping procedures X No 8 8 80 40
Staff training Yes 1 8 16 16 16 8

Pollution Prevention and O&M Program for Municipal Operations
O&M Pollution Prevention Training Program X Yes 1 4 8 8 8 8
Maintenance Standards X Yes 1 8 24
Annual facility inspections X Yes 1 4 8 40
Establish maintenance BMPs X Yes 1 4 24
Staff training X Yes 1 8 8 8 16 8
SWPPPs for maintenance and storage facilities X No 4 8 80

ANNUAL REPORTS
Program implementation status X No 2 8
Description of complaince activities X No 2 8 16
Evaluation of SWMP X No 4 8 16
Description of Any Monitoring Conducted X No 2 8
Monitoring Plan X No 2 8
Effectiveness Monitoring Plan X No 4 8

214 600 684 120 128
10% 29% 33% 6% 6%

$19,260 $45,000 $34,200 $4,800 $5,120

Notes:
1. Current City program partially addresses requirement.  Additional costs for monitoring complaince with new standards, record keeping and enforcement.
2. Costs assumes all inspections are conducted by Technician and not Maintenance staff.

$108,380

Total Hours
Total Hours as Percent Full Time (2080 hrs/year)

Estimated Annual Cost By Staff Position
Total Estimated Annual Program Staff Cost

Table 4-1. Summary of NPDES Permit Compliance Schedule, Status and Estimated Implementation Costs

 Element of Current     
City Program?

Year Required Estimated Annual Labor Hours
Permit Element

City of Poulsbo
Comprehensive Stormwater Plan  4-7

258-2237-020 
September 2008



2008 Final Stormwater Management Plan  
City of Poulsbo 

 

September 2008 │ 258-2237-020 5-1 

5. OPERATION AND MAINTENANCE 

5.1 PURPOSE AND SCOPE 
This chapter describes the purpose, objectives, and procedures associated with the City 
stormwater O&M program. The purpose of the O&M program is to establish the minimum 
requirements for inspection, operation and maintenance of City-owned and private 
stormwater facilities. 

The following are components of the City’s stormwater O&M program: 

• Inventory of existing City owned and privately owned stormwater facilities 

• Description of Preventative Maintenance Procedures (PMPs) that are consistent with 
current regulatory guidance 

• Estimates of O&M costs required to meet minimum recommended O&M 
requirements 

The following sections provide a summary of regulatory considerations, a description of 
current stormwater facilities, recommended maintenance procedures and schedules, 
administrative requirements, and the estimated yearly cost for implementing the O&M Plan. 

5.2 O&M REGULATORY CONSIDERATIONS 
One of the five control measures of the Phase II NPDES permit consists of pollution 
prevention and good housekeeping, which includes requirements for establishment of a 
maintenance program and development of stormwater inspection procedures. This chapter 
describes procedures for meeting the requirements of this minimum control measure. 

In addition, stormwater facility maintenance standards have been developed by Ecology and 
are presented in the Stormwater Management Manual for Western Washington (August 
2005). These standards describe procedures for assessing if maintenance is required for 
stormwater facilities based on the results of periodic inspection. The PMPs included in 
Appendix E reflect these standards. 

5.3 EXISTING O&M PROGRAM 
The existing stormwater O&M program consists of the following general elements: 

• Periodic maintenance of City owned stormwater facilities including routine 
inspection 

• Response to requests for assistance (customer service) from City residents 

• Routine administration including record keeping, contract services, supplies, tax and 
insurance 

• Combined labor of approximately 4,000 hours, or 2 FTE employees 

• Annual costs (2007) of approximately $587,000 

Staffing levels and costs have increased significantly since the last Stormwater 
Comprehensive Plan Update in 1998 (EES 1998). Annual stormwater O&M costs over the 
2000 to 2007 period are summarized in Table 5-1. 
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Table 5-1. Summary of Stormwater O&M Costs, 2000 to 2007 

Year 

Staffing 
Level 

(FTEs) Administration 1 Maintenance 
Customer 
Service  Operations Total Cost 

2000 1.5 $118,700 $23,600 -- $23,600 $165,900 
2001 1.5 $112,300 $21,000 $2,000 $18,900 $154,200 
2002 1.5 $122,000 $29,300 $6,400 $12,700 $174,000 
2003 2 $215,300 $34,600 $3,200 $21,000 $274,100 

2004 2 $240,400 $12,900 $4,700 $57,200 $315,200 
2005 2 $289,674 $54,956 $7,593 $52,314 $406,537 
2006 2 $317,407 $28,724 $5,516 $$99,483 $451,130 
2007 2 $375,964 $13,765 $500 $197,283 $587,512 
1 Includes interfund services, taxes, and depreciation 

Table 5-1 shows O&M costs increasing by 90 percent between 2000 and 2004, and increasing 
by 86 percent between 2004 and 2007. The largest increase has been for administrative costs, 
which include interfund services, public works administration, taxes, insurance, and 
depreciation.  

The City does not currently have a formal stormwater O&M program that includes routine 
record keeping of maintenance activities and costs, or an O&M Manual. 

