
CITY OF PORT ORCHARD
General Sewer Plan Update

June 2016













City of Port Orchard 
General Sewer Plan Update 

Table of Contents 
Page i 

 
TABLE OF CONTENTS 

 
 EXECUTIVE SUMMARY ......................................................................................................... E-1 

E.1  Introduction (Chapter 1) .......................................................................................... E-1 

E.2  Policies and Standards (Chapter 2) ........................................................................ E-2 

E.3  Service Area Characteristics (Chapter 3) ............................................................... E-3 

E.4  Population (Chapter 4) ............................................................................................ E-3 

E.5  Existing Sewer Facilities (Chapter 5) ...................................................................... E-4 

E.6  Wastewater Flows (Chapter 6) ............................................................................... E-4 

E.7  Sewer System Analysis (Chapter 7) ....................................................................... E-4 

E.8  Capital Improvements Plan (Chapter 8) .................................................................. E-5 

E.9  Financial (Chapter 9) .............................................................................................. E-6 

E.10  Operations and Maintenance (Chapter 10) ............................................................. E-6 

E.11  Reclaimed Water (Chapter 11) ............................................................................... E-6 

SECTION 1 INTRODUCTION ................................................................................................... 1-1 

1.1  Introduction .............................................................................................................. 1-1 

1.2  Purpose and Scope ................................................................................................. 1-5 

1.3  Ownership and Management ................................................................................... 1-6 

1.4  Sewer History ........................................................................................................... 1-6 

SECTION 2 POLICIES AND STANDARDS ............................................................................... 2-1 

2.1  Introduction .............................................................................................................. 2-1 

2.2  Design Standards .................................................................................................... 2-1 

2.3  Construction Standards ........................................................................................... 2-2 

2.4  Pretreatment ............................................................................................................ 2-2 

2.5  Developer Sewer System Extensions and Upgrades .............................................. 2-2 

2.6  Septic to Sewer Conversion ..................................................................................... 2-2 

SECTION 3 SERVICE AREA CHARACTERISTICS ................................................................. 3-1 

3.1  Land Use and Zoning ............................................................................................... 3-1 

3.2  Topography .............................................................................................................. 3-1 

3.3  Geology .................................................................................................................... 3-1 

3.4  Streams and Water Bodies ...................................................................................... 3-1 



City of Port Orchard 
General Sewer Plan Update 

Table of Contents 
Page ii 

3.5  Critical areas ............................................................................................................ 3-2 

3.6  endagered species habitat ....................................................................................... 3-2 

3.7  Puget Sound Water Quality Management Plan ....................................................... 3-2 

3.8  Growth Management Act ....................................................................................... 3-11 

3.9  Water Systems ....................................................................................................... 3-11 

3.9.1  City of Port Orchard ............................................................................................ 3-11 

3.9.2  McCormick Woods Water Company .................................................................. 3-12 

3.9.3  Berry Lake Manors ............................................................................................. 3-12 

3.9.4  West Sound Utility District .................................................................................. 3-13 

SECTION 4 POPULATION ........................................................................................................ 4-1 

4.1  General .................................................................................................................... 4-1 

4.2  Existing Population and employment ....................................................................... 4-1 

4.2.1  Population ............................................................................................................ 4-1 

4.2.2  Employment ......................................................................................................... 4-1 

4.3  Future Population and employment ......................................................................... 4-2 

4.3.1  Population ............................................................................................................ 4-2 

4.3.1  Employment ......................................................................................................... 4-3 

SECTION 5 EXISTING SEWER FACILITIES ............................................................................ 5-1 

5.1  Introduction .............................................................................................................. 5-1 

5.2  Existing and Planned Mini-Basins ............................................................................ 5-1 

5.3  Existing Sewer Piping .............................................................................................. 5-1 

5.4  Existing Pump Stations ............................................................................................ 5-2 

5.5  McCormick Woods STEP System ........................................................................... 5-8 

5.6  South Kitsap Industrial Area .................................................................................... 5-8 

5.7  West Sound Utility District Facilities ......................................................................... 5-8 

SECTION 6 WASTEWATER FLOWS ....................................................................................... 6-1 

6.1  Introduction .............................................................................................................. 6-1 

6.2  Existing Wastewater Flows ...................................................................................... 6-1 

6.3  Wastewater Unit Flows ............................................................................................ 6-2 

6.4  Infiltration and Inflow ................................................................................................ 6-3 

6.5  Peaking Factors ....................................................................................................... 6-5 

6.6  Diurnal Curves ......................................................................................................... 6-6 



City of Port Orchard 
General Sewer Plan Update 

Table of Contents 
Page iii 

6.7  Industrial Connections ............................................................................................. 6-7 

6.8  Projected Wastewater Flows ................................................................................... 6-7 

SECTION 7 CONVEYANCE SYSTEM ANALYSIS ................................................................... 7-1 

7.1  Introduction .............................................................................................................. 7-1 

7.2  Model Software ........................................................................................................ 7-1 

7.3  Model Development ................................................................................................. 7-1 

7.3.1  Gravity Sewers ..................................................................................................... 7-2 

7.3.2  Lift Stations ........................................................................................................... 7-2 

7.4  Model Loading ......................................................................................................... 7-2 

7.4.1  Sanitary Sewer Flows ........................................................................................... 7-2 

7.4.2  Infiltration and Inflow (I/I) ...................................................................................... 7-3 

7.5  Model Calibration ..................................................................................................... 7-4 

7.5.1  Calibration to Recorded Flow Data ...................................................................... 7-4 

7.5.2  Calibration Results ............................................................................................... 7-5 

7.6  Future Sewer System Expansion ............................................................................. 7-5 

7.7  Modeling Scenarios ................................................................................................. 7-5 

7.8  Hydraulic Modeling Analysis .................................................................................... 7-5 

7.8.1  Design Capacity ................................................................................................... 7-5 

7.8.2  Existing System – Results .................................................................................... 7-6 

7.8.3  2022 Scenario – Results ...................................................................................... 7-6 

7.8.4  2026 Scenario – Results .................................................................................... 7-13 

7.8.5  2036 Scenario – Results .................................................................................... 7-14 

7.8.6  Build-Out Scenario – Results ............................................................................. 7-19 

7.9  Sedgwick subarea analysis .................................................................................... 7-23 

SECTION 8 COLLECTION FACILITIES IMPROVEMENTS ...................................................... 8-1 

8.1  introduction .............................................................................................................. 8-1 

8.2  Six-Year Capital Improvement Program .................................................................. 8-2 

8.2.1  Project Descriptions ............................................................................................. 8-2 

8.2.2  Summary .............................................................................................................. 8-3 

8.3  10-Year Capital Improvement Program ................................................................... 8-9 

8.3.1  Project Descriptions ............................................................................................. 8-9 

8.3.2  Summary .............................................................................................................. 8-9 



City of Port Orchard 
General Sewer Plan Update 

Table of Contents 
Page iv 

8.4  20-year Capital Improvement Program .................................................................. 8-15 

8.4.1  Project Descriptions ........................................................................................... 8-15 

8.4.2  Summary ............................................................................................................ 8-15 

8.5  Opinions of Probable Cost ..................................................................................... 8-21 

8.6  Sewer Extensions into Undeveloped Basins ......................................................... 8-24 

SECTION 9 FINANCIAL ............................................................................................................ 9-1 

9.1  Financial Summary .................................................................................................. 9-1 

SECTION 10 OPERATIONS AND MAINTENANCE PROGRAM ............................................ 10-1 

10.1  Introduction ............................................................................................................ 10-1 

10.2  City Management and Personnel ........................................................................... 10-1 

10.3  Operations and Maintenance Activities .................................................................. 10-1 

10.4  Staffing Needs ....................................................................................................... 10-2 

10.5  Recommended Operation and Maintenance Improvements ................................. 10-4 

SECTION 11 RECLAIMED WATER ........................................................................................ 11-1 

11.1  Reclaimed Water ................................................................................................... 11-1 

 

Appendices 
Appendix A SEPA Checklist 
Appendix B Interlocal Agreements 
Appendix C Design Standards for Sanitary Sewer Extensions 
Appendix D Projected Populations and Flows per Basin 
Appendix E Pump Curves 
Appendix F Discharge Permits 
Appendix G Model Results 
Appendix H Gap Analysis 
 

Tables 
Table E-1  Comprehensive Sewer Plan Requirements per WAC 173-240-050 ....................... E-2 

Table E-2  Service Area Population and Employment Estimates ............................................. E-3 

Table E-3  Unit and Projected Flows ........................................................................................ E-4 

Table E-4  Opinion of Probable Project Costs, 6-Year CIP (2016-2021) .................................. E-6 

Table 1-1  Comprehensive Sewer Plan Requirements per WAC 173-240-050 ......................... 1-5 

Table 3-1  City of Port Orchard Water Facilities ...................................................................... 3-12 

Table 4-1  Service Area Population and Employment Estimates .............................................. 4-2 

Table 5-1  Gravity Sewers ......................................................................................................... 5-2 



City of Port Orchard 
General Sewer Plan Update 

Table of Contents 
Page v 

Table 5-2  Force Mains .............................................................................................................. 5-2 

Table 5-3  Existing Pump Stations ............................................................................................. 5-7 

Table 6-1  Wastewater Flow Summary ...................................................................................... 6-1 

Table 6-2  Average Monthly Flows (mgd) .................................................................................. 6-2 

Table 6-3  Residential Unit Flow ................................................................................................ 6-2 

Table 6-4  Employee Unit Flow .................................................................................................. 6-3 

Table 6-5  Infiltration and Inflow ................................................................................................. 6-4 

Table 6-6  EPA/DOE Excessive I/I Criteria ................................................................................ 6-5 

Table 6-7  Peak Day Factor ....................................................................................................... 6-5 

Table 6-8  Peak Hour Factor ...................................................................................................... 6-6 

Table 6-9  Projected Wastewater Flows .................................................................................... 6-8 

Table 7-1  Projected Wastewater Flows (mgd) .......................................................................... 7-5 

Table 7-2  2016 Gravity Sewer Deficiencies .............................................................................. 7-6 

Table 7-3  2016 Pump Station Deficiencies ............................................................................... 7-6 

Table 7-4  2022 Gravity Sewer Deficiencies .............................................................................. 7-6 

Table 7-5  2022 Pump Station Deficiencies ............................................................................... 7-7 

Table 7-6  2026 Gravity Sewer Deficiencies ............................................................................ 7-13 

Table 7-7  2026 Pump Station Deficiencies ............................................................................. 7-13 

Table 7-8  2036 Gravity Sewer Deficiencies ............................................................................ 7-14 

Table 7-9  2036 Pump Station Deficiencies ............................................................................. 7-14 

Table 7-10  Build-Out Gravity Sewer Deficiencies ................................................................... 7-19 

Table 7-11  Build-Out Pump Station Deficiencies .................................................................... 7-20 

Table 7-12  Build-Out Force Main Deficiencies ....................................................................... 7-20 

Table 7-13  Sedgwick Subarea Basin 8 Build-Out Changes ................................................... 7-23 

Table 7-14  Sedgwick Subarea Build-Out Gravity Sewer Deficiencies .................................... 7-24 

Table 7-15  Sedgwick Subarea Build-Out Pump Station Deficiencies ..................................... 7-24 

Table 7-16  Sedgwick Subarea Build-Out Force Main Deficiencies ........................................ 7-25 

Table 8-1  6-Year CIP (2016-2021) ........................................................................................... 8-5 

Table 8-2  10-Year CIP (2022-2026) ....................................................................................... 8-11 

Table 8-3  20-Year CIP (2027-2036) ....................................................................................... 8-17 

Table 8-4  Opinion of Probable Project Costs, 6-Year CIP (2016-2021) ................................. 8-21 

Table 8-5  6-Year Capital Improvement Program (2016-2021) in 2014 Dollars ...................... 8-23 



City of Port Orchard 
General Sewer Plan Update 

Table of Contents 
Page vi 

Table 10-1  Recommended Collection System Maintenance Standards ................................. 10-2 

Table 10-2  Sewer Utility Staffing Comparison per Total Length of Pipe ................................. 10-3 

Table 10-3  Sewer Utility Staffing Comparison per Pump Station ........................................... 10-3 

 

Figures 
Figure 1-1  Vicinity Map ............................................................................................................. 1-3 

Figure 3-1  Urban Growth Area .................................................................................................. 3-3 

Figure 3-2  Zoning Map .............................................................................................................. 3-5 

Figure 3-3  Topography Map ..................................................................................................... 3-7 

Figure 3-4  FEMA Floodplain & Wetlands .................................................................................. 3-9 

Figure 3-5  Water System Map ................................................................................................ 3-15 

Figure 5-1  Sewer System ......................................................................................................... 5-3 

Figure 5-2  System Schematic ................................................................................................... 5-5 

Figure 6-1  Diurnal Curves ......................................................................................................... 6-7 

Figure 7-1  Existing Peak Day Flow ........................................................................................... 7-9 

Figure 7-2  2022 Peak Day Flow ............................................................................................. 7-11 

Figure 7-3  2026 Peak Day Flow ............................................................................................. 7-15 

Figure 7-4  2036 Peak Day Flow ............................................................................................. 7-17 

Figure 7-5  Build-Out Peak Day Flow ...................................................................................... 7-21 

Figure 7-6  Sedgwick Subarea Alternative Build-Out Peak Day Flow ..................................... 7-27 

Figure 8-1  6-Year CIP ............................................................................................................... 8-7 

Figure 8-2  10-Year CIP ........................................................................................................... 8-13 

Figure 8-3  20-Year CIP ........................................................................................................... 8-19 

Figure 8-4  Future Sewer Extensions ...................................................................................... 8-25 

Figure 11-1  Reclaimed Water ................................................................................................. 11-3 

 
 
 
 
 
 
 
 
 
 
 
 

 



City of Port Orchard 
General Sewer Plan Update 

Table of Contents 
Page vii 

List of Abbreviations 
 
AAF Annual Average Flow 
APWA American Public Works Association 
ArcMap ArcGIS 
BOD Biological oxygen demand 
CCTV Closed-Circuit Television 
CIP Capital Improvement Plan 
City City of Port Orchard 
d/D Flow Depth/Pipe Diameter 
DOE Department of Ecology 
DWF Dry Weather Flow 
ESU Evolutionary Significant Unit 
fps Feet per second 
FTE Full Time Employees 
GIS Graphic Information Systems 
GMA Growth Management Act 
gpcd Gallons per Capita Per Day 
gpd Gallons per Day 
gped Gallons per Employee per Day 
gpm Gallons per Minute 
HGL Hydraulic Grade Line 
HP Horsepower 
I/I Infiltration and Inflow 
KRCC Kitsap Regional Coordinating Council 
LF Linear Feet 
LIDAR E-4 – not defined, does it need to be? 
MPS Marina Pump Station 
mgd Million Gallons per Day 
NPDES National Pollutant Discharge Elimination System 
O&M Operation and Maintenance 
PDF Peak Day Factor, Peak Day Flow 
PHF Peak Hour Factor, Peak Hour Flow 
Plan General Sewer Plan Update 
PODG City of Port Orchard 2014 Development Guidelines 
PSRC Puget Sound Regional Council 
RCW Revised Code of Washington 
SCADA Supervisory Control and Data Acquisition 
SEPA State Environmental Policy Act 
SKIA South Kitsap Industrial Area 
SKWRF South Kitsap Water Reclamation Facility 
STEP Septic Tank Effluent Pump 



City of Port Orchard 
General Sewer Plan Update 

Table of Contents 
Page viii 

TDH Total Dynamic Head 
TSS Total Suspended Solids 
UGA Urban Growth Area  
ULCA Updated Land Capacity Analysis 
ULID Utility Local Improvement District 
VFD Variable Frequency Drives 
WAC Washington Administrative Code 
WRIA Water Resource Inventory Area 
WSDOT Washington State Department of Transportation 
WSUD West Sound Utility District 
WWTP Wastewater Treatment Plant 
 
 



City of Port Orchard 
General Sewer Plan Update 

  Executive Summary 
Page E-1 

EXECUTIVE SUMMARY 
 

E.1  INTRODUCTION (CHAPTER 1) 

The City of Port Orchard’s (City) General Sewer Plan Update (Plan) provides a summary of the 
City’s current sewage capacities, an analysis of the impact of projected growth on the City’s 
sewage collection and conveyance system, and proposes a Capital Improvement Program to 
alleviate system deficiencies.  It also documents the utility’s policies, operation and maintenance 
practices, and financial condition. 
 
The City is located in Kitsap County and is bounded to the north by Sinclair Inlet.  The location 
is shown on Figure 1-1.  The surrounding area is a combination of rural and suburban lands in 
unincorporated Kitsap County. 
 
The City was incorporated in 1890 as the Town of Sidney, and was renamed in 1903 as the City 
of Port Orchard.  The City is primarily residential with some commercial areas and industrial 
activity.  The current population within the existing City limits was estimated by the Washington 
State Office of Financial Management to be 13,150 in 2014.  As of 2015, approximately 11,550 
are within the City’s sewer service area.  Residents outside of the City’s service area are served 
by the West Sound Utility District (WSUD) or by individual septic tanks. 
 
The City owns, operates, and maintains existing wastewater collection and conveyance facilities 
that provide sewer service to the City’s current service area of approximately 2,100 acres.  The 
collection system consists of gravity sewers, pump stations, force mains, Septic Tank Effluent 
Pump (STEP) systems in McCormick Woods, and grinder pump systems that convey 
wastewater to the South Kitsap Water Reclamation Facility (SKWRF).  The SKWRF is owned 
jointly by the City and WSUD, and operated and maintained by WSUD. 
 