5.4 INSPECTION PROGRAM 
Stormwater facilities must be routinely inspected to insure proper operation. Routine 
inspection is needed for both City-owned and private facilities that discharge to the City 
storm drain system. The list of existing facilities including both City-owned and privately 
owned facilities are included in Appendix B. This list of facilities is several years old and 
likely under estimates the total number of facilities. The inventory will be updated based on 
the inspection program currently planned to be completed in 2008 or 2009. 

Inspections of stormwater facilities should be conducted at least semi-annually to insure 
proper operation and to determine if any problems or potential problem exist. Additional 
inspections should be conducted following extreme storm events were precipitation exceeds 
1-inch of rainfall over a 24-hour period. The need for more frequent inspection of problem 
facilities will be determined based on the results of the initial two or three inspection rounds. 

5.5 OPERATION AND MAINTENANCE PROCEDURES 
Preventive maintenance should be conducted to reduce the potential for failure of a 
stormwater facility. Results of periodic inspections should also be used to assess the need for 
maintenance. PMPs have been developed for stormwater facilities that are presently operated 
and maintained within the City of Poulsbo or may be constructed in the near future. These 
PMPs include inspection as well as physical maintenance components. The following PMPs 
are included in Appendix E and have been developed for stormwater facilities that are 
presently operated and maintained within the City of Poulsbo or may be constructed in the 
near future. 

• PMP #1 – Detention Pond 

• PMP #2 – Detention Tank and Vault 
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• PMP #3 – Infiltration/Retention Pond 

• PMP #4 – Biofiltration Swale 

• PMP #5 – Control Structure 

• PMP #6 – Oil / Water Separator 

• PMP #7 – Catch Basin 

• PMP #8 – Stormwater Filter 

• PMP #9 – Drainage Channel and Culvert 

These PMPs provide general guidelines consistent with NPDES Phase II requirements and 
Ecology stormwater management recommendations. They should be routinely reviewed and 
updated to reflect needs and requirements that are specific to the City of Poulsbo. 

5.5.1 O&M Frequency 
General maintenance, such as cleaning of catch basin, manholes, control structures and 
oil/water separators, should be conducted annually at a minimum. Vegetation control in 
drainage channels/ditches may require a minimum frequency of once per year, or as needed 
based on inspection results. Vegetation and sediment removal from drainage channels/ditches 
and bioswales should occur at least once per year, or as need based on inspection results. 
Cleaning (sediment removal) of storm drain pipes and detention facilities should occur every 
three years at a minimum. 

Additional maintenance activities such as repair or replacement should be scheduled as 
needed based on the results of inspection. Maintenance should be completed in a timely 
manner to prevent potential non-compliance with local and state stormwater quality 
requirements. The City should consider developing a system to monitor and track inspection 
and maintenance results and requirements. 

Operation and maintenance of private stormwater facilities is monitored by the City on an 
“as-necessary” basis in response to public requests for assistance or observed deficiencies. 

5.6 ESTIMATED ANNUAL O&M COSTS 
The estimated annual cost to conduct inspection and maintenance of stormwater facilities is a 
function of the type and number of stormwater facilities, the recommended maintenance 
procedures and intervals, and labor and equipment costs specific to the City of Poulsbo. Table 
5-2 shows typical estimated City labor and equipment costs for routine operation and 
maintenance. 
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Table 5-2. Summary of Operation and Maintenance Unit Costs, City of Poulsbo 

Item Description Cost 
Labor, 
maintenance  

Typical maintenance worker salary and benefits $35/Hr 

Vehicle Light duty truck $20/Day 
Vactor truck Vactor Truck $100/Day 
Dump truck 10 cubic yard capacity $100/Day 
Backhoe tractor Including mowing attachment $100/Day 
Other equipment Power tools, hand tools, etc. $10/Day 
Other materials Routine repairs requiring pipe, catch basins, etc. $10,000/Yr 
Other direct costs Waste disposal fees, permits, etc.  $5,000/Yr 

Daily production rates for O&M activities, and required crew sizes to complete inspection 
and maintenance tasks were based on the City of Poulsbo Comprehensive Surface Water 
Management Plan (R.W. Beck and Associates, 1993) or were estimated based on professional 
experience. 

5.7 ROUTINE FACILITY O&M COSTS 
Typical annual costs to meet recommended facility O&M requirements are estimated at 
$179,000 and are shown in detail in Table 5-3. Costs are based on recommended inspection 
and maintenance frequencies, and the unit costs shown in Table 5-2. The primary cost 
components are summarized as follows: 

• Labor requirements for routine inspection and maintenance are 2.0 FTEs at a total 
cost of $140,000 per year. 

• Equipment requirements and direct costs are based on routine (non-capital) 
maintenance and operation requirements and are estimated at $39,000 per year. 

It should be noted that the facility inventory update would likely increase these costs due to 
the additional stormwater facilities that would be added to the list of City maintained 
facilities. 

Costs for operation and maintenance were $99,483 and $197,000 in 2006 and 2007, 
respectively. These actual costs and the current 2.0 FTE employees allocated to the 
stormwater utility are consistent with the estimates shown in Table 5.3. 

5.8 ADMINISTRATIVE O&M COSTS 
Administrative costs for operation and maintenance include supervision and management, 
record keeping, professional services, insurance and tax. Annual administrative labor costs 
were approximately $119,000 in 2000 and included non-labor costs for tax and interfund 
services. Administration costs in 2007 were approximately $376,000. 

Administrative labor costs may need to be increased to reflect regulatory record keeping 
requirements, and increased stormwater system operation and maintenance data needs 
associated with NPDES permit compliance. These requirements are detailed in Table 5-3. 
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5.9 OPERATION AND MAINTENANCE SUMMARY AND CONCLUSIONS 
In summary, total annual stormwater O&M costs based on system needs and compliance with 
NPDES permit requirements, are estimated at approximately $287,000, not including 
interfund transfers, tax and depreciation. Current O&M funding and staffing appear sufficient 
to address O&M program requirements over the 2008-2013 period. 

Based on the above operation and maintenance assessment, the City should consider the 
following actions: 

• Complete the stormwater facility inventory and update the inspection record by the 
end of 2008. 

• Develop and implement an electronic database to track maintenance activities and 
requirements. 

• Develop a Stormwater Operation and Maintenance Manual based on the PMPs 
provided in Appendix C, and the requirements of the electronic database system. 

Additional staff resources above the 2.0 FTEs required for O&M of the existing system may 
be needed for full compliance with NPDES permit requirements. O&M requirements should 
be reevaluated in 2012 after full implementation of NPDES permit requirements to determine 
whether additional O&M resources are necessary. 



Total 
Quantity

Description
No. Year

Crew 
Size

Daily 
Production 

Rate
FTE 
Days

Hours/
Day Total Hrs

 Cost 
Hr. 

 Subtotal 
Labor Item

Cost/D
ay

No. 
Days

Total Equip 
and 

Materials

Facility Inspections - City 63
City facilities inspected twice per 
year 126 1 4 31.5 8 252.0 35$       8,820$          Vehicle $20 31.5 $630 9,450$           

Facility Inspections - Private 83
Every private facility inspected 
once per year 83 1 4 20.8 8 166.0 35$       5,810$          Vehicle $20 20.8 $415 6,225$           

Catch Basin Cleaning 700
10% of catch basins cleaned per
year 70 2 6 23.3 8 373.3 35$       13,067$        Vac Truck $100 11.7 $1,167 14,233$         

Catch Basin Repair or Replace  
2% of catch basins repaired or 
replaced per year 15 2 2 15.0 8 240.0 35$       8,400$          Truck $100 7.5 $750 9,150$           

Backhoe $100 7.5 $750 750$              
Materials $5,000 $5,000

Pipe Cleaning (ft) 90,000
 10% of total pipes cleaned per 
year 9,000 2 500 36.0 8 576.0 35$       20,160$        Vac Truck $100 18.0 $1,800 21,960$         

Pipe Repair or Replace (ft) 
 2% of total pipes repaired or 
replaced per year 1,800 2 100 36.0 8 576.0 35$       20,160$        Backhoe $100 18.0 $1,800 21,960$         

Truck $100 18.0 $1,800 1,800$           
Materials $5,000 5,000$           

Control Structure Cleaning 28 Solids removal once per year 28 2 4 14.0 8 224.0 35$       7,840$          Vac Truck $100 7.0 $700 8,540$           

Oil Water Separator Cleaning 2
Oil and solids removal once per 
year 2 2 2 2.0 8 32.0 35$       1,120$          Vac Truck $100 1.0 $100 1,220$           

Disposal $1,000 1,000$           

Ditches and Drainage Channels (ft) 30,000
50 % mowed and cleaned per 
year 15,000 2 1,000 30.0 8 480.0 35$       16,800$        Mower $100 15.0 $1,500 18,300$         

Truck $100 15.0 $1,500 1,500$           

Above Ground Detention Facilities 12
Every facility mowed and 
maintained once per year 12 2 1 24.0 8 384.0 35$       13,440$        Mower $100 12.0 $1,200 14,640$         

Truck $100 12.0 $1,200 1,200$           

Underground Detention Facilities 9 Solids removal once per year 9 2 2 9.0 8 144.0 35$       5,040$          Vac Truck $100 4.5 $450 5,490$           

Bioswales 13
Every facility mowed and 
cleaned once per year 13 2 2 13.0 8 208.0 35$       7,280$          Backhoe $100 6.5 $650 7,930$           

Truck $100 6.5 $650 650$              

Miscellaneous Repairs 10 Repair and replacement 5 3 1 15.0 8 360.0 35$       12,600$        Backhoe $100 5.0 $500 13,100$         
and Small Works Truck $100 5.0 $500 500$              

Materials $10,000 10,000$         
Totals per Year 269.6 4,015.3 140,537$ $39,062 179,598$ 

FTEs 2.0
Notes: 

              City of Poulsbo

1. Inspections include both City owned and privately owned facilities.  Maintenance activities are for City owned facilities only.
2. Costs are for operation and maintenance only and do not include management and administration. 