Over the next twenty years the population within the Urban Growth Area (UGA) in the City’s 
sewer service area is expected to grow to over 24,000 people.  The City’s sewer service area is 
expected to grow to approximately 5,700 acres.  This Plan evaluates future facilities required to 
accommodate both existing and future wastewater collection needs. 
 
This Plan complies with the Washington State Department of Ecology (DOE) regulations for 
general sewer plan (Washington Administrative Code [WAC] 173-240-050) as shown in Table 
E-1. 
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Table E-1  
Comprehensive Sewer Plan Requirements per WAC 173-240-050 

WAC 173-240-050 
Reference Paragraph 

Description of Requirement Location in Plan 

3a Purpose and need for proposed plan Section 1.2 

3b 
Who owns, operates, and maintains 
system 

Section 1.3 

3c Existing and proposed service boundaries Chapter 5 

3d 

Layout map showing boundaries; existing 
sewer facilities; proposed sewers; 
topography and elevations; streams, 
lakes; and other water bodies; water 
systems 

Figures 3-3, 3-5, 5-1, 
and 8-4 

3e Population trends Chapter 4 

3f 
Existing domestic and/or industrial 
wastewater facilities within 20 miles 

Figure 1-1 

3g Infiltration and inflow problems Section 6.4 

3h 
Treatment systems and adequacy of such 
treatment 

Section 5.7 

3i Identify industrial wastewater sources Section 6.7 
3j Discussion of water systems Section 3.9 
3k Discussion of collection alternatives Chapter 7 
3l Define construction cost and O&M costs Chapter 8 

3m 
Compliance with water quality 
management plan  

Section 3.7 

3n SEPA compliance Appendix A 
 

E.2  POLICIES AND STANDARDS (CHAPTER 2) 

The City manages and operates their sewer system in accordance with state, local and federal 
regulations.  The policies and standards described in the Plan provide a framework for the 
planning, design, operation, and management of the system to maintain the desired level of 
service to sewer utility customers.  These policies are limited to the sewer system and its design 
and operation.  The City’s policies and criteria summarized in Chapter 2 include the following: 
 

 Design standards 

 Construction standards 

 Pretreatment 

 Developer sewer system extensions and upgrades 

 Septic to sewer conversion 
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E.3  SERVICE AREA CHARACTERISTICS (CHAPTER 3) 

The City is located along the south shore of Sinclair Inlet, which is an arm of Puget Sound.   
 
A number of streams flow north into Sinclair Inlet.  The more prominent creeks within the City 
sewer service area are Blackjack Creek, Ross Creek, and Anderson Creek. 
 
The soils in the City consist primarily of glacial outwash, glacial till, glacial drift, volcanic ash, 
and glaciomarine soil. 
 
There are critical areas throughout the City which will limit development.  Most of these areas 
are wetlands, floodplains, geologically sensitive areas, and aquifer protection areas.  Several 
species of fish are also present, of which the Puget Sound Evolutionary Significant Unit Chinook 
is a State Candidate for endangered species and considered threatened by the Federal 
Government.  In addition, other species that are State Candidates for endangered species and 
considered threatened by the Federal Government include bald eagle, marbled murrelet, Steller 
sea lion, and bull trout.   
 
A majority of the City’s water supply comes from 8 active wells.  There is also an intertie with the 
City of Bremerton. 
 

E.4  POPULATION (CHAPTER 4) 

The projected population for the City over the planning horizon of this Plan is presented in Table 
E-2.  Kitsap County provided 2015 residential population estimates and the Puget Sound 
Regional Council (PSRC) provided 2013 Covered Employment estimates.  The build out 
scenario is for modeling purposes only and does not reflect population growth goals or 
constraints.  The City’s service area is shown on Figure 5-1. 
 

Table E-2  
Service Area Population and Employment Estimates 

Year 
Sewered 

Population 
Employment 

2016 11,837 4,779 
2022 13,558 5,114 
2026 14,706 5,338 
2036 17,575 5,898 

Build Out 24,074 8,343 
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E.5  EXISTING SEWER FACILITIES (CHAPTER 5) 

The City of Port Orchard owns, operates, and maintains approximately 70 miles of sewer pipes 
ranging from 2-inch to 24-inch diameter.  This includes approximately 49 miles of gravity 
sewers, 8 miles of force mains, and 14 miles of STEP mains.  There are 16 pump stations within 
the City’s sewer system.  17 mini-basins were defined within the City’s sewer service area, 
shown on Figure 5-1. 
 

E.6  WASTEWATER FLOWS (CHAPTER 6) 

The unit and projected flows used to model the City’s collection system are presented in Table 
E-3. 
 

Table E-3  
Unit and Projected Flows 

Year 
Residential 

Flow (gpcd1) 
Employment 
Flow (gped2) 

Average 
Annual 
Flow 
(mgd) 

I/I 
(gpd/acre) 

Peak Day 
Flow 
(mgd) 

Peak Hour 
Flow (mgd) 

2016 78 32 1.08 1,046 3.53 6.52 
2022 78 32 1.22 1,046 3.92 7.26 
2026 78 32 1.32 1,046 4.16 7.68 
2036 78 32 1.56 1,046 4.75 8.74 

Build Out 78 32 2.14 1,046 6.13 11.18 
Notes: 

(1) Gallons per capita per day 
(2) Gallons per employee per day 

 

E.7  SEWER SYSTEM ANALYSIS (CHAPTER 7) 

The existing wastewater conveyance system was analyzed using the InfoSWMM modeling 
platform.  The projected populations and their distributions are the basis for establishing future 
system requirements. 
 
Model files were developed from AutoCAD files of the sewer system from 2002 provided by the 
City which had manhole depths, and were supplemented with LIDAR obtained from PACE to 
determine manhole rim elevations and as-builts.  Some elevations were still missing after this 
process, including some of the smaller pump stations.  Estimates for depths, pipe slopes, wet 
well sizes, and pump operation elevations were made to develop a functional model that 
reasonably represents the sewer system.  
 
A truncated model was used consisting of all pump stations and the major sewer mains within 
the City’s collection system.  The model can be expanded in the future as needed and when 
budget allows. 
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The design capacity of the gravity mains is considered to be 100 percent depth (1.0 d/D ratio, 
where d is the flow depth and D is the pipe diameter).  The maximum design capacity of STEP 
mains and force mains are exceeded when flow velocities are greater than 8 feet per second.  
The firm capacity of a lift station is defined as the capacity of the lift station with the largest 
pump out of service.  When model simulation results exceed these design capacities in piping or 
in lift stations, they are identified as deficient and system improvements are identified to resolve 
them.   
 
Where pipe sections were identified as requiring an upgrade, the proposed upgrade was sized 
to provide capacity equal to or greater than the estimated build-out flows according to the 
design criteria above. 
 
At lift stations where the estimated peak hour flows were shown to exceed the current firm 
capacity, the build out flow capacity was estimated and incorporated into the model for the 
improved system model runs.  This enabled the impact of the increased flow on the downstream 
sewer network to be investigated. It is unlikely that the mechanical and electrical improvements 
to the lift stations will be sized for the build-out conditions. 
 

E.8  CAPITAL IMPROVEMENTS PLAN (CHAPTER 8) 

The 6 year capital improvement projects as determined by model results and the City desired 
improvements are presented in Table E-4.  Actual costs can and will differ from the opinions of 
probable costs.  Volatility in the bidding climate, the number of contractors bidding on a project, 
and their approach to bidding and completing the work will all impact actual project costs. 
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Table E-4  
Opinion of Probable Project Costs, 6-Year CIP (2016-2021) 

CIP No. Project 

Opinion of 
Probable 

Construction 
Cost(1)(2) 

Opinion of 
Probable Project 

Cost(1)(3) 

6-1 Marina Pump Station Improvements $2,670,000 $3,800,000
6-2 Bay Street Pump Station Improvements $730,000 $1,100,000
6-3 McCormick Pump Station 2 - Design N/A $190,000
6-4 McCormick Pump Station 2 - Construction $1,100,000 $1,100,000
6-5 McCormick Pump Station 1 - Design N/A $180,000
6-6 McCormick Pump Station 1 - Construction $1,100,000 $1,100,000

Estimated City Total $7,470,000
Notes: 

1) All costs are in 2014 dollars. 
2) The opinion of probable construction cost includes the costs to build the various 

components, sales tax, and contingency. 
3) Opinions of probable project costs include planning, surveying, engineering services, 

permitting, bid advertisement, contract award, construction, and services during 
construction, in addition to the probable construction cost. 

 

E.9  FINANCIAL (CHAPTER 9) 

The financial analysis for the sewer system was performed by Katy Isaksen & Associates as 
part of the “City of Port Orchard Utility Gap Analysis” and is included as Appendix H. 
 

E.10  OPERATIONS AND MAINTENANCE (CHAPTER 10) 

Chapter 10 summarizes general operations and maintenance activities and staffing needs.  The 
City has approximately 0.95 maintenance staff per 100,000 lf of pipe and 0.22 maintenance staff 
per pump station, which is similar to other sewer utilities in this region of similar size. 
 

E.11  RECLAIMED WATER (CHAPTER 11) 

Only one reclaimed water customer was being served by the WSUD.  The costs to provide 
reclaimed water to this customer were higher than what the customer is charged, resulting in the 
City and WSUD subsidizing the reclaimed water customer.  Reclaimed water was provided to 
this customer until the end of 2015, at which point reclaimed water distribution was ceased. 
Reclaimed water is blended with effluent from the secondary clarifiers prior to discharge. 
 
If water system demands increase to the point that reclaimed water is necessary to adequately 
address water demands in the area, the reclaimed water distribution system will be placed back 
into service. 
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SECTION 1 
INTRODUCTION 

1.1  INTRODUCTION 

The City of Port Orchard (City) is located in Kitsap County and is bounded to the north by 
Sinclair Inlet.  The location is shown on Figure 1-1.  The surrounding area is a combination of 
rural and suburban lands in unincorporated Kitsap County. 
 
The City was incorporated in 1890 as the Town of Sidney, and was renamed in 1903 as the City 
of Port Orchard.  The City is primarily residential with some commercial areas and industrial 
activity.  The current population was estimated by the Washington State Office of Financial 
Management to be 13,150 in 2014.  Approximately 11,550 are within the City’s sewer service 
area.  The remaining 1,600 residents are served by the West Sound Utility District (WSUD) or 
by individual septic tanks. 
 
The City owns, operates, and maintains existing wastewater collection and conveyance facilities 
that provide sewer service to the City’s current service area of approximately 2,100 acres.  The 
collection system consists of gravity sewers, pump stations, force mains, septic tank effluent 
pump (STEP) systems in McCormick Woods, and grinder pump systems that convey 
wastewater to the South Kitsap Water Reclamation Facility (SKWRF).  The SKWRF is owned 
jointly by the City and WSUD, and operated and maintained by WSUD. 
 
Over the next twenty years the population within the UGA in the City’s sewer service area is 
expected to grow to over 24,000 people.  The City’s sewer service area is expected to grow to 
approximately 5,700 acres.  This Plan evaluates future facilities required to accommodate both 
existing and future wastewater collection needs. 
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1.2  PURPOSE AND SCOPE 

This General Sewer Plan Update (Plan) is prepared for the City to fulfill the requirements of 
Chapter 173-240-050 of the Washington Administrative Code (WAC), Chapter 90.48 of the 
Revised Code of Washington (RCW), and RCW 36.70A (Growth Management Act).  The Plan 
provides the City with a guide for managing and operating the sewer system and coordinating 
expansions and upgrades to the infrastructure through build-out.  The Plan serves as a guide for 
policy development and decision making processes for the City.  The WAC requirements are 
outlined in Table 1-1.  This Plan is being updated concurrently with the General Water Plan and 
General Transportation Plan in preparation for an update to the City’s Comprehensive Plan.  
The Plan provides the public and regulatory agencies with information on the City’s plans for 
sewer system extensions to areas designated as urban. 
 

Table 1-1  
Comprehensive Sewer Plan Requirements per WAC 173-240-050 

WAC 173-240-050 
Reference Paragraph 

Description of Requirement Location in Plan 

3a Purpose and need for proposed plan Section 1.2 

3b 
Who owns, operates, and maintains 
system 

Section 1.3 

3c Existing and proposed service boundaries Section 5 

3d 

Layout map showing boundaries; existing 
sewer facilities; proposed sewers; 
topography and elevations; streams, 
lakes; and other water bodies; water 
systems 

Figures 3-3, 3-5, 5-1, 
and 8-4 

3e Population trends Section 4 

3f 
Existing domestic and/or industrial 
wastewater facilities within 20 miles 

Figure 1-1 

3g Infiltration and inflow problems Section 6.4 

3h 
Treatment systems and adequacy of such 
treatment 

Section 5.7 

3i Identify industrial wastewater sources Section 6.7 
3j Discussion of water systems Section 3.9 
3k Discussion of collection alternatives Section 7 
3l Define construction cost and O&M costs Section 8 

3m 
Compliance with water quality 
management plan  

Section 3.7 

3n SEPA compliance Appendix A 
 
The Plan is based on projections for a six year period to 2022, a ten year period to 2026, a 
twenty year period to 2036, and a full build-out capacity scenario. 
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The existing and future capacities of the sewer system were evaluated based on current and 
anticipated future wastewater flow rates.  Future wastewater flow rates are estimated from 
existing flow data and population and employment growth projected within the sewer service 
area by Kitsap County and the Puget Sound Regional Council (PSRC). 
 
A capital improvement plan is provided that prioritizes improvements, and provides opinions of 
probable project costs.  A Water and Sewer Financial Gap Analysis is being completed by Katy 
Isaksen & Associates and is not included as part of this Plan. 
 

1.3  OWNERSHIP AND MANAGEMENT 

The wastewater utility is owned by the City of Port Orchard and is funded through wastewater 
rates and general facility charges.  These revenues must provide for future capital 
improvements, and pay for current operating expenses, maintenance of the system, 
replacement, and/or emergency repairs.  Sewer collection in the eastern part of the City is 
provided by WSUD and is not included in this Plan. 
 
Management and administration of the wastewater utility is provided by the Public Works 
Department.  This support includes operation, repair, and maintenance of the collection system, 
major improvements and development, engineering design and construction, administrative 
support, accounting and financial services, billing and collection.   
 
The City has an interlocal agreement with WSUD to treat the City’s sewage. WSUD operates 
and maintains the SKWRF, which is owned jointly by the City and WSUD, and provides 
treatment of all sewage in the City’s sewer service area, except for on-site septic systems.  A 
copy of the interlocal agreement between the City and WSUD is included in Appendix B. 
 

1.4  SEWER HISTORY 

Construction of the wastewater collection system began in the early 1960’s.  This system 
included a network of gravity pipes along Bay Street and a sewage treatment plant located by 
the marina.  The treatment plant was decommissioned in the early 1980’s and replaced with the 
Marina Pump Station, which pumps the sewage generated in the City’s sewer service area to 
the SKWRF. 
 
More detailed information about the existing sewer system can be found in Section 3.  The 
reclaimed water system is discussed in Section 10. 
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SECTION 2 
POLICIES AND STANDARDS 

 

2.1  INTRODUCTION 

The City owns, operates, and maintains their sewer system in accordance with state, local and 
federal regulations.  The policies and standards described in the Plan provide a framework for 
the planning, design, operation, and management of the system to maintain the desired level of 
service to sewer utility customers.  These policies are limited to the sewer system and its design 
and operation.  
 
While the City has discretion in setting performance and design criteria and standards for its 
sewer system, the criteria set must meet or exceed the minimum standards for public sewers as 
set forth by the Washington State Department of Ecology (DOE) through Chapters 90.48, 90.52, 
and 90.54 of the Revised Code of Washington (RCW).  The criteria focus on planning, design 
parameters, and other details that have been developed to establish consistency and to ensure 
that adequate levels of service are provided throughout the system.  The criteria also provide 
the planning process with measuring tools to identify any areas of the existing system that need 
to be improved to achieve the desired level of customer service. 
 
The City establishes the following goals for sewer service: 
 

 Goal 1: Provide safe, reliable and timely sewer service to its consumers at a fair and 
reasonable price. 

 Goal 2: Provide reliable levels of service and ensuring adequate capacity within the 
sewer system by upgrading the system to protect the natural environment, as deemed 
necessary.   

 Goal 3: Ensure that sewer system infrastructure expansion provides an adequate level 
of public service to support new development consistent with the City’s policies, criteria, 
and standards.  In addition, sewer system expansion should also be consistent with 
current land use plans and development regulations of the State of Washington, Kitsap 
County, and appropriate local planning agencies. 

 

2.2  DESIGN STANDARDS 

All sewer system improvements are designed in accordance with Department of Ecology 
Criteria for Sewage Works Design, Port Orchard Municipal Code Chapter 13.04, and Chapter 
12 of the City of Port Orchard 2014 Development Guidelines (PODG) and meet or exceed the 
design standards referenced in WAC 173-240. 
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2.3  CONSTRUCTION STANDARDS 

All sewer system improvements are constructed in accordance with Department of Ecology 
Criteria for Sewage Works Design, Port Orchard Municipal Code Chapters 13.04, Section 7-08 
through 7-15 of the WSDOT/APWA Standard Specifications, and Chapter 12 of the PODG 
(provided as Appendix C) and meet or exceed the construction standards referenced in WAC 
173-240. 
 