Total CostActivity

Labor Equipment and MaterialsQuantity, Activity , No/Yr

                Table 5-3.  Estimated Annual Operation and Maintenance Costs

City of Poulsbo 
Stormwater Management Plan Update  5-7

258-2237-020 
September 2008
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6. PUBLIC INVOLVEMENT AND EDUCATION 

6.1 INTRODUCTION 
Public involvement and participation in the City’s stormwater program can involve citizens 
serving as representatives on a stormwater management panel, attending public hearings, 
working as a citizen volunteer to educate other individuals, or participating in volunteer 
monitoring efforts. Public involvement and education is an important and effective program 
element to help reduce pollutant discharge to stormwater and help inform City officials of 
potential impacts to water quality, as well as potential system deficiencies requiring 
maintenance. 

6.2 REGULATORY REQUIREMENTS 
The NPDES permit requires public education programs to distribute educational literature to 
the community or conduct equivalent outreach activities about the impacts of stormwater 
discharges on water bodies and how the public can help reduce pollutants in stormwater. The 
public education program should inform citizens about steps to be taken to help reduce 
stormwater pollution including proper use and disposal of garden chemicals (fertilizers, 
pesticides, etc.), protecting and restoring riparian (river bank, stream bank) vegetation, and 
proper disposal of oil or household hazardous waste (cleaning chemicals, paints, solvents, 
etc.). Methods to inform and educate the public regarding stormwater may include 
distributing brochures or fact sheets, sponsoring speaking engagements before community 
groups, and providing public service announcements, grade school educational programs, and 
community-based projects relating to stormwater protection. The public education program 
should also include targeting commercial and industrial groups that could potentially have 
significant impacts of stormwater. 

The NPDES permit requires that the public be included in the development, implementation, 
and review of the stormwater program. Public involvement/participation may include serving 
as a citizen representative on a stormwater management panel, attending public hearings, 
working as a citizen volunteer to educate other individuals about the program, or participating 
in volunteer monitoring efforts. When implementing a public involvement program, the City 
will comply with all State, Tribal, and local public notice requirements 

6.3 CURRENT CITY PROGRAM 
The City is currently working with the KPCWC to develop a public education and awareness 
program that includes publication and distribution of public education materials relating to 
stormwater. This includes educating the general community, developers, and private property 
owners regarding future stormwater quality requirements. 

The City holds public meetings to gather input relating to the existing stormwater program 
and proposed upgrades and/or revisions to the program. The City also supports volunteer and 
community service group activities designed to protect the environment. This support 
includes labor, equipment, and materials. 
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7. CAPITAL IMPROVEMENT PLAN 

7.1 INTRODUCTION 
The purpose of the CIP is to identify new stormwater infrastructure and facilities to improve 
stormwater collection, conveyance, quantity control and quality control. Improving collection 
and conveyance generally means constructing new pipes or replacing existing structures or 
ditches with larger pipes or culverts. Improving stormwater quantity control typically means 
constructing new detention or retention facilities. Improving stormwater quality generally 
consists of constructing wet ponds, biofilters or mechanical structures to filter or otherwise 
remove sediments, oils and other potential contaminants prior to discharge.  

Projects identified in the CIP were developed from the following sources: 

• City Public Works Department personnel based on their experience with the system 

• Previous City of Poulsbo Stormwater Management Plans 

• Assessment of the City system conducted as part of this plan update 

7.2 COST ESTIMATING METHODOLOGY 
Estimated project costs are based on conceptual designs and typical unit costs. Table 7-1 
describes typical unit costs used in this analysis. Costs assume private contractors construct 
projects as an individual project. Combining several small projects, or construction by City 
personnel could result in lower costs. Pending further field investigation and final 
determination of project scope, these preliminary costs should be considered within the range 
of plus or minus 50 percent of actual final costs. Cost estimates for each project are provided 
in Appendix F. A 15 percent contingency has been added to each project to account for 
miscellaneous unlisted item. 

Table 7-1. Basis for Cost Estimating 

Item Description Unit Unit Cost Comment 
1 Mobilization LS  Site Dependent 
2 Temporary Erosion Control Measures LS  Site Dependent 
3 12" PVC Storm LF $35.00  
4 18" PVC Storm LF $41.00  
5 24" PVC Storm LF $50.00  
6 30" PVC Storm LF $60.00  
7 48" PVC Storm LF $150.00  
8 Catch Basin Type 1 EA $1,000.00  
9 Catch Basin Type 2 EA $3,000.00  
10 Saw cut Pavement LF $2.50 Per LF of trench. 2 cuts 
11 Trench Excavation and Shoring  LF $16.00  
12 Landscape Repair LS  Site Dependent 
13 Traffic Control LS  Site Dependent 
14 Asphalt Pavement LF $8.00 6’ width; $90/Ton 
15 Cleanup and Restoration LS  Site Dependent 
16 Contingency LS  15% of Construction 
17 Final Design LS  10-20% of Construction 
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7.3 PROJECT IDENTIFICATION AND DESCRIPTION 
A total of 17 projects were identified and evaluated as part of the CIP analysis. Each project 
is described in the following sections. Individual project sheets are provided in Appendix F 
and include the following information: 

• Description of the purpose and need of the project 

• Schematic design of proposed improvements 

• Planning level cost estimates for each project 

Table 7-2 presents a summary of the CIP. Figure 7-1 shows the location of each project. 
Individual project summaries, ranking forms, schematic design details and costs are provided 
in Appendix F. 

7.3.1 Restore South Fork of Dogfish Creek Near 8th Avenue 
The South Fork of Dogfish Creek downstream of 8th Avenue frequently floods, causing 
water to flow across private property and the Public Works maintenance yard. Attempts to 
control the flooding with sandbags have not been successful. Upstream erosion has resulted 
in channel aggradation, which creates a shallow and flat channel that is not able to convey 
peak flows. Both stream channel re-grading and construction of side berms will be required to 
control peak flows. This project consists of re-construction of the stream channel to its 
original location away from the edge of the maintenance building, and replacement of the 
undersized culvert under 8th Avenue to prevent flooding of the street. The estimated cost for 
this project is $474,000. 

7.3.2 New 18 Inch Storm Drain East Side of Viking Way 
A storm drain discharges water to a ditch behind Shoomadoggie’s business on the east side of 
Viking Avenue. The ditch runs about 90 feet and then enters a storm drain through a trash 
barrier. This barrier and storm drain becomes easily plugged, causing flooding on the Liberty 
Bay Condominium property below. This project consists of replacing the open ditch with a 
new 18-in PVC storm drain and two new catch basins, connecting one existing catch basin in 
the adjoining parking lot to the new catch basin and storm drain, and connecting the other 
drains to the second new catch basin. The estimated cost for this project is $44,000. 

7.3.3 Fjord Drive Bank Repair – Phase 1 
Stormwater has sheet-flowed off the edge of Fjord Drive north of the Poulsbo Yacht Club, 
which has contributed to failure of the steep slope up to the edge of the paved roadway. This 
project would install a curb to prevent sheet flow and soil saturation, and would include 
erosion control mats and planting to stabilize eroded soil. This project would provide a 
minimum repair pending a more permanent solution. The estimated cost of this project is 
$44,000. 



2008 2009 2010 2011 2012 2013 Total Cost

South Fork Dogfish Creek Restoration 50,000$     50,000$      350,000$   450,000$      

New Conveyance East of Viking Avenue 44,000$     44,000$        
 

Fjord Drive Drainage Improvements 44,000$      44,000$        
 

Replace Wendy Way Storm Drain 83,000$     83,000$        
 

Noorland Drainage Ditch 57,000$     57,000$        
 

Replace Storm Drain W of 10th Avenue 32,000$     32,000$        
 

American Legion Park Outfall Repair 94,000$     94,000$        

Subtotal 6 Year CIP 94,000$     94,000$      433,000$   89,000$     94,000$     -$               -$                      804,000$      

South Fork Dogfish Creek -  
Regional Detention, Phase 2 823,000$          823,000$      

 
South Fork Dogfish Creek Restoration
7th Ave to Liberty Road 763,000$         763,000$     

 
South Fork Dogfish Creek Restoration   
Wilderness Park Segment 251,000$          251,000$      

 
North Viking Way Regional Facility 926,000$          926,000$      

 
South Viking Way Regional Facility 434,000$          434,000$      

Noll Road Regional Detention Facility 1,052,000$       1,052,000$   

Fjord Drive Shoreline Stabilization 548,000$          548,000$      
 

Fjord Drive/Lemolo Drive  
Drainage and Shoreline Stabilization 155,000$          155,000$      

 
Bjorgen Creek Culvert Replacement  158,000$          158,000$      

Haugen Street Storm Drainage System  158,000$          158,000$      

Subtotal Not Scheduled -$               -$                -$               -$               -$               -$               5,268,000$       5,268,000$   

TOTAL CIP 94,000$     94,000$      433,000$   89,000$     94,000$     -$               5,268,000$       6,072,000$   

City of Poulsbo

                Table 7-2.  Stormwater Capital Improvement Plan

Year Scheduled

PROJECT Not Scheduled 
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7.3.4 Replace Storm Drain in Wendy Way 
The existing 12-inch storm drain through the Royal Viking Mobile Home Park does not have 
sufficient capacity to convey storm flows from the housing areas located to the north. During 
heavy storm events, water floods private property and travels as sheet flow down Wendy 
Way. This project consists of replacing 700 feet of 12-inch storm pipe with new 18-inch pipe. 
Replacement of the catch basins is likely not required. This project must be accomplished 
prior to replacing the drainage ditch in the three yards of the homes located on Norrland Lane 
(see project below). The estimated cost for this project is $83,000. 

7.3.5 Replace Norrland Lane Drainage Ditch 
Storm water from Lincoln Road and a drainage system north of Lincoln Road both discharge 
to a ditch located behind three homes on Norrland Lane. This 90-foot ditch enters an 18-inch 
storm drain and then flows through Norrland Lane to Wendy Way in the Royal Viking 
Mobile Home Park. The installation of the detention structure in Lincoln Road and the 
associated discharge to this ditch exceeds its original design capacity. Flooding of one of the 
home’s crawl space has occurred on occasion. This project consists of increasing the drainage 
capacity by installing 90-feet of 18-inch diameter PVC pipe. This project cannot be 
accomplished until the Wendy Way storm drain is increased to 18 inch. The estimated cost 
for this project is $57,000. 