2.4  PRETREATMENT 

Pretreatment systems may be required to reduce, eliminate or alter the nature of a pollutant’s 
properties prior to discharging to the public sewer collection system.  Pretreatment systems 
include grease traps, interceptors, oil/water separators and other units to treat metals, solvents, 
fats, oils, grease, excessive BOD or TSS, and other constituents.  Pretreatment systems are to 
be installed in compliance with Chapter 12 of PODG. 
 

2.5  DEVELOPER SEWER SYSTEM EXTENSIONS AND UPGRADES 

Sewer system extensions are allowed to provide sewer service within the City’s sewer service 
area and UGA if the development is consistent with adopted development polices and all sewer 
utility policies and criteria, including those described in 13.04.040 of the City’s Municipal Code. 
 
Developers are required to pay the City to analyze the impacts of the development on the 
existing sewer system.  If the City makes a determination that the development’s impact to the 
existing sewer system requires upgrades, the upgrades may be made at the cost of the 
developer in exchange for a credit to the capital facilities charge per 13.04.040 of the City 
Municipal Code.  The developer may also recoup costs using latecomers agreements. 
 
The City may require the developer to oversize new sewer infrastructure to accommodate future 
growth.  The developer may recoup the additional cost for the oversized infrastructure using 
latecomers agreements or other mechanisms, including contributions from the City, or discounts 
to their general facility charges. 
 

2.6  SEPTIC TO SEWER CONVERSION 

All homes and businesses within 200 feet of a sewer main that have failing on-site systems and 
are within the UGA shall connect to that main in compliance with WAC 246-272A-0025. 
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SECTION 3 
SERVICE AREA CHARACTERISTICS 

 

3.1  LAND USE AND ZONING 

The City of Port Orchard (City) is located in Kitsap County on Sinclair Inlet south of Bremerton. 
The City is bounded to the north by Sinclair Inlet.  The surrounding area is a combination of 
rural and suburban lands in unincorporated Kitsap County. 
 
The City Limits and Urban Growth Area (UGA) designated by Kitsap County are shown on 
Figure 3-1.  City zoning within the City Limits and County zoning within the UGA are shown on 
Figure 3-2. 
 

3.2  TOPOGRAPHY 

The City is located adjacent to Sinclair Inlet.  Much of the area between Bay Street and Sinclair 
Inlet is built on fill.  The City is cut irregularly by streams and ravines that are generally 
unbuildable.  The City generally slopes towards Sinclair Inlet from south to north, with a 
maximum elevation of approximately 500 feet above sea level in the southwestern portion of the 
City.  The City’s topography is shown as Figure 3-3. 
 

3.3  GEOLOGY 

The soils in the City consist primarily of glacial outwash, glacial till, glacial drift, volcanic ash, 
and glaciomarine soil. 
 

3.4  STREAMS AND WATER BODIES 

The City is located along the south shore of Sinclair Inlet, which is an arm of Puget Sound.   
 
A number of streams flow north into Sinclair Inlet.  The more prominent creeks within the City 
sewer service area are Blackjack Creek, Ross Creek, and Anderson Creek. 
 
Many of the streams flowing through the City are believed capable of supporting fish runs, 
though stream flows are often small.  The City has agreed to augment the flow in two streams at 
the locations described below: 
 

 Ross Creek at the future extension of St. Andrews Drive SW 

 Blackjack Creek at SW Sedgwick Road west of SR 16 
 
Augmentation is seasonal using potable water at the rate of 5 GPM.  Other streams may be 
augmented in the future. 
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Several small ponds, marshes, and wetlands exist within the City sewer service area. 
 

3.5  CRITICAL AREAS 

The majority of the City area lies outside of the 100-year floodplain.  Areas within the 100-year 
floodplain include the area immediately adjacent to Blackjack Creek, along Arnold Avenue E, 
and Ruby Creek near Highway 16.  Several small ponds and wetlands exist within the City’s 
UGA; development would need to be limited or carefully planned at these locations.  Figure 3-4 
shows floodplains and wetlands located within the UGA.   
 

3.6  ENDAGERED SPECIES HABITAT 

Critical Habitat in the City include the Puget Sound Evolutionary Significant Unit (ESU) Chinook 
salmon, which are known to inhabit the marine areas of Sinclair Inlet adjacent to the City.  The 
Puget Sound ESU Chinook is a State Candidate for endangered species and considered 
threatened by the Federal Government.  In addition, other species that are State Candidates for 
endangered species and considered threatened by the Federal Government include bald eagle, 
marbled murrelet, Steller sea lion, and bull trout.  Coho salmon occur in the majority of streams 
located in City and are considered threatened by the Federal Government.   
 

3.7  PUGET SOUND WATER QUALITY MANAGEMENT PLAN 

The Federal Water Pollution Control Act established the requirement for a Water Quality 
Management Plan.  In response to this requirement, RCW 90.71 established the need of a 
Puget Sound Water Quality Management Plan.  The stated objectives of these regulations are 
to recover the health of the Puget Sound waters by the year 2020.  This General Sewer Plan 
Update is consistent with the intended goals of the Water Quality Management Plan. 
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3.8  GROWTH MANAGEMENT ACT 

The State of Washington adopted the Growth Management Act with the intent of concentrating 
most new development and population gains within the urban areas of the more populous and 
rapidly growing counties and cities.  State and local governments are required to define an 
urban growth area boundary within which urban services like sewers are provided, and any new 
parcels created outside that boundary must be at a very low density with sufficient acreage to 
support on-site sewage disposal systems conforming to State Department of Health regulations. 
 
Only two exceptions to the prohibitions of sewers outside the urban growth boundary are 
recognized under state law: 
 

 Public schools outside the urban growth boundary can be served by sewers, but are not 
required to be served.   

 Areas of existing development outside the urban growth boundary where sufficient on-
site sewage disposal systems have failed as to create a “severe public health hazard” 
can be served by sewers. 

 
Sewers provided in either of these cases can be satellite system limited to serving just the 
qualified and defined parcels, or a sewer extension can be ‘tight-lined’ to convey wastewater 
from the qualified and defined parcels into the urban growth area for connection to an existing 
sewer system. 
 

3.9  WATER SYSTEMS 

Four water purveyors provide water service within the City and the sewer service area as 
described below: 

3.9.1  City of Port Orchard 

City of Port Orchard serves within the City limits and selected adjacent areas as shown 
on Figure 3-5.  The system is supplied by six active wells into a Low Zone with a 
hydraulic grade line (HGL) of 260 feet, an Intermediate Zone at HGL 336, and a High 
Zone at HGL 391.  Five reservoirs provide 4,200,000 gallons in storage.  There is an 
intertie to the City of Bremerton HGL 256 Zone and a second to the West Sound Utility 
District.  Two booster pump stations can move water from the Low Zone through the 
Intermediate Zone to the High Zone.  The pipe system totals over 300,000 feet of pipe 
ranging from 4 to 18-inch diameter. The principal facilities comprising the City’s water 
system are summarized in Table 3-1. 
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Table 3-1  
City of Port Orchard Water Facilities 

Description Dimensions Capacity 

Wells 
PO 6 – Maple Street 806 feet x 10-inches 250 GPM 
PO 7 – Port Orchard Blvd 804 feet x 10-inches 725 GPM 
PO 8 – Sidney Avenue 577 feet x 12-inches 450 GPM 
PO 9 – Sidney Avenue 624 feet x 12-inches 450 GPM 
PO 10 – (pending) 1,074 feet x 10-inches 1,600 – 2,000 GPM 
McCormick Woods 1 281 feet x 12-inches 175 GPM 
McCormick Woods 2 210 feet x 12-inches 350 GPM 
McCormick Woods 3 183 feet x 12-inches 350 GPM 
McCormick Woods 11 
(pending) 

  

Interties 
Bremerton 260 zone 8-inch meter 
Bremerton 580 zone 8-inch meter 
West Sound - Sedgwick 390 zone 6-inch meter 

Reservoirs 
Van Zee 130 feet diameter 2,000,000 gallons – 260 zone 
Morton Street 14.59 diameter x 100 feet high 100,000 gallons – 260 zone 
Maple Street  50,000 gallons – 260 zone 
Old Clifton 100 diameter x 30 feet high 1,000,000 gallons – 390 zone 
Sedgwick 68 diameter x 40 feet high 1,000,000 gallons – 390 zone 
McCormick Woods 580 42 feet high 450,000 gallons – 580 zone 
McCormick Woods Tank 1 25 diameter x 15 feet high 60,000 gallons – 431 to 580 zone 
McCormick Woods Tank 2 25 diameter x 15 feet high 60,000 gallons – 431 to 580 zone 

Booster Pump Stations 
City Hall 260 zone 690 and 620 GPM 
Melcher Street 390 zone 1000 and 750 GPM 
McCormick 580 580 zone 350 and 350 GPM 
Well 6 Booster 260 zone 400 GPM 

3.9.2  McCormick Woods Water Company  

McCormick Woods Water Company is owned and operated by the City and serves 
McCormick Woods.  The existing facilities include a 450,000 gallon reservoir with a 
booster pump station serving the existing 580 zone from two tanks totaling 120,000 
gallons supplied by three wells.  Pipe sizes range from 6 to 10-inch diameter.   

3.9.3  Berry Lake Manors  

Berry Lake Manors buys water from the City and serves a 30-unit mobile home park. 
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3.9.4  West Sound Utility District  

West Sound Utility District serves properties east of Blackjack Creek and generally 
outside the City sewer service area. 
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SECTION 4 
POPULATION 

 

4.1  GENERAL 

Population estimates for the City’s service area have been established for each mini-basin for 
2016, 2022, 2026, 2036, and build out.  Sewage quantities are projected and analyzed for two 
categories: population; and, employment.  The methodology used various available resources to 
establish accurate population estimates and projections for the purpose of sewer modeling and 
CIP identification.  Years 2022 and 2036 are used for 6- and 20- year CIP planning purposes. 
 
The service area consists of 17 sewer mini-basins.  Since these mini-basins do not include the 
portion of the City served by WSUD, the service area population and employment totals do not 
reflect City-wide population and employment totals.  
 

4.2  EXISTING POPULATION AND EMPLOYMENT 

The baseline population and employment are representative of the most recent year for which 
data was available.  Year 2016 existing population and employment estimates were interpolated 
between the baseline and projected growth.  The results are summarized in Table 4-1. 
 

4.2.1  Population  

Year 2015 served as the baseline year for residential population analysis.  Kitsap County 
provided 2015 residential population estimates for each mini-basin based on County Tax 
Assessor data.  The population was estimated for each parcel as a function of total 
housing units and average household size.  The City provided parcel-level review in 
instances where housing unit counts were unknown.  The assumed average household 
size was 2.4 for single family residences and 1.8 for multi-family residences based on 
data provided by the City.  Parcel-level results were aggregated by mini-basin.   

 
4.2.2  Employment 

Year 2013 served as the baseline year for employment analysis.  The Puget Sound 
Regional Council (PSRC) provided 2013 Covered Employment custom estimates per 
mini-basin.  Covered employment refers to positions covered by the Washington 
Unemployment Insurance Act, and accounts for approximately 85-90% of all 
employment.    
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Table 4-1  
Service Area Population and Employment Estimates 

Year Population Employment 

2016 11,837 4,779 
2022 13,558 5,114 
2026 14,706 5,338 
2036 17,575 5,898 

Build Out 24,074 8,343 
 

4.3  FUTURE POPULATION AND EMPLOYMENT 

The target years for population and employment analyses are 2022 (used for 6-year CIP), 2026, 
2036 (used for 20 year CIP), and build out.  Assuming a constant growth rate, population and 
employment estimates for target years were interpolated between the baseline and 2036 
projected growth.  
 
Kitsap County provided population capacity estimates per mini-basin for year 2036, which is the 
20-year planning horizon for the County land capacity analysis.  The population capacity 
estimates represent a build out scenario.  The build out scenario is for modeling purposes only 
and does not reflect population growth goals or constraints.  The results are summarized in 
Table 4-1. 
 

4.3.1  Population 

Residential population estimates were interpolated for 2016, 2022 and 2026 between the 
baseline and 2036 for each mini-basin.  In accordance with the Growth Management Act 
(GMA), the Kitsap Regional Coordinating Council (KRCC) has established 2036 
population targets for each jurisdiction in the Countywide Planning Policies.  Additionally, 
the 2015 City-wide population estimate was obtained from the state Office of Financial 
Management.  The calculated growth rate was applied to the 2015 baseline residential 
population to establish the projected total growth for 2036.  The total growth was 
distributed throughout the service area based on the future population capacity captured 
by each mini-basin. 
 
Kitsap County provided the additional residential capacity for each mini-basin for the 
year 2036.  This figure was added to the 2015 baseline estimate to establish the total 
2036 population capacity for each mini-basin to approximate a build out scenario for 
modeling purposes.  The population per mini-basin is included as Appendix D. 
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4.3.1  Employment 

Employment estimates were interpolated for 2016, 2022 and 2026 between the baseline 
and 2036 for each mini-basin.  In accordance with the GMA, the KRCC has established 
2036 job growth targets for each jurisdiction in the Countywide Planning Policies.  
Additionally, the 2013 City-wide covered employment estimate was obtained from the 
PSRC.  The calculated growth rate was applied to the 2013 baseline employment 
population to establish the projected total growth for 2036 for each mini-basin.  The total 
growth was distributed throughout the service area based on the future employment 
capacity captured by each mini-basin. 
 
Kitsap County provided the additional employment capacity for each mini-basin for the 
year 2036.  To approximate a build out scenario for modeling purposes, this figure was 
added to the 2013 baseline estimate to establish the total 2036 employment capacity for 
each mini-basin.  The population per mini-basin is included as Appendix D. 
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SECTION 5 
EXISTING SEWER FACILITIES 

 

5.1  INTRODUCTION 

Construction of the wastewater collection system began in the early 1960’s and included a 
network of gravity pipes along Bay Street and a sewage treatment plant located by the marina.  
The treatment plant was decommissioned in the early 1980’s and replaced with the Marina 
Pump Station that pumps the sewage in the City’s sewer service area to the SKWRF.  The City 
has continued to expand the sewer collection system with gravity sewers, pump stations, and 
with septic tank effluent pump (STEP) systems. 
 
The existing City sewer system is shown in Figure 5-1, which is assembled from the graphic 
information system (GIS) files maintained by Kitsap County and as-builts from the City. 
 

5.2  EXISTING AND PLANNED MINI-BASINS 

A mini-basin is defined as an area from which the collection system drains to a specified 
discharge point.  Delineations of mini-basins are based on existing sewer service and 
topography.  Mini-basins were delineated with approval from the City and are shown in Figure 5-
1.  The mini-basins and lift stations are shown schematically in Figure 5-2. 
 

5.3  EXISTING SEWER PIPING 

The City of Port Orchard owns, operates, and maintains approximately 70 miles of sewer pipes 
ranging from 2-inch to 24-inch diameter.  This includes approximately 49 miles of gravity 
sewers, 8 miles of force mains, and 14 miles of STEP mains.  The gravity sewers and force 
mains are summarized in Tables 5-1 and 5-2. For additional modeling information, see Section 
7. 
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Table 5-1  
Gravity Sewers 

Pipe Diameter (inches) Modeled Length (feet) Total Length (feet) 

8 12,400 207,800 
10 11,200 11,200 
12 11,600 11,600 
15 20,500 20,500 
16 3,300 3,300 
18 2,800 2,800 
24 1,200 1,200 
30 200 200 

Total Gravity Sewers 63,200 (~12 miles) 63,200 (~49 miles) 
Notes: 

1) Only trunk sewers and portions of 8-inch diameter are included in the model. 
2) It is assumed the remaining 37 miles of gravity sewers are 8-inch diameter. 

 

Table 5-2  
Force Mains 

Pipe Diameter (inches) Length(1) (feet) 

4 11,400 
6 17,700 
8 1,800 

10 800 
12 3,000 
18 6,700 

Total Force Mains 41,400 (~8 miles) 
Notes: 

1) All for mains are included in the model. 
 

5.4  EXISTING PUMP STATIONS 

The City’s pump stations are in Table 5-3 with the general information derived from City records. 
Pump curves are included in Appendix E.  The firm capacity of the Marina Pump Station is 
defined as the total pump capacity with the largest pumps out of service.  The smaller pumps 
cannot pump with a single large pump in service.  Therefore, the firm capacity is equal to the 
3,800 gpm capacity of a single large pump. 
 