7.3.6 Replace Storm Drain West of 10th Avenue 
The existing storm main that runs across the private property located at 1858 110th Ave NE 
is undersized and needs to be replaced. An attempted repair was made in 2001; however, 
flooding problems persist due to inadequately sized pipes or blockage. Camera inspection is 
not possible due to access constraints. This project would replace the existing storm drain 
with a new large capacity pipe. The estimated cost for this project is $32,000. 

7.3.7 Repair American Legion Park Outfall 
The outfall structure at the north end of the American Legion Park is in jeopardy of 
collapsing into Liberty Bay. Further erosion of the steep bank will result in risk to the outfall 
structure and additional erosion of park property. This project will stabilize the bank and 
replace the outfall pipe. The estimated cost for this project is $94,000. 

7.3.8 South Fork of Dogfish Creek Regional Detention Facility, Phase 2 
Undetained run off from impervious surfaces in the upper South Fork of Dogfish Creek has 
contributed to stream erosion, water quality degradation and downstream flooding. Phase 1 of 
the regional detention project was implemented in 2006, with construction of a 60,000 cubic 
feet underground detention structure on the NKHS property. Phase 2 of the regional detention 
facility would consist of collection system improvements detention in the vicinity of 
Hostmark Street and Caldart Avenue. The estimated cost for this project is $823,000. 

7.3.9 South Fork Dogfish Creek Enhancement, 7th to Liberty 
The South Fork of Dogfish Creek passes through a degraded channel and two metal culverts, 
which do not adequately carry the peak storm flows of the creek and contribute to flooding 
and present a barrier to fish passage. This project consists of replacing the two culverts with 
larger culverts that will convey peak flows and be more conducive to fish passage. This 
project would also restore the degraded channel between 7th and Liberty by removing 
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invasive vegetation and providing habitat structres. The estimated cost for this project is 
$763,000. 

7.3.10 South Fork of Dogfish Creek Enhancement, Wilderness Park 
This project consists of stabilizing and restoring the incised stream channel within the City’s 
Wilderness Park. Undetained flows have created head cutting in the channel, resulting in a 
stream channel that is heavily eroded in places. This project would consist of installing grade 
control wiers and vegetation in eroded bank areas. The estimated cost for this project is 
$251,000. 

7.3.11 Viking Way Regional Detention Facility 
Stormwater from the Viking Avenue area north of Finn Hill Road discharges untreated to 
Dogfish Creek. This project consists of constructing a water quality and retention/detention 
system, using LID techniques. The estimated cost for this project is $926,000. 

7.3.12 South Viking Way Regional Detention Facility 
Stormwater from the Viking Avenue area north of Finn Hill Road discharges untreated to 
Liberty Bay. This project consists of constructing a water quality and retention/detention 
system, using LID techniques. The estimated cost for this project is $434,000. 

7.3.13 Noll Road Regional Water Quality and Detention Facility 
Stormwater from Noll Road and other adjacent impervious areas currently flows untreated 
and undetained, and discharges to Bjorgen Creek. This contributes to potential release of 
sediments and contaminants. This project would construct a two cell wet pond for water 
quality improvements, and a detention pond to reduce the rate of discharge. Both facilities are 
assumed to be located in the south Noll Road area. The estimated cost for this project is 
$1,000,000. 

7.3.14 Fjord Drive Repair and Stormwater Treatment, Phase 2 
This project would route stormwater from the slope failure area to a new treatment facility 
prior to discharge to Fjord Drive. A new retaining wall would also be constructed to stabilize 
the failed high bank slope. The estimated cost for this project is $548,000. 

7.3.15 Fjord Drive Shoreline and Drainage Repair 
Portions of the shoreline along Fjord Drive between 6th and the city limits have eroded and 
threaten the street. This project consists of constructing new storm drains, installing curbs and 
catch basins, and planting vegetation to stabilize eroded areas. The estimated cost for this 
project is $155,000. 

7.3.16 Replace Bjorgen Creek Culvert 
The existing culvert, under an easement south of Noll Road, is undersized and creates a fish 
passage barrier due to elevation drop at the downstream end of the culvert. This project 
would replace the existing 36-in culvert with a 10 foot wide bottomless arch-type culvert. The 
estimated cost for this project is $158,000. 

7.3.17 Haugen Street Storm Drainage System 
Due to a lack of a storm collection system, flooding occurs during heavy storms near Haugen 
Street in the vicinity of 8th Avenue, 9th Avenue, and Torgeson Avenue. This project would 
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install new collection pipes to intercept runoff and convey flows to the 6th Avenue storm 
sewer. A control structure to bypass high volume storms would also be required. The 
estimated cost for this project is $127,000. 