No overflows have been recorded within the sewer pipe systems or at the pump stations. 
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Sewer System: City of Port Orchard 2015
Kitsap County base data 2015
Data sources supplied  may not reflect current or actual conditions. This map
is a geographic  representation based on information available.  It does not 
represent survey data.  No warranty is made concerning the accuracy, currency,
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Table 5-3  
Existing Pump Stations 

Station Location 
Single Pump 

Capacity 
(gpm) 

Pump Head 
(TDH) 

Pump Motor 
Power (hp) 

Firm 
Capacity 

(gpm) 

Number 
of Pumps

Force 
Main (in) 

Albertsons 350 S.W. Sedgwick Road 176 100 30 176 2 6 
Bay Street(1) 1207 Bay Street 730 22 7.5 730 2 10 
Canyon Court 512 Cedar Canyon Court 50 150 7.5 75(2) 3 4(4) 
Cedar Heights 2220 Pottery Avenue 50 150 7.5 50 2 4 
Eagle Crest 1091 Eagle Crest Place 100 35 5 100 2 4(4) 
Flower Meadows 345 Flower Meadows Street 104 91 7.5 104 2 6 
Golden Pond 385 Golden Pond Road 137 78 7.5 137 2 4(4) 
Harrison Hospital 444 South Kitsap Boulevard 280 110 40 280 2 6/8 

Marina 
Typical Flow 
Pumps(3) 

700 Sidney Parkway 
1,150 37 20 

3,800 
2 

18 
Marina 

High Flow 
Pumps(3) 

3,800 95 150 2 

McCormick Woods #1 1190 Old Clifton Road 1,000 122 75 1,000 2 16 
McCormick Woods #2 2200 Old Clifton Road 1,000 60 30 1,000 2 16 
Pottery 2014 Pottery Avenue 1,800 75 60 1,800 2 12 
Sedgwick 505 Sedgwick Road 180 165 25 180 2 6 
Tremont Place 281 Tremont Place 60 23 3 60 2 4 
Ridge 1&2 2476 SW Siskin Circle 200 90 15 200 2 6 
Ridge 3 4383 Riflebird Place 690 95 30 690 2 4 
Notes: 

1) Bay Street PS has an overflow into Sinclair Inlet. 
2) Firm capacity at Canyon Court is estimated based on two pumps operating in parallel. 
3) Marina PS has two pumps for typical flows, two pumps for high flows, and an overflow into Sinclair Inlet. 
4) Record drawings were unavailable so a 4-inch force main size was assumed. 
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5.5  MCCORMICK WOODS STEP SYSTEM 

Sewer service to McCormick Woods is provided with a STEP system.  These operate like an 
on-site septic system by collecting sewage into a septic tank, and settling out solids.  However, 
instead of discharging the effluent to a drain field, it is instead pumped into a force main which 
ultimately discharges to gravity conveyance piping.  The septic tanks need periodical cleaning to 
remove grease and accumulated solids. 
 
McCormick Woods was originally developed with individual on-site septic systems.  These were 
converted to STEP units discharging to a community drain field south of Old Clifton Road near 
the west of the City.   
 
Under Utility Local Improvement District (ULID) #6, the City of Port Orchard agreed to provide 
sewer service and to assume responsibility for the STEP units.  McCormick Woods Pump 
Station #1, McCormick Woods Pump Station #2, and associated piping were built to convey 
sewage to the City’s sewer collection system. 
 

5.6  SOUTH KITSAP INDUSTRIAL AREA 

The City of Bremerton annexed the SKIA in 2009.  Port Orchard will not provide sewer service 
to this area as was indicated in the 2009 City of Port Orchard Comprehensive Sanitary Sewer 
Plan Update. 
 

5.7  WEST SOUND UTILITY DISTRICT FACILITIES 

The City sewer system formerly included a wastewater treatment facility adjacent to the Port 
Orchard Marina and the trunk sewers conveyed all flow to that location.  In 1983, the City’s 
treatment facility was replaced with the Marina Pump Station, which conveys flow east through 
an 18-inch force main to the SKWRF.  
 
WSUD operates the SKWRF which is jointly owned by the City and WSUD under NPDES 
Permit WA-002034-6 from the State Department of Ecology.  The City and WSUD have had an 
operating agreement which initiated in 1982 and was extended in 2014.  The facility consists of 
three interrelated and complementary systems: 
 

 Activated sludge secondary treatment system 

 Membrane bioreactor secondary treatment system production reclaimed water 

 Ballasted clarifier for advanced primary treatment system for peak storm flows 
 
The facility has a current rated capacity of 4.2 mgd during the average day of the maximum 
month with a peak day capacity of 16 mgd.  Flows exceeding 16 mgd may be treated through 
the ballasted clarifier to achieve a blended effluent meeting the effluent requirements defined in 
the NPDES permit.  The City and WSUD have agreed that this capacity is to be shared equally. 
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The highest average daily flows recorded during November and December 2006 were 3.94 mgd 
and 4.6 mgd during days of measured rainfall of 2.1 and 2.41 inches.  Neither flow was 
sufficient to require operation of the ballasted clarifier.  However, the 3 December 2007 storm 
produced about 8.8 mgd and the ballasted clarifier performed as designed. 
 
Annual average day flow for 2007 was about 1.7 mgd.  WSUD projects wastewater flow will 
increase to about 2.3 mgd by 2025.  
 
WSUD also operates an extensive sewerage collection system.  Some of WSUD sewers in the 
immediate vicinity of City sewers are shown on Figure 5-1.  Figure 5-1 also shows that some 
parcels within the city limits are served by WSUD. 
 
The sewer service area boundary has not been defined by formal agreement, but has evolved 
as various properties have developed and needed sewer service based on topography and 
guidance from the Sewer Advisory Committee.  The intent is for service to be provided by the 
agency at the least infrastructure cost to the developer.  WSUD serves east of Blackjack Creek 
except for the SR 16 intersection.  Eventually, the City expects to annex the entire UGA. 
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SECTION 6 
WASTEWATER FLOWS 

 

6.1  INTRODUCTION 

Wastewater flow data recorded at the Marina Pump Station (MPS) and the South Kitsap Water 
Reclamation Facility (SKWRF) for the years of 2012 through 2014 were analyzed to determine 
current wastewater flow characteristics. 
 

6.2  EXISTING WASTEWATER FLOWS  

All wastewater from the City sewer collection system is pumped through the MPS to the 
SKWRF.  Flow at the MPS is recorded on a daily basis using a low flow meter and a high flow 
meter.  There is a third flow meter at the SKWRF that records data on a 1-minute basis. 
 
The low flow meter at MPS regularly recorded lower flows than the SKWRF meter, while the 
high flow meter closely matched the SKWRF flows.  Therefore, SKWRF flows were used for 
average annual and minimum day flows for the purpose of unit sewer flow calculations. 
 
Selected flow records are summarized in Table 6-1.  SKWRF data for years prior to 2013 are 
unavailable due a change in WSUD flow monitoring software. 
 

Table 6-1  
Wastewater Flow Summary 

Parameter 2012 (MPS) 2013 (SKWRF) 2014 (SKWRF) 

Average Annual Flow (mgd) ---(1) 0.947 1.006 
Minimum Day Flow (mgd) ---(1) 0.757 0.797 
Peak Day Flow (mgd) 3.433(2) 1.646 2.564 
Peak Day Flow Date 11/19/2012 1/10/2013 3/6/2014 
Peak Day Rainfall(3) (inches) 2.26 1.10 1.56 
Notes: 

1) Average annual and minimum day flows measured at the MPS were consistently lower 
than those measured at the SKWRF. Therefore, SKWRF data was used for average 
annual and minimum day flows. 

2) A higher flow of 4.36 mgd was recorded on 1/1/2012 at the Marina Pump Station but 
was disregarded because it greatly exceeded the 1.65 mgd recorded at the SKWRF, 
and only 0.05-inches of rain was recorded on that day. 

3) Rainfall is for the day previous to the Peak Day Flow Date. 
 
Average monthly flows for the City’s portion of the sewer system are summarized in Table 6-2. 
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Table 6-2  
Average Monthly Flows (mgd) 

Month 2012(1) (MPS) 2013 (SKWRF) 2014 (SKWRF) 

January 0.891 0.937 0.900 
February 0.768 0.888 1.145 

March 0.899 0.912 1.191 
April 0.760 0.931 0.921 
May 0.746 0.964 0.940 
June 0.771 1.006 0.981 
July 0.702 1.030 0.958 

August 0.681 1.026 0.931 
September 0.686 1.124 0.953 

October 0.785 0.965 1.053 
November 1.079 0.894 1.061 
December 1.155 0.845 1.047 

Annual Average 0.830 0.947 1.006 
Notes: 

1) 2012 flows were measured at the MPS; 2012 SKWRF data are not available.  Average 
annual and minimum day flows measured at the MPS were consistently lower than those 
measured at the SKWRF. 

 

6.3  WASTEWATER UNIT FLOWS 

Total residential sewer flow was estimated by taking annual average sewer flows measured at 
the SKWRF and subtracting wet weather non-residential water demands.  Wet weather water 
usage does not include irrigation and is used to approximate average annual sewer flows. 
 
Total residential sewer flow was then divided by total estimated residential population to 
determine unit per capita flow rates as summarized in Table 6-3. 
 

Table 6-3  
Residential Unit Flow 

Parameter 2013 2014 

Average Annual Flow (mgd) 0.947 1.007 
Wet Weather Non-Residential Water Demand (mgd) 0.146 0.131 
Estimated Residential Sewer Flow (mgd) 0.801 0.856 
Population 11,002 11,242 
Gallons per Capita per Day (gpcd) 73 78 
 
A residential sewer rate of 78 gpcd is used for planning purposes.  This is similar to other 
communities in the Puget Sound area. 
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Wet weather water demand more accurately reflects actual water demand, and hence sewer 
flows, without summer irrigation.  The estimated per employee wastewater rates based on wet 
weather water demand are summarized in Table 6-4.  A per employee sewer rate of 32 gallons 
per employee per day (gped) will be used for planning purposes. 
 

Table 6-4  
Employee Unit Flow 

Parameter 2013 2014 

Employment 4,611 4,667 
Average Commercial and Government Water Demand (mgd) 0.146 0.131 
Employee gped 32 28 
 

6.4  INFILTRATION AND INFLOW 

Infiltration and inflow (I/I) is the wastewater component consisting of stormwater surface runoff 
entering the sewer system and infiltration from storm-saturated ground conditions.  Inflow is 
runoff entering the sewer directly, typically from storm sewer connections, basement sump 
pumps, roof drains and submerged manholes.  Infiltration occurs as groundwater leaks into the 
sewer system through cracked or broken pipes and manholes, or through loose joints and 
connections. 
 
I/I is important in determining the peak day and peak hour flows through the system.  They can 
vary significantly due to changes in groundwater tables, intensity of rainfall, duration of rainfall, 
and when the peak of the rain event occurs during the day.   
 
Calculated I/I rates are presented in Table 6-5.  Based on these uncertainties, an I/I rate of 
1,046 gpd/acre is used for planning purposes. 
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Table 6-5  
Infiltration and Inflow 

Parameter 2012 (MPS) 2013 (SKWRF) 2014 (SKWRF) 

Peak Day Flow (mgd) 3.433 1.646 2.564 
Average Annual Flow (mgd) ---(1) 0.947 1.007 
Peak Day Infiltration and Inflow(2) (mgd) 2.456(1) 0.752 1.643 
Sewered Area(3) (acres) 2,349 2,349 2,349 
Infiltration and Inflow (gpd/acre) 1,046 298 663 
Notes: 

1) Average annual and minimum day flows measured at the MPS were consistently lower 
than those measured at the SKWRF. Therefore, the average of 2013 and 2014 
measured at the SKWRF was used instead of the 2012 average annual flow measured 
at the MPS for a more accurate flow rate to calculate I/I rates. 

2) Peak day infiltration and inflow was calculated by subtracting the average annual flow 
from the peak day flow. 

3) Sewered area is the area of all parcels and right-of-way adjacent to a sewer line in 2015. 
The sewered area for individual years was not available but assumed to be similar. 

 
The EPA publication ‘Infiltration/Inflow – I/I Analysis and Project Certification’ dated May 1985 
was reissued by the Department of Ecology as Ecology Publication No. 97-03.  This publication 
established the following thresholds for possibly excessive infiltration and inflow: 
 

 If average dry weather flow is less than 120 gpcd, infiltration is non-excessive. 

 If average wet weather flow is less than 275 gpcd, inflow is non-excessive. 
 
The average dry weather and wet weather flows are summarized in Table 6-6.  The average dry 
weather flows indicate that infiltration is non-excessive.  The average wet weather flows indicate 
that inflow is non-excessive. 
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Table 6-6  
EPA/DOE Excessive I/I Criteria 

Parameter 2012 (MPS) 2013 (SKWRF) 2014 (SKWRF) 

Population 10,762 11,002 11,242 
Average Dry Weather Flow (mgd) 0.745(1) 0.905 0.911 
Average Dry Weather Flow (gpcd) 69(1) 82 81 

Average Dry Weather Dates(2) 2/3-2/7 1/12-1/23 4/8-4/15 
Average Wet Weather Flow (mgd) 2.770 1.408 2.145 
Average Wet Weather Flow (gpcd) 257 128 191 

Notes: 
1) Average annual and minimum day flows measured at the MPS were consistently lower 

than those measured at the SKWRF.  
2) Dry weather flows are the average flow on days where no rainfall has occurred during a 

season of high groundwater. 
3) Wet weather flows are the average of the seven highest flow events per year. 

 

6.5  PEAKING FACTORS 

Comparison of the maximum day events recorded in recent years defines the peak day factors 
experienced by the City sewer system summarized in Table 6-7. 
 

Table 6-7  
Peak Day Factor 

Peaking Elements 2012(1) 2013 2014 

Peak Day Flow (PDF) (mgd) 3.433 1.646 2.564 
Average Annual Flow (AAF) (mgd) 0.977(1) 0.947 1.006 
Peak Day Factor (PDF/AAF) 3.514(1) 1.738 2.549 
Notes: 

1) Flows for 2012 were measured at the Marina Pump Station. Average annual and 
minimum day flows measured at the MPS were consistently lower than those measured 
at the SKWRF. Therefore, the average of 2013 and 2014 measured at the SKWRF was 
used in place of the 2012 average annual flow for a more accurate peak day factor. 

 
Peak hour flows based on flow meter data at the SKWRF are summarized in Table 6-8.  Hourly 
data was not available for 2012 or 2013.  Therefore, only the 2014 peak hour factor was 
calculated. 
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Table 6-8  
Peak Hour Factor 

Peaking Elements 2014 

Peak Hour Flow (PHF) (mgd) 3.466 
Average Annual Flow (mgd) 1.006 
Peak Hour Factor (PHF/AAF) 3.445 
 

6.6  DIURNAL CURVES 

Typically, sewer flows are lowest at night and highest during the morning and evening.  This 
distribution of flow throughout the day is described by a diurnal curve.  These curves are used 
by the computer model to simulate flow variations throughout the time period being modeled.   
 
Two curves are used to vary flow throughout the day: one for the sanitary sewer component, 
and one for the I/I component.  The sanitary sewer diurnal curve was calculated by normalizing 
hourly flow on a day with a similar flow to the average annual flow.  The I/I curve was calculated 
by taking peak day flow on an hourly basis, subtracting the average annual flow, and 
normalizing the results.  The sanitary and I/I diurnal curves are presented as Figure 6-1. 
 
For future model runs, the I/I curve was shifted to align peak sanitary and peak I/I flows to 
simulate peak flows to the system.  The shift increases the peak hour factor to approximately 
6.037.  This is a conservative approach since a major storm flow may occur at any time of the 
day.  Existing model runs were used for calibration purposes and do not utilize the shifted I/I 
curve. 
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Figure 6-1  Diurnal Curves 

 

6.7  INDUSTRIAL CONNECTIONS 

The former Kitsap County Landfill, located within the South Kitsap Industrial Area (SKIA), has 
been closed and capped.  Leachate from the facility is trucked to the City sewer system and 
discharged into a manhole in Bay Street and SW Wilkins Drive.  The State Waste Discharge 
Permit No. ST0007271 is included as Appendix F. 
 

6.8  PROJECTED WASTEWATER FLOWS 

Wastewater flows are projected to future conditions based on the land uses established by 
current zoning for the future service area.  Unit flows developed above are assumed to remain 
constant throughout the planning horizon.  A summary of unit flows and projected flows for the 
planning horizon are shown as Table 6-9.  A breakdown per basin is included as Appendix D. 
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Table 6-9  
Projected Wastewater Flows 

Year 
Residential 
Population 

Residential 
Flow 

(gpcd) 

Employment 
Population 

Employment 
Flow (gpcd) 

Average 
Annual 

Flow (mgd)

I/I 
(gpd/
acre) 

Sewered 
Area 

(acres) 

Peak Day 
Flow 
(mgd) 

Peak Hour 
Flow(1) 
(mgd) 

2016 11,837 78 4,779 32 1.08 1,046 2,349 3.53 6.52 
2022 13,558 78 5,114 32 1.22 1,046 2,583 3.92 7.26 
2026 14,706 78 5,338 32 1.32 1,046 2,716 4.16 7.68 
2036 17,575 78 5,898 32 1.56 1,046 3,051 4.75 8.74 

Build Out 24,074 78 8,343 32 2.14 1,046 3,808 6.13 11.18 
Notes: 

1) Peak hour flows were calculated by shifting the I/I curve to maximize peak hour flows as described in Section 6-5. This results 
in a more conservative peak hour factor than calculated in Table 6-7.  
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SECTION 7 
CONVEYANCE SYSTEM ANALYSIS 

 

7.1  INTRODUCTION 

Analysis of the City’s wastewater conveyance system is a critical component in determining the 
ability of the existing infrastructure to accommodate future growth.  This section describes the 
analysis necessary for strategic, long-term infrastructure planning and development of the 
Capital Improvement Plan (CIP).  The City’s conveyance system was analyzed using a 
truncated model, simulating only trunk and interceptor gravity mains and all pump stations.  This 
allows for an accurate representation of the most critical components of the City’s conveyance 
system, and the simultaneous analysis of both gravity and pressure systems.  The system was 
analyzed for existing conditions (2016), a 6-year planning horizon (2022), a 10-year planning 
horizon (2026), a 20-year planning horizon (2036), and the theoretical build-out conditions. 
 

7.2  MODEL SOFTWARE 

InfoSWMM 12.0 by Innovyze was the hydraulic modeling software used to model the City sewer 
system.  InfoSWMM 12.0 is a dynamic hydraulic model that uses the EPA SWMM 5.0 computer 
program for the hydraulic analysis calculations.  The model is designed specifically for modeling 
urban sanitary and combined sewer systems.  The current version operates within an ArcGIS 
(ArcMap) platform. 
 

7.3  MODEL DEVELOPMENT 

Model files were developed from AutoCAD files of the sewer system from 2002 provided by the 
City which had manhole depths, and were supplemented with LIDAR obtained from PACE to 
determine manhole rim elevations and as-builts.  Some elevations were still missing after this 
process, including some of the smaller pump stations.  Estimates for depths, pipe slopes, wet 
well sizes, and pump operation elevations were made to develop a functional model that 
reasonably represents the sewer system.  
 
A truncated model was used consisting of all pump stations and the major sewer mains within 
the City’s collection system.  The model can be expanded in the future as needed and when 
budget allows. 
 
The following information was used in developing the hydraulic model of the existing sewer 
collection system.  Additional detail on the existing sewer system is included in Section 6. 
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7.3.1  Gravity Sewers 

Elevations were obtained using LIDAR for rim elevations and depth to invert provided by 
the City in an AutoCAD file to calculate invert elevations.  Record drawings were used to 
evaluate pipe invert elevations in areas where abnormal or adverse grades were 
present.  Where no elevation data was available, reasonable estimates based on pipe 
slopes and depths were used. 

7.3.2  Lift Stations 

Lift stations were imported to the model from the AutoCAD file provided by the City. 
Pump curves were added to simulate pump operation.  Wet wells are modeled based on 
lift station data sheets maintained by O&M staff. Depth to volume relationships and 
pump on/off set points were also added.  Modeled pumping rates were compared 
against factory pump curve data when available to ensure model accuracy and that the 
model outputs were within a range of reasonably expected values. 
 
Data for some of the smaller lift stations were unavailable.  Reasonable estimates were 
used for depth, wet well size, and pump curves.  Because these smaller lift stations 
represent a fraction of the flows, this will not significantly impact the results of the model.  
These lift stations can be updated in the future. 

 

7.4  MODEL LOADING 

Meaningful modeling results can only be obtained if the quantity of flows and the location where 
they enter the system in the model reflect actual conditions.  Wastewater flow consists of two 
separate elements: sanitary sewer flow and infiltration and inflow (I/I).  Sanitary sewer flow is 
typically referred to as Dry Weather Flow (DWF) in the model (DWF in the collection system 
usually includes a minor amount of base I/I that is accounted for in the model I/I loading).  I/I is 
loaded into the model as an external source of flow.  All flow is loaded to model “nodes”, which 
are manholes in gravity systems. 

7.4.1  Sanitary Sewer Flows 

Existing and projected sanitary sewer flow rates were developed for each basin on a 
gpd/acre basis using the following information: 

 

 Population and employment data and projections (described in Section 4) 

 Existing measured flow rates (described in Section 5) 

 Unit sewer flows (described in Section 5) 

 Diurnal curves (described in Section 5) 

 Mini-basin areas (described in Section 6) 
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Model loading is assigned on a flow per unit area basis for nodes identified in each 
basin.  The model assigns flow to the nodes, based on the amount of contributing area 
calculated for each node using the Thiessen polygon method. 

7.4.2  Infiltration and Inflow (I/I) 

Existing and projected I/I rates were developed on a gallons/acre basis using the 
following information: 

 

 I/I (described in Section 5) 

 Diurnal curves (described in Section 5) 

 Mini-basin areas (described in Section 6) 

 Sewered areas (described below) 
 

Total I/I for each basin was calculated using the unit I/I rates described in Section 5 and 
approximate area contributing to the sewer system.  The existing sewered area was 
derived from the area of parcels and right-of-ways adjacent to existing sewers, and was 
adjusted based on engineering judgment and knowledge of the sewer system.  Build-out 
sewered area was calculated by taking the existing sewered area and adding the net 
developable area from the Kitsap County Updated Land Capacity Analysis (ULCA) plus 
54 percent for right-of-way and public and quasi-public facilities based on assumptions in 
the ULCA.  Sewered areas for 2022, 2026, and 2036 were interpolated between existing 
and build-out sewered areas by calcuting the change in sewered area divided by the 
change in population between existing conditions and build-out conditions, which is 
approximately 3,300 sf per person and includes parcels, right-of-way, and other public 
facilities. 
 
Model I/I loading was assigned to nodes based on the ratio of contributing area 
calculated for each node using the Thiessen polygon method to total basin area. 
 
Determining how I/I is projected into the future as the collection system expands and 
ages is a key issue.  Based on the King County Regional Infiltration/Inflow Control 
Program, a widely accepted assumption in Western Washington is to increase the I/I 
component of sewer flow by 7 percent per decade, up to a maximum of 28 percent.  
Much of the City’s existing sewer collection system was built 40 years ago or more, and 
has reached the maximum I/I rate.  Newer infrastructure typically has lower rates of I/I.  
As the sewer system expands with new construction, it is likely that the I/I rate will 
remain the same or drop due to improved materials and construction.  Therefore, a 
constant I/I rate was assumed for future I/I projections. 
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For future model runs, the I/I curve is shifted to maximize flows to the system, effectively 
increasing the peak hour factor.  This is a conservative approach since a major storm 
flow may occur at any time of the day.  Existing model runs were used for calibration 
purposes and do not utilize the shifted I/I curve. 

 

7.5  MODEL CALIBRATION 

The model was calibrated using the flow meters at the SKWRF for average flows and MPS for 
peak day flows. 

7.5.1  Calibration to Recorded Flow Data 

Average Annual Flow Calibration 

The first step in calibrating the model was to compare predicted sanitary flows calculated 
in Section 5 to measured average annual flow data.  After the modeled sanitary sewer 
volumes were verified, diurnal flow patterns were loaded and adjusted until the variations 
in simulated flow throughout the day reasonably matched the measured average annual 
flow conditions. 

Peak Day Flow Calibration 

Peak day I/I was loaded into the model and simulation results were compared with the 
peak day flow at the MPS.  The modeled flow volume was compared with the measured 
flow volume during peak days to ensure model loading reasonably matched the field 
data. 

Peak Hour Flow Calibration 

There was not sufficient data available to calibrate peak hour flow.  The peak day flow 
occurred in 2012, for which only total daily flow volumes were available.  Therefore, an 
I/I curve was developed using the peak day flow from 2014, which was the second 
largest peak day flow, and applied to the peak day flow of 2012.  Based on the 
calibration of the average annual flow, peak day flow, and sanitary sewer diurnal curve, 
this gives a reasonable result.  As more data is made available, the peak hour flow 
calibration may be revisited.  
 
For future model runs, the I/I curve was shifted to align peak sanitary and peak I/I flows 
to simulate peak flows to the system.  This is a conservative approach since a major 
storm flow may occur at any time of the day.  Existing model runs were used for 
calibration purposes and do not utilize the shifted I/I curve. 
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7.5.2  Calibration Results 

The model was calibrated to SKWRF flow meter data for average annual flow and MPS 
flow monitoring data for peak day flow.  Average annual flows were calibrated to within 3 
percent and peak day flows to within 2 percent.  This is within the accuracy limits of the 
flow meters used and is acceptable. 

 

7.6  FUTURE SEWER SYSTEM EXPANSION 

Future sewer system expansion was modeled by adding flow from all future population growth 
into the existing system model.  Sewer extensions were not sized, but as the need arises, the 
model can be updated to ensure that the new sewer systems are constructed with adequate 
capacity for future growth. 
 
It is anticipated that most of the future infrastructure into unsewered areas will be constructed by 
developers.  Due to the topography, some new developments may require pump stations. 
 

7.7  MODELING SCENARIOS 

Five scenarios were developed to analyze the City’s wastewater conveyance system utilizing 
the population and unit flow projections described in Sections 4 and 5 and are summarized in 
Table 7-1. 
 

Table 7-1  
Projected Wastewater Flows (mgd) 

Flow 2016 2022 2026 2036 Build-Out 

Average Annual 1.08 1.22 1.32 1.56 2.14 
Peak Day 3.53 3.92 4.16 4.75 6.13 
Peak Hour 6.52 7.26 7.68 8.74 11.18 

 

7.8  HYDRAULIC MODELING ANALYSIS 

7.8.1  Design Capacity 

The design capacity of the gravity mains is considered to be 100 percent depth (1.0 d/D 
ratio, where d is the flow depth and D is the pipe diameter).  The maximum design 
capacity of STEP mains and force mains are exceeded when flow velocities are greater 
than 8 feet per second.  The firm capacity of a lift station is defined as the capacity of the 
lift station with the largest pump out of service.  When model simulation results exceed 
these design capacities in piping or in lift stations, they are identified as deficient and 
system improvements are identified to resolve them.  Modeling results for all scenarios 
are included in Appendix G. 
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7.8.2  Existing System – Results 

The existing system model results for peak day flow are shown on Figure 7-1.  The 
gravity sewer and pump station capacity deficiencies are summarized in Tables 7-2 and 
7-3.  The modeled surcharging in the McCormick Woods Drive SW gravity sewer has not 
been confirmed by the City.  The City will monitor the sewer to verify if there is a capacity 
issues in that pipeline. 
 

Table 7-2  
2016 Gravity Sewer Deficiencies 

Map 
ID 

Location 
Diam. 

(in) 
Length 

(lf) 
Upstream 
Manhole 

Downstream 
Manhole 

Flooding 
(gallons) 

Surcharge 
(d/D) 

1 
McCormick 
Woods Drive 
SW 

10 1,130 
506-2-2-

0060 
506-2-2-0030 0 2.2 

 

Table 7-3  
2016 Pump Station Deficiencies 

Map 
ID 

Pump Stations 
Lag Pump 
Runtime 
(minutes) 

PS 
Capacity 

(gpm) 

PS Peak 
Inflow 
(gpm) 

Flooding 
(gallons)

A Flower Meadows 22 104 230 0 

7.8.3  2022 Scenario – Results 

The 2022 model results for peak day flow are shown on Figure 7-2.  The gravity sewer 
and pump station capacity deficiencies are summarized in Tables 7-4 and 7-5.  The City 
will monitor the McCormick Woods Drive SW gravity sewer to verify if it surcharges.  
Orchard Avenue and Bay Street surcharge due to insufficient capacity in the MPS. 

 

Table 7-4  
2022 Gravity Sewer Deficiencies 

Map 
ID 

Location 
Diam. 

(in) 
Length 

(lf) 
Upstream 
Manhole 

Downstream 
Manhole 

Flooding 
(gallons) 

Surcharge 
(d/D) 

1 
McCormick 
Woods Drive 
SW 

10 2,420 
506-2-2-

0100 
506-2-2-0030 0 4.5 

2 
Orchard 
Avenue 

30 110 
115-2-2-

0020 
Marina PS 0 1.3 

3 Bay Street 24 1,170 
115-2-2-

0190 
115-2-2-0020 0 1.5 

4 Bay Street 18 1,620 
313-2-2-

0060 
115-2-2-0190 0 2.2 
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Table 7-5  
2022 Pump Station Deficiencies 

Map 
ID 

Pump Stations 
Lag Pump 
Runtime 
(minutes) 

PS 
Capacity 

(gpm) 

PS Peak 
Inflow 
(gpm) 

Flooding 
(gallons)

A Flower Meadows 103 104 285 0 

B Albertsons 243 176 193 0 

C Marina 245 3,800 4,800 0 

D McCormick Woods 1 150 1,000 1,750 0 
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Figure

7-1
Existing Peak Day Flow
General Sewer Plan Update
City of Port Orchard, Washington
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Figure

7-2
2022 Peak Day Flow
General Sewer Plan Update
City of Port Orchard, Washington
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7.8.4  2026 Scenario – Results 

The 2026 model results for peak day flow are shown on Figure 7-3.  The gravity sewer 
and pump station capacity deficiencies are summarized in Tables 7-6 and 7-7.  The 
McCormick Woods Drive SW gravity sewer may not surcharge.  The City will monitor the 
sewer to verify if there is a capacity issues in that pipeline.  Orchard Avenue and Bay 
Street surcharge due to insufficient capacity in the MPS, and Albertsons surcharges due 
to insufficient capacity in the Albertsons Pump Station. 

 

Table 7-6  
2026 Gravity Sewer Deficiencies 

Map 
ID 

Location 
Diam. 

(in) 
Length 

(lf) 
Upstream 
Manhole 

Downstream 
Manhole 

Flooding 
(gallons) 

Surcharge 
(d/D) 

1 
McCormick 
Woods Drive 
SW 

10 2,420 
506-2-2-

0100 
506-2-2-0030 905 4.9 

2 
Orchard 
Avenue 

30 110 
115-2-2-

0020 
Marina PS 0 1.3 

3 Bay Street 24 1,170 
115-2-2-

0190 
115-2-2-0020 0 1.6 

4 Bay Street 18 1,900 
313-2-2-

0070 
115-2-2-0190 0 2.3 

5 Albertsons 8 570 
507-2-2-

0040 
Albertson PS 0 12 

 

Table 7-7  
2026 Pump Station Deficiencies 

Map 
ID 

Pump Stations 
Lag Pump 
Runtime 
(minutes) 

PS 
Capacity 

(gpm) 

PS Peak 
Inflow 
(gpm) 

Flooding 
(gallons)

A Flower Meadows 134 104 295 0 

B Albertsons 441 176 228 0 

C Marina 305 3,800 5,243 0 

D McCormick Woods 1 229 1,000 2,046 0 
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7.8.5  2036 Scenario – Results 

The 2036 model results for peak day flow are shown on Figure 7-4.  The gravity sewer 
and pump station capacity deficiencies are summarized in Tables 7-8 and 7-9. 

 

Table 7-8  
2036 Gravity Sewer Deficiencies 

Map 
ID 

Location 
Diam. 

(in) 
Length 

(lf) 
Upstream 
Manhole 

Downstream 
Manhole 

Flooding 
(gallons) 

Surcharge 
(d/D) 

1 
McCormick 
Woods Drive 
SW 

10 2,420 
506-2-2-

0100 
506-2-2-0030 7,915 4.9 

2 
Orchard 
Avenue 

30 110 
115-2-2-

0020 
Marina PS 0 3.5 

3 Bay Street 24 1,170 
115-2-2-

0190 
115-2-2-0020 2,693 4.2 

4 Bay Street 18 2,620 
313-2-2-

0100 
115-2-2-0190 40,611 6.0 

5 Albertson 8 570 
507-2-2-

0040 
Albertson PS 37,473 13 

6 Bay Street 8 120 
313-2-2-

0110 
313-2-2-0100 0 4.6 

7 Bay Street 30 40 
115-2-2-

0030 
115-2-2-0020 11 3.1 

8 Bay Street 24 10 
115-2-2-

0040 
115-2-2-0030 0 3.3 

9 Bay Street 18 230 
115-2-2-

0070 
115-2-2-0040 39 4.0 

10 Bay Street 15 950 
115-2-2-

0090 
115-2-2-0050 0 4.2 

11 Bay Street 12 840 
115-2-2-

0110 
115-2-2-0090 0 2.4 

12 
Port Orchard 
Boulevard 

12 890 
114-2-2-

0040 
115-2-2-0200 0 7.0 

 

Table 7-9  
2036 Pump Station Deficiencies 

Map 
ID 

Pump Stations 
Lag Pump 
Runtime 
(minutes) 

PS 
Capacity 

(gpm) 

PS Peak 
Inflow 
(gpm) 

Flooding 
(gallons)

A Flower Meadows 198 104 320 0 

B Albertsons 816 176 317 0 

C Marina 400 3,800 5,984 0 

D McCormick Woods 1 425 1,000 2,444 0 

E McCormick Woods 2 88 1,000 1,730 0 
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Figure

7-3
2026 Peak Day Flow
General Sewer Plan Update
City of Port Orchard, Washington
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Figure

7-4
2036 Peak Day Flow
General Sewer Plan Update
City of Port Orchard, Washington
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7.8.6  Build-Out Scenario – Results 

The build-out model results for peak day flow are shown on Figure 7-5.  The gravity 
sewer, pump station capacity, and force main deficiencies are summarized in Tables 7-
10, 7-11, and 7-12. 

 

Table 7-10  
Build-Out Gravity Sewer Deficiencies 

Map 
ID 

Location 
Diam. 

(in) 
Length 

(lf) 
Upstream 
Manhole 

Downstream 
Manhole 

Flooding 
(gallons) 

Surcharge 
(d/D) 

1 
McCormick 
Woods Drive 
SW 

10 2,620 
506-2-2-

0100 
506-2-2-0020 56,344 4.9 

2 
Orchard 
Avenue 

30 110 
115-2-2-

0020 
Marina PS 0 3.6 

3 Bay Street 24 1,170 
115-2-2-

0190 
115-2-2-0020 51,233 4.4 

4 Bay Street 18 2,620 
313-2-2-

0100 
115-2-2-0190 284,218 6.0 

5 Albertson 8 570 
507-2-2-

0040 
Albertson PS 146,123 13 

6 Bay Street 8 120 
313-2-2-

0110 
313-2-2-0100 0 4.8 

7 Bay Street 30 40 
115-2-2-

0030 
115-2-2-0020 35 3.1 

8 Bay Street 24 10 
115-2-2-

0040 
115-2-2-0030 0 3.3 

9 Bay Street 18 230 
115-2-2-

0070 
115-2-2-0040 207 4.0 

10 Bay Street 15 950 
115-2-2-

0090 
115-2-2-0050 0 4.2 

11 Bay Street 12 840 
115-2-2-

0110 
115-2-2-0090 0 3.7 

12 
Port Orchard 
Boulevard 

12 1,670 
114-2-2-

0090 
115-2-2-0200 55,869 7.2 

13 
Port Orchard 
Boulevard 

10 1,620 
114-2-2-

0170 
114-2-2-0100 0 5.8 
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Table 7-11  
Build-Out Pump Station Deficiencies 

Map 
ID 

Pump Stations 
Lag Pump 
Runtime 
(minutes) 

PS 
Capacity 

(gpm) 

PS Peak 
Inflow 
(gpm) 

Flooding 
(gallons)

A Flower Meadows 505 104 449 1,930 

B Albertsons 1,384 176 448 0 

C Marina 742 3,800 7,142 0 

D McCormick Woods 1 731 1,000 3,221 0 

E McCormick Woods 2 372 1,000 2,500 0 

F Eagle Crest 365 100 313 831 
 

Table 7-12  
Build-Out Force Main Deficiencies 

Map 
ID 

Pump Station 
Diameter 

(in) 
Length 

(lf) 
Peak Velocity 

(fps) 

Time 
Exceeding 8 
fps (minutes)

20 Marina Pump Station 18 8,200 8.81 92 
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Figure

7-5
Build-Out Peak Day Flow
General Sewer Plan Update
City of Port Orchard, Washington
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7.9  SEDGWICK SUBAREA ANALYSIS 

The City and WSUD are currently investigating changing the service area boundary between 
the two sewer utilities in Basin 8 to more accurately reflect how parcels in that area would be 
served.  The resulting changes under build-out conditions are shown in Table 7-13. 
 