7.4 EXPANDED CIP PROGRAM 
The CIP shown in Table 7-2 includes approximately $5.2 million in unscheduled projects. 
These unscheduled projects generally consist of regional facilities designed to alleviate 
flooding and/or to provide improved detention and water quality treatment in areas where no 
or little stormwater controls currently exist. Implementation of these projects would be 
subject to available funding, including potential grants. Expanding the 6 year CIP to include 
specific scheduling of these projects would exceed existing funding capacity. For example, 
assuming an average project cost of $526,000, one project could be implemented 
approximately every five to six years at existing funding levels. Implementing additional 
projects at more frequent intervals would require a rate increase. 
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8. FINANCIAL PLAN 

8.1 INTRODUCTION 
The purpose of the financial plan is to evaluate current and recent historical costs and 
revenues and determine, based on reasonable assumptions, whether the City can implement 
the O&M and CIP recommended in Chapter 6 and 7 while maintaining the stormwater user 
rates at existing levels. The fiscal planning period for this analysis is the six years from 2008 
through 2013. 

The 1993 Surface Water Management Plan developed a program for funding the stormwater 
utility. The plan recommended that a Surface Water Utility Charge serve as the primary 
funding source. It proposed gradually raising the ERU fee from $5.00 per month in 1994 to 
$7.50 per month in 2000. An ERU is defined as 3,000 square feet of impervious surface area. 

The 1998 Update to the Stormwater Management Plan also recommended raising the 
monthly storm water utility charge from $5.50 per month in 1999 to $7.50 per month in 2003. 
This rate structure was enacted by the City Council in June 1999 under Ordinance No. 99-16. 
The rate currently remains at $7.50 per ERU per month. 

8.2 STORMWATER UTILITY REVENUES 
The primary source of revenue is the collection of the monthly user fee which is assessed 
based on an ERU. The fee is currently $7.50 per ERU per month. A single occupancy home 
is considered one ERU, so the annual revenue for one residence is $90.00. Commercial 
property is assessed a monthly user fee based on the number of ERU’s associated with its 
impervious area. The number of ERU’s for commercial property is determined by dividing 
the total impervious area by 3,000 square feet. Monthly user fees account for approximately 
92 percent of revenue. Investment interest, building permits, fines, and other revenues 
account for the remaining eight percent of the annual revenue. Total revenue in 2007 from all 
sources was $699,000. 

Table 8-1 summarizes revenue for the years 2000 through 2007. The rate charged per ERU, 
which is the main influence on Service Charge revenue, is also shown in Table 8-1. The 
largest rent payer is the Olhava development. The full development of Olhava is expected to 
increase stormwater program revenues by about $45,000 annually. 

Table 8-1. Summary of Annual Stormwater Fund Revenue, 2000 to 2007 

Year ERU Rate Total Annual Revenue 
2000 $6.00 $322,500 
2001 $6.50 $418,825 
2002 $7.00 $489,196 
2003 $7.50 $545,719 
2004 $7.50 $560,361 
2005 $7.50 $554,000 
2006 $7.50 $650,384 
2007 $7.50 $699,000 
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8.3 EXPENDITURES 
Expenditures cover all costs associated with operating and maintaining the stormwater utility. 
This includes program administration, as well as the repair and maintenance of the system 
components. It also includes the costs for capital expenditures, which can include the 
purchase of equipment to maintain the system; costs to replace deteriorated pipes, culverts, or 
other components; and costs to install new components to better manage stormwater 
(detention ponds or underground vaults), or to meet new environmental requirements. Table 
8-2 summarizes stormwater utility costs for the 2000 through 2007 period. 

Table 8-2. Summary of Annual Stormwater Utility Costs, 2000 to 2007 

Year Administratio
n 

Maintenanc
e 

Customer 
Service Operation Capital 

Expenditures 
Total Annual 
Expenditures 

2000 $163,404 $1,569 $312,500 $1,367 $40 $166,380 
2001 $112,267 $20,994 $2,023 $18,887 $0 $154,171 
2002 $122,047 $29,309 $6,370 $12,686 $24,668 $195,080 
2003 $215,312 $34,619 $3,171 $20,983 $26,754 $300,839 
2004 $240,380 $12,944 $4,728 $57,183 $41,580 $356,815 
2005 $289,674 $56,956 $7,593 $52,314 $450,500 $857,037 
2006 $317,407 $28,724 $5,516 $99,483 $925,000 $1,376,130 
2007 $375,964 $13,765 $500 $197,283 $166,000 $753,512 

For the years 2000 through 2007, administration costs account for about 60 percent of the 
total expenditures. On average, capital expenditures accounted for about 25 percent and 
O&M about 15 percent of total annual expenditures during the 2000-2007 period. 

8.4 ESTIMATED FUTURE COSTS AND POTENTIAL RATE IMPACTS 
Costs associated with the stormwater program are expected to increase during the next six 
years in order to comply with NPDES permit requirements, as well as implement planned 
capital improvement projects. Cost increases are associated with additional O&M, labor, 
equipment and supplies, as well as administrative costs to better manage and maintain the 
existing systems. 