Table 7-13  
Sedgwick Subarea Basin 8 Build-Out Changes 

Scenario Population Employment 
Area 
(acre) 

Average Annual 
Flow (mgd) 

Peak Day 
Flow (mgd) 

Current Boundary 1,193 993 529 0.125 0.201 

Revised Boundary 1,299 1,061 323 0.135 0.218 

 
The updated build-out peak day flows were loaded into the model to determine additional 
deficiencies as a result of the service area boundary change.  The peak hour flow to the 
Sedgwick Pump Station is approximately 250 gpm, which exceeds the rated capacity of 180 
gpm. However, the model results indicate that the actual capacity may be up to 290 gpm based 
on the pump curve.  It is recommended that a draw down test be performed at the station as 
flows to the station approach the rated capacity of the pump station.  As development occurs, 
developers will need to obtain a Certificate of Reservation, which will include a capacity 
analysis.  If sewer flows from the development exceed the capacity of the Sedgwick Pump 
Station, the developer will be required to make capacity upgrades to the station.  This project is 
therefore not included in the CIP. 
 
The Sedgwick Subarea Analysis build-out model results for peak day flow are shown on Figure 
7-6.  The gravity sewer, pump station capacity, and force main deficiencies are summarized in 
Tables 7-14, 7-15, and 7-16. 
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Table 7-14  
Sedgwick Subarea Build-Out Gravity Sewer Deficiencies 

Map 
ID 

Location 
Diam. 

(in) 
Length 

(lf) 
Upstream 
Manhole 

Downstream 
Manhole 

Flooding 
(gallons) 

Surcharge 
(d/D) 

1 
McCormick 
Woods Drive 
SW 

10 2,620 
506-2-2-

0100 
506-2-2-0020 54,221 4.9 

2 
Orchard 
Avenue 

30 110 
115-2-2-

0020 
Marina PS 0 3.6 

3 Bay Street 24 1,170 
115-2-2-

0190 
115-2-2-0020 18,735 4.4 

4 Bay Street 18 2,620 
313-2-2-

0100 
115-2-2-0190 354,451 6.0 

5 Albertson 8 570 
507-2-2-

0040 
Albertson PS 134,335 13.0 

6 Bay Street 8 120 
313-2-2-

0110 
313-2-2-0100 0 4.8 

7 Bay Street 30 40 
115-2-2-

0030 
115-2-2-0020 93 3.1 

8 Bay Street 24 10 
115-2-2-

0040 
115-2-2-0030 0 3.3 

9 Bay Street 18 230 
115-2-2-

0070 
115-2-2-0040 184 4.0 

10 Bay Street 15 950 
115-2-2-

0090 
115-2-2-0050 9 4.2 

11 Bay Street 12 840 
115-2-2-

0110 
115-2-2-0090 0 3.7 

12 
Port Orchard 
Boulevard 

12 1,670 
114-2-2-

0090 
115-2-2-0200 19,014 7.2 

13 
Port Orchard 
Boulevard 

10 1,620 
114-2-2-

0170 
114-2-2-0100 0 5.8 

 

Table 7-15  
Sedgwick Subarea Build-Out Pump Station Deficiencies 

Map 
ID 

Pump Stations 
Lag Pump 
Runtime 
(minutes) 

PS 
Capacity 

(gpm) 

PS Peak 
Inflow 
(gpm) 

Flooding 
(gallons)

A Flower Meadows 500 104 449 1,834 

B Albertsons 1,353 176 448 0 

C Marina 655 3,800 7,571 0 

D McCormick Woods 1 709 1,000 3,230 0 

E McCormick Woods 2 365 1,000 2,468 0 

F Eagle Crest 355 100 300 770 
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Table 7-16  
Sedgwick Subarea Build-Out Force Main Deficiencies 

Map 
ID 

Pump Station 
Diameter 

(in) 
Length 

(lf) 
Peak Velocity 

(fps) 

Time 
Exceeding 8 
fps (minutes)

20 Marina Pump Station 18 8,200 9.32 133 
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Figure

7-6
Sedgwick Subarea AlternativeBuild-Out Peak Day Flow
General Sewer Plan Update
City of Port Orchard, Washington
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SECTION 8 
COLLECTION FACILITIES IMPROVEMENTS 

 

8.1  INTRODUCTION 

This section provides a compilation of specific projects, improvements, and programs the City 
should implement to alleviate the deficiencies identified in Section 7.  These projects are derived 
primarily from the system analysis and discussions with the City’s operations and engineering 
staff.  Each project is accompanied by a planning level opinion of probable cost and a schedule 
identifying when the project is anticipated to begin and end.  The City should review the CIP 
periodically to adjust for significant changes in the priority of each project, its cost, and scope. 
 
Collection facilities improvement projects for the City wastewater system are categorized into 
the following five categories: 
 

 Capacity:  Improvements classified as insufficient in capacity are determined based on 
whether or not the infrastructure can effectively convey the incoming flow.  Gravity sewer 
pipes are considered to have insufficient capacity when the pipe is full or surcharged.  
Force mains are considered to have insufficient capacity when the velocities exceed 8 
feet per second.  Pump stations are considered to have insufficient capacity when inflow 
exceeds the flow produced by the pump station with the largest pump out of service.  As 
described in Section 7, the conveyance system was evaluated using existing flows and 
flows projected for 2022, 2026, 2036, and build-out conditions.  The evaluations 
determined system deficiencies when subjected to these existing and future flow 
conditions.  Following identification of system deficiencies, the computer model was 
used to evaluate and select system improvements to alleviate the system deficiencies. 

 Operations & Maintenance (O&M):  O&M projects will rehabilitate or replace facilities 
identified by the City O&M staff as having unacceptably high maintenance requirements, 
both in terms of frequency and in magnitude. 

 Obsolescence:  Improvements classified as obsolete are based on the age of the 
infrastructure.  Mechanical and electrical equipment is expected to have a typical usable 
life of 25 years.  Structures are expected to have a typical usable life of 50 years.  Pipes 
are expected to have a typical usable life of 100 years. 

 General: General improvement projects are those identified by City staff for various 
reasons that do not fall within any of the remaining four categories.  These projects may 
be needed to simplify system operation, ease O&M efforts and reduce O&M costs, 
consolidate and/or eliminate redundant facilities, reduce or eliminate non-critical O&M 
concerns, or to meet ongoing sewer system management needs. 

 Developer: Projects identified as developer dependent are needed to serve new 
developments but are not needed to provide continuation of service to existing 
customers. 
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When possible, system improvement projects should be coordinated with other utilities to 
minimize disruption and reduce associated costs such as road and surface restoration. 
 

8.2  SIX-YEAR CAPITAL IMPROVEMENT PROGRAM 

8.2.1  Project Descriptions 

CIP 6-1: Marina Pump Station Improvements 

The high flow pumps are reaching the end of their useful life, and are projected to have 
insufficient capacity for peak hour flows within the 6-year planning horizon.  The sea wall 
protecting the controls building is failing and needs to be replaced along with a seismic 
retrofit of the controls building. 
 
This project will include replacement of the high flow pumps; installation of new variable 
frequency drives for the new pumps; installation of a bypass vault; replacement of 
mechanical equipment as necessary; replacement of the emergency generator, 
automatic transfer switch, and upgrade the fuel storage to include secondary 
containment; upgrading the drywell ventilation to meet Department of Ecology 
requirements; removal of the sanitary sewer overflow pipe; relocation of the 8-inch sewer 
inlet; upgrade of the electrical, instrumentation, and controls; replacement of the sea 
wall; and a seismic retrofit of the existing controls building. 

CIP 6-2: Bay Street Pump Station Improvements 

The pumps, mechanical, and electrical components have reached the end of their useful 
life.  There is no generator set on site.  There is some structural degradation in the wet 
well riser. 
 
Replace dilapidated wet well riser; replace dry well access with flush hatch; coat interiors 
of wet well and dry well; replace existing constant speed dry pit pumps with new 
constant speed dry pit pumps; replace all mechanical components; replace all electrical 
components; reroute gravity main from the west around the north side of dry well; install 
generator set; relocate sidewalk to provide better access for wet well manhole lid. 

CIP 6-3 and 6-4: McCormick Pump Station 2 – Design and Construction 

The pumps, mechanical, and electrical components have reached the end of their useful 
life.  There is significant corrosion on the mechanical equipment. 
 
Replace pumps, controls and panels, level sensors, rails, and reducers connecting to 
existing discharge elbows.  Provide free standing roof structure above the pump control 
panel with integrated lights to illuminate area and to protect workers from the rain with a 
design similar to the McCormick Ridge installation.  Replace check valves, plug valves 
and saddles downstream of the pump station in kind.  Reduce the volume of storage in 
the wet well to reduce odors caused by long residence time.  Employ new corrosion 
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control system utilizing less toxic chemicals.  If odor remains an issue at the station with 
the new corrosion control system, provide an odor control system that treats hydrogen 
sulfide and also the complex odors formed by STEP system effluent. 

CIP 6-5 and 6-6: McCormick Pump Station 1 – Design and Construction 

The pumps, mechanical, and electrical components have reached the end of their useful 
life.  There is significant corrosion on the mechanical equipment. 
 
Replace pumps, controls and panels, level sensors, rails, and reducers connecting to 
existing discharge elbows.  Provide free standing roof structure above the pump control 
panel with integrated lights to illuminate area and to protect workers from the rain with a 
design similar to the McCormick Ridge installation.  Replace check valves, plug valves 
and saddles downstream of the pump station in kind.  Reduce the volume of storage in 
the wet well to reduce odors caused by long residence time.  Employ new corrosion 
control system utilizing less toxic chemicals.  If odor remains an issue at the station with 
the new corrosion control system, provide an odor control system that treats hydrogen 
sulfide and also the complex odors formed by STEP system effluent. 

CIP 6-7: Eagle Crest Generator Set 

The Eagle Crest pump station does not have an on-site generator set. 
 
This project would install a generator set and related equipment necessary for the proper 
function of the generator set, and would include site grading, equipment pads, and an 
automatic transfer switch. 

CIP 6-8: Albertsons Pump Station 

The pumps, mechanical, and electrical components have reached the end of their useful 
life.  Flows are expected to exceed pump station capacity as new development occurs. 
This pump station rehabilitation will be funded by developers. 
 
Replace pumps, controls and panels, level sensors, rails, and reducers connecting to 
existing discharge elbows.  Provide free standing roof structure above the pump control 
panel with integrated lights to illuminate area and to protect workers from the rain with a 
design similar to the McCormick Ridge installation.  Replace check valves, plug valves 
and saddles downstream of the pump station in kind.  Install odor control facilities. 

8.2.2  Summary 

The projects recommended for the 6-year Capital Improvement Program (CIP) are 
described in Table 8-1 and illustrated on Figure 8-1.  The project order was developed 
with the City. 
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Table 8-1  
6-Year CIP (2016-2021) 

CIP 
No. 

Project 
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Project Description 

6-1 Marina Pump Station Improvements      

 Replace existing high flow pumps and install Variable Frequency Drives (VFDs) for new Pumps. 
 Install bypass vault 
 Replace mechanical equipment  
 Replace the existing emergency generator set, automatic transfer switch, and upgrade the fuel storage 

to include secondary containment. 
 Upgrade electrical, instrumentation, and controls equipment 
 Upgrade the drywell ventilation to meet Department of Ecology requirements. 
 Remove sanitary sewer overflow pipe. 
 Relocate 8” sewer inlet 
 Replace sea wall 

6-2 Bay Street Pump Station Improvements      

 Replace dilapidated wet well riser 
 Replace dry well access with flush hatch 
 Coat interiors of existing wet well and dry well 
 Replace existing constant speed dry pit pumps with new constant speed dry pit pumps 
 Replace all mechanical components 
 Replace all electrical components 
 Reroute gravity main from the west around the north side of dry well 
 Install generator set 
 Relocate sidewalk to provide better access for wet well manhole lid 
 Site paving/restoration 
 Install fencing around site 

6-3 McCormick Pump Station 2 - Design      

 Replace pump system including pumps, controls and panels, level sensors, rails and reducers 
connecting to existing discharge elbows 
 Provide free standing roof structure above the pump control panel with integrated lights to illuminate 

area and to protect workers from the rain with a design similar to the McCormick Ridge installation 
 Replace check valves, plug valves and saddles downstream of the pump station in kind 
 Reduce the volume of storage in the wet well to reduce odors caused by long residence time 
 Employ new corrosion control system utilizing less toxic chemicals 
 If odor remains an issue at the station with the new corrosion control system, provide an odor control 

system that treats hydrogen sulfide and also the complex odors formed by STEP system effluent 

6-4 McCormick Pump Station 2 - Construction      

 Replace pump system including pumps, controls and panels, level sensors, rails and reducers 
connecting to existing discharge elbows 
 Provide free standing roof structure above the pump control panel with integrated lights to illuminate 

area and to protect workers from the rain with a design similar to the McCormick Ridge installation 
 Replace check valves, plug valves and saddles downstream of the pump station in kind 
 Reduce the volume of storage in the wet well to reduce odors caused by long residence time 
 Employ new corrosion control system utilizing less toxic chemicals 
 If odor remains an issue at the station with the new corrosion control system, provide an odor control 

system that treats hydrogen sulfide and also the complex odors formed by STEP system effluent 
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Table 8-1  
6-Year CIP (2016-2021) 
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Project Description 

6-5 McCormick Pump Station 1 - Design      

 Replace pump system including pumps, controls and panels, level sensors, rails and reducers 
connecting to existing discharge elbows 
 Provide free standing roof structure above the pump control panel with integrated lights to illuminate 

area and to protect workers from the rain with a design similar to the McCormick Ridge installation 
 Replace check valves, plug valves and saddles downstream of the pump station in kind 
 Reduce the volume of storage in the wet well to reduce odors caused by long residence time 
 Employ new corrosion control system utilizing less toxic chemicals 
 If odor remains an issue at the station with the new corrosion control system, provide an odor control 

system that treats hydrogen sulfide and also the complex odors formed by STEP system effluent 

6-6 McCormick Pump Station 1 - Construction      

 Replace pump system including pumps, controls and panels, level sensors, rails and reducers 
connecting to existing discharge elbows 
 Provide free standing roof structure above the pump control panel with integrated lights to illuminate 

area and to protect workers from the rain with a design similar to the McCormick Ridge installation 
 Replace check valves, plug valves and saddles downstream of the pump station in kind 
 Reduce the volume of storage in the wet well to reduce odors caused by long residence time 
 Employ new corrosion control system utilizing less toxic chemicals 
 If odor remains an issue at the station with the new corrosion control system, provide an odor control 

system that treats hydrogen sulfide and also the complex odors formed by STEP system effluent 

6-7 Eagle Crest Generator Set      
 Install new generator set, equipment pad, automatic transfer switch, and any other appurtenances 

necessary for proper function of generator set 

6-8 Albertsons Pump Station     

 Replace pumps 
 Replace all electrical equipment 
 Replace all mechanical equipment 
 Clean and re-coat wet well 
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information presented herein, nor any responsibility for the use or misuse of the data.

P
:\

M
a

pp
in

g
\M

ap
s_

G
e

ne
ra

te
d\

P
o

rt
_

O
rc

h
a

rd
\p

ro
je

ct
s\

15
-1

0
38

1
.0

0\
0

05
\m

a
ps

\F
ig

 8
-1

 6
-Y

ea
r 

C
IP

 1
1x

1
7

.m
xd

  3
/8

/2
01

6 
 c

to
le

nt
in

o

COPYRIGHT © 2016 BHC CONSULTANTS LLC., ALL RIGHTS RESERVED

Figure

8-1
6-Year CIP
General Sewer Plan Update
City of Port Orchard, Washington
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8.3  10-YEAR CAPITAL IMPROVEMENT PROGRAM 

8.3.1  Project Descriptions 

CIP 10-1: McCormick Woods Drive SW Gravity Sewer Upgrades 

If development occurs in Basin 6, the existing gravity sewer could surcharge and flood 
during peak hour conditions.  It is recommended that the pipe be upsized as necessary 
to prevent surcharging.  This project will be funded by developers. 

CIP 10-2: Flower Meadows Pump Station 

The pumps, mechanical, and electrical components have reached the end of their useful 
life. 
 
Replace pumps, controls and panels, level sensors, rails, and reducers connecting to 
existing discharge elbows.  Provide free standing roof structure above the pump control 
panel with integrated lights to illuminate area and to protect workers from the rain with a 
design similar to the McCormick Ridge installation.  Replace check valves, plug valves 
and saddles downstream of the pump station in kind.  Install odor control facilities. 

CIP 10-3: Golden Pond Generator Set or Abandonment 

The existing generator set is undersized for the pump station. 
 
This project would either replace the existing generator set and automatic transfer 
switch, or would abandon the pump station entirely and install a new gravity sewer to 
convey flows from the Golden Pond and Tremont Place pump stations to the Eagle 
Crest pump station. This alternative would need to be further evaluated in the future. 

8.3.2  Summary 

The projects recommended for the 10-year Capital Improvement Program (CIP) are 
described in Table 8-2 and illustrated on Figure 8-2. 
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Table 8-2  
10-Year CIP (2022-2026) 

CIP 
No. 

Project 
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Project Description 

10-1 McCormick Woods Drive SW Gravity Sewer Upgrades     
 Replace 1,390 lf of 10-inch pipe with 15-inch pipe from manhole 115-2-2-0200 to manhole 115-2-2-0020 
 May not be necessary depending on future development patterns 

10-2 Flower Meadows Pump Station      

 Replace pumps 
 Replace all electrical equipment 
 Replace all mechanical equipment 
 Clean and re-coat wet well 

10-3 Golden Pond Generator Set or Abandonment      

 Evaluate feasibility and cost effectiveness of rerouting flows from Golden Pond and Tremont Place 
pump stations to the Eagle Crest pump station 
 Either install new gravity sewers and abandon Golden Pond and Tremont Place, or replace existing 

generator set and automatic transfer switch at Golden Pond 
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P
:\

M
a

pp
in

g
\M

ap
s_

G
e

ne
ra

te
d\

P
o

rt
_

O
rc

h
a

rd
\p

ro
je

ct
s\

15
-1

0
38

1
.0

0\
0

05
\m

a
ps

\F
ig

 8
-2

 1
0-

Y
e

ar
 C

IP
 1

1
x1

7.
m

xd
  

3/
8

/2
0

16
  

ct
ol

en
tin

o

COPYRIGHT © 2016 BHC CONSULTANTS LLC., ALL RIGHTS RESERVED

Figure

8-2
10-Year CIP
General Sewer Plan Update
City of Port Orchard, Washington
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8.4  20-YEAR CAPITAL IMPROVEMENT PROGRAM 

8.4.1  Project Descriptions 

CIP 20-1: Bay Street Gravity Sewer Upgrades 

The existing gravity sewer between Port Orchard Boulevard and the Marina Pump 
Station is projected to be under capacity within the 20-year planning horizon.  The pipe 
should be upsized, or a parallel gravity sewer should be installed, to ensure sufficient 
hydraulic capacity and to prevent flooding and surcharging during peak hour conditions. 

CIP 20-2: Port Orchard Boulevard Gravity Sewer Upgrades 

The existing gravity sewers in Port Orchard Boulevard are projected to be under 
capacity within the 20-year planning horizon.  The pipes should be upsized to ensure 
sufficient hydraulic capacity and to prevent flooding and surcharging during peak hour 
conditions.  Because there are two parallel pipes, pipe bursting or pipe reaming may be 
used to minimize costs and disruptions during construction. 

8.4.2  Summary 

The projects recommended for the 20-year Capital Improvement Program (CIP) are 
described in Table 8-3 and illustrated on Figure 8-3. 
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Table 8-3  
20-Year CIP (2027-2036) 

CIP 
No. 

Project 
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Project Description 

20-1 Bay Street Gravity Sewer Upgrades       Replace 1,330 lf of 18-inch pipe with 30-inch pipe from manhole 115-2-2-0200 to manhole 115-2-2-0020 

20-2 Port Orchard Boulevard Gravity Sewer Upgrades       Replace 5,760 lf of 12-inch pipe with 15-inch pipe from manhole 312-2-2-0220 to manhole 115-2-2-0200 
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Figure

8-3
20-Year CIP
General Sewer Plan Update
City of Port Orchard, Washington
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8.5  OPINIONS OF PROBABLE COST 

Opinions of probable project costs for the 6-year CIP are listed in Table 8-4.  These projects 
have been defined only to a preliminary level of design with approximate dimensions.  All 
projects will require further definition and design refinement as part of the design process.  
 
Construction costs were estimated from bid results for similar projects in the Puget Sound area 
and RS Means cost data for 2014.  2014 is used as the cost basis to match the project costs 
developed as part of the 2014 Sewer Utility Gap Analysis described further in Section 9 - 
Financial.  The opinion of probable construction cost includes the costs to build the various 
components, sales tax, and contingency.  Opinions of probable project costs include planning, 
surveying, engineering services, permitting, bid advertisement, contract award, and services 
during construction.  No costs are included for financing, easements, right-of-way, or property 
acquisition. 
 
Actual costs can and will differ from the opinions of probable costs.  Volatility in the bidding 
climate, the number of contractors bidding on a project, and their approach to bidding and 
completing the work will all impact actual project costs. 
 

Table 8-4  
Opinion of Probable Project Costs, 6-Year CIP (2016-2021) 

CIP No. Project 

Opinion of 
Probable 

Construction 
Cost(1)(2) 

Opinion of 
Probable 
Project 
Cost(1)(3) 

6-1 Marina Pump Station Improvements $2,670,000 $3,800,000
6-2 Bay Street Pump Station Improvements $730,000 $1,100,000
6-3 McCormick Pump Station 2 - Design N/A $190,000
6-4 McCormick Pump Station 2 - Construction $1,100,000 $1,100,000
6-5 McCormick Pump Station 1 - Design N/A $180,000
6-6 McCormick Pump Station 1 - Construction $1,100,000 $1,100,000
6-7 Eagle Crest Generator Set $119,000 $155,000

Estimated City Total $7,625,000
Notes: 

1) All costs are in 2014 dollars. 
2) The opinion of probable construction cost includes the costs to build the various 

components, sales tax, and contingency. 
3) Opinions of probable project costs include planning, surveying, engineering services, 

permitting, bid advertisement, contract award, construction, and services during 
construction. 

 
Additional improvements required as development occurs will be funded by developers under a 
less definite time frame.  Some further sewer extensions from the existing system will also be 
required to serve specific parcels within the various developments.  These extensions are not 
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included in the CIP and cannot be identified until the development plan is defined, which may 
occur in several phases. 
 
The City-funded 6-year capital improvement program schedule is shown as Table 8-5. 
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Table 8-5  
6-Year Capital Improvement Program (2016-2021) in 2014 Dollars 

CIP 
No. 

Project 
Project Costs per Year(1) 

Total 2016 2017 2018 2019 2020 2021 

6-1 
Marina Pump Station 
Improvements 

$3,800,000 $1,900,000 $1,900,000     

6-2 
Bay Street Pump Station 
Improvements 

$1,100,000     $1,100,000  

6-3 
McCormick Pump Station 2 - 
Design 

$190,000   $190,000    

6-4 
McCormick Pump Station 2 - 
Construction 

$1,100,000    $1,100,000   

6-5 
McCormick Pump Station 1 - 
Design 

$180,000   $180,000    

6-6 
McCormick Pump Station 1 - 
Construction 

$1,100,000    $1,100,000   

6-7 Eagle Crest Generator Set $155,000      $155,000 
Total $7,625,000 $1,900,000 $1,900,000 $370,000 $2,200,000 $1,100,000 $155,000 

Notes: 
1) Opinions of probable project costs include planning, surveying, engineering services, permitting, bid advertisement, contract 

award, construction, and services during construction. 
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8.6  SEWER EXTENSIONS INTO UNDEVELOPED BASINS 

New sewer extensions will be needed to serve new developments expected in unsewered areas 
of the City as shown on Figure 8-4.  Specific plans for the sewer extensions have not been 
prepared and will be the responsibility of the developer.  Some of the developments shown will 
require local pump stations. 
 
Major land developers will be preparing site-specific plans for street layouts, residential lot 
distribution, commercial parcels, sensitive area delineations, required setbacks with buffers, and 
other land use intentions for approval by the permitting authorities.  These land use decisions, 
and the timing of when specific parcels are developed will influence the sewer collection 
facilities within these basins.  The City has decided that no additional STEP units will be 
allowed. 
 
Coordination between the City and the West Sound Utility District will be required as properties 
are developed along the fringes of their two sewer service areas to establish which agency will 
serve which properties.  These sewer extensions are not expected to require significant financial 
investment by the City. 
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Figure

8-4
Future Sewer Extensions
General Sewer Plan Update
City of Port Orchard, Washington
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SECTION 9 
FINANCIAL 

 

9.1  FINANCIAL SUMMARY 

The financial analysis for the sewer system was performed by Katy Isaksen & Associates as 
part of the “City of Port Orchard Utility Gap Analysis”, and is included as Appendix H. 
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SECTION 10 
OPERATIONS AND MAINTENANCE PROGRAM 

 

10.1  INTRODUCTION 

The operation and maintenance activities performed by the City to ensure performance and 
reliability of the wastewater collection system are summarized in this chapter.  City personnel 
maintain approximately 8 miles of force mains, 49 miles of gravity sewers, 14 miles of STEP 
mains, 16 pump stations, and a Supervisory Control and Data Acquisition (SCADA) telemetry 
system. 
 

10.2  CITY MANAGEMENT AND PERSONNEL 

The City’s Public Works Department is composed of approximately 21 full time employees 
(FTE) that comprise a combined crew for road, water, sewer, and stormwater maintenance. 
 
The City is governed by a City Council and Mayor, and the Public Works Director oversees the 
Public Works Utilities Department.  This department is responsible for the operation and 
maintenance of the City’s road, water, sewer, and stormwater systems. 
 

10.3  OPERATIONS AND MAINTENANCE ACTIVITIES 

This section presents the operations and maintenance activities, including preventive and 
corrective routines. 

Pump Stations 

City staff currently visits and inspects each pump station on a daily basis, and should continue 
maintenance at this level.  The stations, including wet wells, should be hosed down daily.  The 
wet wells should be pumped out and cleaned on a bi-annual basis or as needed.  The pumps 
should be cleaned out as needed to continue operating at or near their design point. 

Force Mains 

City staff should operate all force main valves on an annual basis.  Force mains should be 
inspected on an annual basis, and should be flushed when pressure increases. 

Gravity Sewers and Manholes 

Preventive maintenance for gravity sewer lines includes programs for inspection and cleaning.  
Inspections should include visual observation of manholes and a program of closed-circuit 
television (CCTV) inspection of sewer pipes.  Gravity lines should be cleaned by flushing or 
jetting at least every year.  The cleaning and inspection programs should identify the majority of 
problems so that they may be repaired in the maintenance or capital improvement programs, 
instead of resulting in a failure or overflow. 
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Summary 

A summary of the sewer collection system recommended maintenance standards is provided as 
Table 10-1. 
 

Table 10-1  
Recommended Collection System Maintenance Standards 

Maintenance Task 
Quantity or Length 

of Component 
Recommended Standard 

Pump Station Inspections 16 0.1 FTE per station per year(1) 

Gravity Sewer CCTV Inspections 369,600 LF 369,600 LF per year 

Gravity Sewer Cleaning 369,600 LF 369,600 LF per year 

Force Main Flushing 41,400 LF 
Annual inspection; flushing if force 

main pressure increases(2) 

Notes: 
1) FTE is full time equivalent and is equal to 1,768 hours per year (85 percent of a full 

year). 
2) Recommendation based on EPA 832-F-00-071, Wastewater Technology Fact Sheet, 

Sewers, Force Main, September 2000. 
 

10.4  STAFFING NEEDS 

The City employs 21 FTE’s, of which 15 are assigned to the Public Works Shop and 6 are 
administrative staff.  There are no staff members who work solely on the sewer system. 
 
The City employs 4 field people who work primarily in the sewer division. One metric to compare 
staffing rates among sewer utilities is employees per 100,000 LF of pipe.  While this does not 
account for variations in number of pump stations, customers served, treatment plant 
operations, or other factors, it is a useful way to compare approximate staffing efficiency with 
similar utilities.  A summary of the sewer utility staffing for some utilities in the Puget Sound 
region and the City is presented as Table 10-2. 
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Table 10-2  
Sewer Utility Staffing Comparison per Total Length of Pipe 

Agency 
Total Current 

Staff 
Total Length of 

Pipe (LF) 

Employees per 
100,000 LF of 

Pipe 
City of Port Orchard(2) 3.5 369,600 0.95 
City of Monroe(1) 4 223,600 1.79 
City of Bellevue(2) 22 2,777,280 0.79 
City of Enumclaw(1) 2 248,160 0.81 
City of Kent(2) 9 1,056,000 0.85 
City of Kirkland(2) 5.5 633,600 0.87 
City of Lacey(2) 6 897,600 0.67 
City of Mercer Island(2) 4 707,520 0.57 

Average Employee per 100,000 LF of Pipe 0.91 
Median Employee per 100,000 LF of Pipe 0.83 

Notes: 
1) Operates one or more wastewater treatment plant (WWTP)(s). 
2) Does not operate a WWTP. 

 
 

Table 10-3  
Sewer Utility Staffing Comparison per Pump Station 

Agency 
Total Current 

Staff 
Pump Stations 

Employees 
per Pump 

Station 
City of Port Orchard(2) 3.5 16 0.22 
City of Monroe(1) 4 10 0.40 
City of Bellevue(2) 22 46 0.48 
City of Enumclaw(1) 2 12 0.17 
City of Kent(2) 9 11 0.82 
City of Kirkland(2) 5.5 6 0.92 
City of Lacey(2) 6 47 0.13 
City of Mercer Island(2) 4 18 0.22 

Average Employee per Pump Station 0.42 
Median Employee per Pump Station 0.31 

Notes: 
1) Operate a WWTP(s). 
2) No WWTP. 
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Based on the results of the poll, the City is above the average and median in the number of 
employees per 100,000 linear feet of pipe, and below the average and the median in number of 
employees per pump station. 
 

10.5  RECOMMENDED OPERATION AND MAINTENANCE 
IMPROVEMENTS 

The City has been proactive in taking steps to solve the most critical maintenance issues.  The 
City has been responsive to these improvements and has incorporated them into the CIP.  
Therefore, no specific improvements are required, but it is recommended that the City adjust 
operations and maintenance procedures as issues arise. 
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SECTION 11 
RECLAIMED WATER 

 

11.1  RECLAIMED WATER 

In 2006, WSUD received a grant to assist in the planning, permitting, and engineering design of 
a reclaimed water distribution system.  The intent of such a system was to aid in optimizing the 
District's wastewater management and environmental stewardship by reducing the South Kitsap 
Water Reclamation Facilities marine discharge and beneficially reusing a precious water 
resource and reducing potable water demand. 
 
In 2011, approximately one mile of reclaimed water distribution piping was constructed by the 
City and the WSUD.  The distribution system piping is shown on Figure 11-1.  In 2013, a 
hydrogeologic study was performed for WSUD which is part of Water Resource Inventory Area 
15 (WRIA 15).  This study determined that the existing aquifer and recharge have sufficient 
capacity to meet demand for the next 20 to 50 years.  Per capita water demand has also been 
decreasing due to lower flow water fixtures and conservation.  As a result, reducing potable 
water demand is not currently necessary. 
 
Until the end of 2015, there was only one reclaimed water customer being served.  The costs to 
provide reclaimed water to this customer were higher than what the customer was charged, 
resulting in the City and WSUD subsidizing the reclaimed water customer.  Reclaimed water 
was provided to this customer until the end of 2015, at which point reclaimed water distribution 
ceased. Reclaimed water is blended with effluent from the secondary clarifiers prior to 
discharge. 
 