Table 8-3 shows annual costs exceeding revenues as well as declining capital reserves over 
the 6 year CIP schedule. NPDES permit compliance requirements obligate the City to 
implement expanded operations, maintenance and education elements, which may further 
decrease revenue that could be available for capital projects. 

Given the available balances within the operating and capital reserve funds, existing rates and 
future revenues appear adequate to support development and implementation of the O&M 
and administrative program required under the NPDES permit, as well as implement a 
baseline 6-year CIP of approximately $804,000. Under the baseline CIP, revenues are 
sufficient to cover expected costs during the 2008 through 2013 period and no increase in 
utility rates appears necessary. Implementation of an expanded 6-year CIP that includes one 
or more of the unscheduled CIP projects every 3 to 5 years would exceed available revenue, 
and would likely require a rate increase. 



City of Poulsbo

Projected
2005 2006 2007 2008 2009 2010 2011 2012 2013

Capital
Capital Projects 1 323,800$          977,000$          157,000$          94,000$            94,000$            433,000$          89,000$            94,000$            -$                      

Total Capital Costs 323,800$          977,000$          157,000$          94,000$            94,000$            433,000$          89,000$            94,000$            -$                      

Fund Balances
Operating Fund 1,086,829$       1,222,200$       1,526,200$       5 526,000$          526,000$          526,000$          526,000$          226,000$          6 226,000$          
Capital Reserve 526,600$          369,900$          100,000$          1,006,000$       912,000$          479,000$          390,000$          596,000$          596,000$          

Total Fund Balance 1,613,429$       1,592,100$       1,626,200$       1,532,000$       1,438,000$       1,005,000$       916,000$          822,000$          822,000$          

Revenues 
Service Charges 2 562,800$          655,800$          699,000$          650,000$          700,000$          733,978$          769,605$          806,962$          846,132$          
Restricted Revenues 18,500$            41,562$            5,000$              5,000$              5,000$              5,000$              5,000$              5,000$              5,000$              

Total Revenues 581,300$          697,362$          704,000$          655,000$          705,000$          738,978$          774,605$          811,962$          851,132$          

Expenses
Operation & Maintenance 3 286,600$          739,000$          682,000$          716,100$          751,905$          789,500$          828,975$          870,424$          913,945$          
NPDES Permit Implementation 4 -$                     -$                     -$                     25,000$            50,000$            108,000$          113,400$          119,070$          125,024$          

Total Expenses 286,600$          739,000$          682,000$          741,100$          801,905$          897,500$          942,375$          989,494$          1,038,969$        
TOTAL STORMWATER UTILITY BALANCE 1,584,329$       573,462$          1,491,200$       1,445,900$       1,341,095$       846,478$          748,230$          644,468$          634,163$          

Notes
1. Refer to Table 7-2 for breakdown of CIP costs and schedule.   
2. Service charges for period 2008 through 2013 based on average 1.8% growth per year, and 3.0% CPI adjustment per year.
3. Operation and maintenance costs estimated to increase 5 percent per year.
4.  NPDES permit related costs reflect phased implementation, and 5% increase per year after full program implementation.
5. Transfer $1,000,000 from Operating Fund to Capital Fund in 2008.
6. Transfer $300,000 from Operating Fund to Capital Fund in 2012.

Fund Element

Table 8-3.  City of Poulsbo Stormwater Utility Fund Financial Summary

City of Poulsbo Comprehensive Stormwater Plan  8-3
258-2237-020 

September 2008
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9. RECOMMENDATIONS 
The following recommendations summarize the primary findings and proposed action items 
associated with this plan update. 

9.1 REGULATORY COMPLIANCE 
Additional measures needed to meet Phase II NPDES permit requirements are summarized as 
follows: 

• Develop a stormwater maintenance manual for City stormwater facilities and roads. 

• Establish a Stormwater Pollution Prevention plan and a spill prevention and control 
program for each of the City’s maintenance facilities. 

• Continue to work with the Kitsap Peninsula Clear Water Cooperative to develop a 
public information program. 

• Continue to work with the KCHD to develop an on-going program to monitor for and 
identify illicit connections to the stormwater system. 

• Establish a 0.5 FTE engineering position within the stormwater program to meet 
requirements of the NPDES permit. 

9.2 OPERATION AND MAINTENANCE 
Based on the operation and maintenance assessment presented in Chapter 5, the City should 
consider the following actions: 

• Complete a stormwater facility inventory and update the inspection record in 2008 or 
2009. 

• Develop and implement an electronic database to track maintenance activities and 
requirements. 

• Develop a Stormwater Operation and Maintenance Manual based on the PMPs 
provided in this plan update, and the requirements of the electronic database system. 

9.3 CAPITAL IMPROVEMENTS 
The six-year CIP should be revisited no less than every two years to assess priorities and 
monitor implementation status.  

9.4 FINANCIAL PLAN AND RATES 
Existing rates and future revenues appear adequate to support development and 
implementation of the O&M and administrative program required under the NPDES permit, 
as well as implement a six-year baseline CIP of approximately $804,000. Following full 
implementation of the NPDES permit in 2012, financial status of the stormwater program 
should be reassessed. 
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