If water system demands increase to the point that reclaimed water is necessary to adequately 
address water demands in the area, the reclaimed water distribution system will be placed back 
into service. 
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Appendix A 
 

SEPA Checklist









































 
 
 
 
 

Appendix B 
 

Interlocal Agreements 
 





































































































































 
 
 
 
 

Appendix C 
 

Design Standards for Sanitary Sewer 
Extensions 

 





The City of Port Orchard 2014 Developer Guidelines includes the Design Standards for Sanitary 
Sewer Extensions and can be found here: 
 
http://www.cityofportorchard.us/docs/publicworks/publications/2014_dev_guide_rev1.pdf 
 
http://www.cityofportorchard.us/public-works-publications 
 





 
 
 
 
 

Appendix D 
 

Projected Populations and Flows per Basin 
 





City of Port Orchard
General Sewer Plan Update
2015 Basin Flow Projections
Prepared by: Peter Cunningham
Reviewed By: Adam Schuyler

10/21/2015

Basin
Total Area 

(acre)
2015 Sewered 

Area (acres)
2015 Population

2015 
Employment

2015 Sewer 
Flow (gallons)

2015 Sewer Flow 
(gpm/total acre)

2015 I/I Flow 
(gallons/day)

2015 I/I Flow 
(gpm/total acre)

2015 Peak Day 
Flow (gallons/day)

2015 Peak Hour 
Flow (mgd)

1 56 56 415 5 32,534 0.400 59,021 0.726 91,555 0.17
2 70 71 680 9 53,335 0.528 74,465 0.738 127,800 0.23
3 130 96 308 6 24,182 0.129 100,002 0.535 124,184 0.24
4 177 35 258 0 20,085 0.079 36,154 0.142 56,239 0.10
5 888 0 0 0 0 0.000 301 0.000 301 0.00
6 977 428 1,735 97 138,444 0.098 448,054 0.318 586,498 1.11
7 677 122 160 377 24,542 0.025 128,011 0.131 152,552 0.30
8 529 24 604 432 60,951 0.080 25,220 0.033 86,171 0.14
9 222 133 921 13 72,225 0.226 138,813 0.435 211,038 0.39

10 262 143 65 382 17,296 0.046 149,444 0.396 166,739 0.33
11 50 46 350 166 32,571 0.456 48,005 0.672 80,576 0.14
12 345 290 2,326 766 205,960 0.415 302,894 0.610 508,855 0.91
13 393 147 445 29 35,628 0.063 153,546 0.271 189,174 0.36
14 155 133 499 27 39,805 0.178 139,093 0.623 178,899 0.34
15 371 340 1,887 1,299 188,754 0.354 355,205 0.665 543,959 0.99
16 77 115 597 96 49,624 0.449 120,072 1.087 169,696 0.32
17 293 170 301 1,018 56,066 0.133 178,267 0.422 234,332 0.44

Total 5,671 2,349 11,550 4,723 1,052,001 2,456,566 3,508,567 6.52





City of Port Orchard
General Sewer Plan Update
2022 Basin Flow Projections
Prepared by: Peter Cunningham
Reviewed By: Adam Schuyler

10/21/2015

Basin
Total Area 

(acre)

Net 
Developable 
Area (acre)

New Sewered 
Areas incl. ROW 

(acres)

2022 Sewered 
Area (acres)

2022 
Population

2022 Employment
2022 Sewer 

Flow 
(gallons/day)

2022 Sewer Flow 
(gpm/total acre)

2022 I/I Flow 
(gallons/day)

2022 I/I Flow 
(gpm/total acre)

2022 Peak Day 
Flow (gallons/day)

2022 Peak Hour 
Flow (mgd)

1 56 0 -                           56 415                    5                              32,530 0.400 59,021 0.726 91,551 0.17
2 70 0 -                           71 680                    9                              53,328 0.528 74,465 0.738 127,793 0.23
3 130 7 10                             106 396                    6                              31,107 0.166 110,832 0.593 141,938 0.27
4 177 4 6                               41 313                    -                          24,413 0.096 42,917 0.169 67,330 0.12
5 888 55 85                             85 727                    -                          56,701 0.044 88,910 0.070 145,612 0.26
6 977 19 30                             458 1,991                 95                           158,334 0.113 479,252 0.341 637,586 1.21
7 677 29 44                             166 538                    513                         58,384 0.060 174,104 0.178 232,488 0.44
8 529 7 11                             35 699                    500                         70,488 0.093 36,733 0.048 107,221 0.17
9 222 5 8                               141 990                    13                           77,619 0.243 147,258 0.461 224,876 0.41

10 262 0 -                           143 65                      448                         19,414 0.051 149,444 0.396 168,858 0.33
11 50 0 0                               46 351                    170                         32,794 0.459 48,162 0.674 80,956 0.14
12 345 4 6                               295 2,374                 781                         210,136 0.423 308,700 0.622 518,836 0.93
13 393 11 16                             163 586                    37                           46,877 0.083 170,728 0.302 217,605 0.42
14 155 5 8                               141 570                    36                           45,609 0.204 147,714 0.662 193,322 0.37
15 371 3 4                               344 1,924                 1,308                      191,900 0.360 359,642 0.674 551,542 1.01
16 77 1 1                               116 608                    97                           50,544 0.457 121,499 1.100 172,043 0.32
17 293 2 4                               174 332                    1,098                      61,012 0.145 182,000 0.431 243,012 0.46

Total 5,671 152 234 2,583 13,558 5,114 1,221,189 2,701,381 3,922,570 7.26





City of Port Orchard
General Sewer Plan Update
2026 Basin Flow Projections
Prepared by: Peter Cunningham
Reviewed By: Adam Schuyler

10/21/2015

Basin
Total Area 

(acre)

Net 
Developable 
Area (acre)

New Sewered 
Areas incl. ROW 

(acres)

2026 Sewered 
Area (acres)

2026 
Population

2026 Employment
2026 Sewer 

Flow 
(gallons/day)

2026 Sewer Flow 
(gpm/total acre)

2026 I/I Flow 
(gallons/day)

2026 I/I Flow 
(gpm/total acre)

2026 Peak Day 
Flow (gallons/day)

2026 Peak Hour 
Flow (mgd)

1 56 0 -                           56 415                    5                              32,530 0.400 59,021 0.726 91,551 0.17
2 70 0 -                           71 680                    9                              53,328 0.528 74,465 0.738 127,793 0.23
3 130 11 16                             112 447                    6                              35,067 0.188 117,020 0.626 152,086 0.29
4 177 7 10                             45 345                    -                          26,886 0.106 46,782 0.184 73,668 0.13
5 888 87 133                          133 1,142                 -                          89,102 0.070 139,544 0.109 228,646 0.41
6 977 30 47                             475 2,137                 95                           169,742 0.121 497,080 0.353 666,821 1.26
7 677 45 69                             192 754                    577                         77,298 0.079 200,443 0.205 277,741 0.52
8 529 11 17                             41 753                    535                         75,808 0.100 43,312 0.057 119,120 0.20
9 222 8 13                             145 1,029                 13                           80,707 0.253 152,083 0.476 232,790 0.43

10 262 0 -                           143 65                      482                         20,484 0.054 149,444 0.396 169,928 0.34
11 50 0 0                               46 352                    173                         32,962 0.461 48,251 0.675 81,213 0.15
12 345 6 9                               298 2,401                 795                         212,722 0.428 312,017 0.628 524,739 0.94
13 393 17 26                             173 667                    40                           53,282 0.094 180,547 0.319 233,829 0.45
14 155 8 13                             146 611                    40                           48,897 0.219 152,640 0.684 201,537 0.38
15 371 4 7                               346 1,944                 1,326                      194,096 0.364 362,178 0.679 556,274 1.02
16 77 1 2                               117 615                    98                           51,101 0.462 122,315 1.107 173,416 0.32
17 293 4 6                               176 349                    1,144                      63,857 0.151 184,134 0.436 247,991 0.47

Total 5,671 239 368 2,716 14,706 5,338 1,317,869 2,841,275 4,159,143 7.68





City of Port Orchard
General Sewer Plan Update
2036 Basin Flow Projections
Prepared by: Peter Cunningham
Reviewed By: Adam Schuyler

10/21/2015

Basin
Total Area 

(acre)

Net 
Developable 
Area (acre)

New Sewered 
Areas incl. ROW 

(acres)

2036 Sewered 
Area (acres)

2036 
Population

2036 Employment
2036 Sewer 

Flow 
(gallons/day)

2036 Sewer Flow 
(gpm/total acre)

2036 I/I Flow 
(gallons/day)

2036 I/I Flow 
(gpm/total acre)

2036 Peak Day 
Flow (gallons/day)

2036 Peak Hour 
Flow (mgd)

1 56 0 -                           56 415                    5                              32,530 0.400 59,021 0.726 91,551 0.17
2 70 0 -                           71 680                    9                              53,328 0.528 74,465 0.738 127,793 0.23
3 130 20 31                             127 574                    6                              44,966 0.241 132,490 0.709 177,457 0.33
4 177 13 19                             54 424                    -                          33,069 0.130 56,444 0.222 89,513 0.16
5 888 165 254                          254 2,181                 -                          170,104 0.133 266,129 0.208 436,233 0.79
6 977 58 89                             518 2,503                 95                           198,261 0.141 541,648 0.385 739,909 1.39
7 677 86 132                          255 1,294                 738                         124,582 0.128 266,291 0.273 390,872 0.72
8 529 21 33                             57 887                    621                         89,107 0.117 59,760 0.078 148,867 0.25
9 222 16 24                             157 1,128                 13                           88,426 0.277 164,147 0.514 252,573 0.46

10 262 0 -                           143 65                      565                         23,159 0.061 149,444 0.396 172,603 0.34
11 50 0 0                               46 353                    182                         33,382 0.467 48,475 0.678 81,857 0.15
12 345 11 17                             306 2,469                 831                         219,186 0.441 320,311 0.645 539,497 0.97
13 393 32 49                             196 868                    50                           69,296 0.122 205,093 0.362 274,389 0.52
14 155 16 25                             158 712                    51                           57,119 0.256 164,955 0.739 222,074 0.42
15 371 8 13                             352 1,996                 1,371                      199,587 0.374 368,517 0.690 568,103 1.04
16 77 3 4                               119 632                    100                         52,495 0.475 124,353 1.125 176,848 0.33
17 293 7 11                             181 393                    1,260                      70,969 0.168 189,467 0.449 260,436 0.49

Total 5,671 456 702 3,051 17,575 5,898 1,559,566 0.191 3,191,010 0.391 4,750,576 8.74





City of Port Orchard
General Sewer Plan Update
Build Out Basin Flow Projections
Prepared by: Peter Cunningham
Reviewed By: Adam Schuyler

10/21/2015

Basin
Total Area 

(acre)

Net 
Developable 
Area (acre)

New Sewered 
Areas incl. ROW 

(acres)

Build Out 
Sewered Area 

(acres)

Build Out 
Population

Build Out 
Employment

Build Out Sewer 
Flow 

(gallons/day)

Build Out Sewer 
Flow (gpm/total 

acre)

Build Out I/I Flow 
(gallons/day)

Build Out I/I Flow 
(gpm/total acre)

Build Out Peak 
Day Flow 

(gallons/day)

Build Out Peak 
Hour Flow (mgd)

1 56 0 -                           56 415                    5                              32,534 0.400 59,021 0.726 91,555 0.17
2 70 0 -                           71 680                    9                              53,335 0.528 74,465 0.738 127,800 0.23
3 130 38 59                             155 862                    6                              67,394 0.361 161,877 0.866 229,271 0.43
4 177 0 -                           35 604                    -                          47,073 0.185 36,154 0.142 83,227 0.14
5 888 320 492                          493 4,533                 -                          353,574 0.277 515,335 0.403 868,909 1.55
6 977 143 219                          648 3,331                 97                           262,932 0.187 677,579 0.482 940,510 1.76
7 677 127 195                          317 2,518                 1,418                      241,778 0.248 332,061 0.340 573,839 1.02
8 529 32 49                             73 1,193                 993                         124,845 0.164 76,023 0.100 200,868 0.33
9 222 65 99                             232 1,353                 13                           105,921 0.332 242,785 0.760 348,707 0.65

10 262 0 -                           143 65                      923                         34,608 0.092 149,444 0.396 184,051 0.35
11 50 10 15                             61 358                    222                         34,987 0.490 63,969 0.895 98,956 0.18
12 345 31 47                             337 2,623                 1,000                      236,614 0.477 352,040 0.709 588,654 1.05
13 393 95 145                          292 1,324                 91                           106,174 0.188 305,683 0.540 411,856 0.78
14 155 27 42                             175 940                    96                           76,411 0.342 182,607 0.818 259,018 0.48
15 371 20 31                             370 2,114                 1,589                      215,740 0.404 387,357 0.726 603,098 1.10
16 77 30 47                             161 670                    114                         55,894 0.506 168,719 1.527 224,613 0.42
17 293 12 19                             189 492                    1,766                      94,900 0.225 198,044 0.469 292,944 0.54

Total 5,671 949 1,459 3,808 24,074 8,343 2,144,713 3,983,163 6,127,876 11.18





City of Port Orchard
General Sewer Plan Update
Sedgwick Alternative Build Out Basin Flow Projections
Prepared by: Peter Cunningham
Reviewed By: Adam Schuyler

12/23/2015

Basin
Total Area 

(acre)

Net 
Developable 
Area (acre)

New Sewered 
Areas incl. ROW 

(acres)

Build Out 
Sewered Area 

(acres)

Build Out 
Population

Build Out 
Employment

Build Out Sewer 
Flow 

(gallons/day)

Build Out Sewer 
Flow (gpm/total 

acre)

Build Out I/I Flow 
(gallons/day)

Build Out I/I Flow 
(gpm/total acre)

Build Out Peak 
Day Flow 

(gallons/day)

Build Out Peak 
Hour Flow (mgd)

1 56 0 0 56 415 5 32,534 0.400 59,021 0.726 91,555 0.17
2 70 0 0 71 680 9 53,335 0.528 74,465 0.738 127,800 0.23
3 130 38 59 155 862 6 67,394 0.361 161,877 0.866 229,271 0.43
4 177 0 0 35 604 0 47,073 0.185 36,154 0.142 83,227 0.14
5 888 320 492 493 4,533 0 353,574 0.277 515,335 0.403 868,909 1.55
6 977 143 219 648 3,331 97 262,932 0.187 677,579 0.482 940,510 1.76
7 677 127 195 317 2,553 1,964 261,982 0.269 332,061 0.340 594,043 1.05
8 529 32 49 73 1,299 1,061 135,274 0.178 76,023 0.100 211,297 0.35
9 222 65 99 232 1,353 13 105,921 0.332 242,785 0.760 348,707 0.65

10 262 0 0 143 65 1,108 40,526 0.107 149,444 0.396 189,970 0.36
11 50 10 15 61 358 222 34,987 0.490 63,969 0.895 98,956 0.18
12 345 31 47 337 2,623 1,000 236,614 0.477 352,040 0.709 588,654 1.05
13 393 95 145 292 1,324 91 106,174 0.188 305,683 0.540 411,856 0.78
14 155 27 42 175 940 96 76,411 0.342 182,607 0.818 259,018 0.48
15 371 20 31 370 2,114 1,589 215,740 0.404 387,357 0.726 603,098 1.10
16 77 30 47 161 670 114 55,894 0.506 168,719 1.527 224,613 0.42
17 293 12 19 189 492 1,766 94,900 0.225 198,044 0.469 292,944 0.54

Total 5,671 949 1,459 3,808 24,215 9,142 2,181,264 3,983,163 6,164,427 11.24





 
 
 
 
 

Appendix E 
 

Pump Curves 
 















Item number : Default
Service :
Quantity : 1
Quote number :

Size : Myers - 4VC/4VCX
Stages : 1
Based on curve number : SUB_S_E_AH_00027_E_4 Rev

2012-03-23
Date last saved : 20 Feb 2015 6:25 PM

Operating Conditions

Flow, rated : 1,349.3 USgpm
Differential head / pressure, rated (requested) : 108.8 ft
Differential head / pressure, rated (actual) : 108.8 ft
Suction pressure, rated / max : 0.00 / 0.00 psi.g
NPSH available, rated : Ample
Frequency : 60 Hz

Performance

Speed, rated : 1,750 rpm
Impeller diameter, rated : 12.00 in
Impeller diameter, maximum : 12.00 in
Impeller diameter, minimum : 8.00 in
Efficiency : 75.00 %
NPSH required / margin required : - / 0.00 ft
nq (imp. eye flow) / S (imp. eye flow) : N/A Metric units
Minimum Continuous Stable Flow : 300.0 USgpm
Head, maximum, rated diameter : 180.0 ft
Head rise to shutoff : 65.38 %
Flow, best eff. point (BEP) : 1,349.3 USgpm
Flow ratio (rated / BEP) : 100.00 %
Diameter ratio (rated / max) : 100.00 %
Head ratio (rated dia / max dia) : 100.00 %
Cq/Ch/Ce/Cn [ANSI/HI 9.6.7-2010] : 1.00 / 1.00 / 1.00 / 1.00
Selection status : Acceptable

Liquid

Liquid type : Water
Additional liquid description :
Solids diameter, max : 0.00 in
Solids concentration, by volume : 0.00 %
Temperature, max : 68.00 deg F
Fluid density, rated / max : 0.999 / 0.999 SG
Viscosity, rated : 1.00 cP
Vapor pressure, rated : 0.34 psi.a

Material

Material selected : Standard

Pressure Data

Maximum working pressure : 77.88 psi.g
Maximum allowable working pressure : N/A
Maximum allowable suction pressure : N/A
Hydrostatic test pressure : N/A

Driver & Power Data

Driver sizing specification : Maximum power
Margin over specification : 0.00 %
Service factor : 1.00
Power, hydraulic : 37.07 hp
Power, rated : 49.42 hp
Power, maximum, rated diameter : 56.64 hp
Minimum recommended motor rating : 60.00 hp / 44.74 kW

Customer :
Project name :

Pump Performance Datasheet
Encompass 2.0 - 14.5.0.0

MYERS
· ,

PHONE: · FAX:



Pump Data Sheet    HYDROMATIC

Company: PumpTech, Inc.
Name: McCormick Woods 2 PS
Date:  3/3/2015

McCormick Woods 2 PS, Hydromatic, model S6LX, 25 hp, 1,000 gpm,
60 ft tdh, 10.50" impeller

 Pump:
Size:   S6L/S6LX
Type:  NCLOG6 Speed:  1750 rpm
Synch speed:  1800 rpm Dia:  10.5 in
Curve:  S6L1750 Impeller:
Specific Speeds: Ns:  

Nss:  
Dimensions: Suction:  

Discharge:  6 in

 Pump Limits:
Temperature:  140 °F Power:  
Pressure:  125 psi g Eye area:  
Sphere size:  3.25 in

 Search Criteria:
Flow:  1000 US gpm Head:  60 ft

 Fluid:
Water Temperature: 60 °F
Density:  62.37 lb/ft³ Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a
NPSHa:  

 Motor:
Consult HYDROMATIC to select a motor for this pump.

H2Optimize Hydromatic 9  Selected from catalog:  NonClog Pumps 60Hz  Vers: Nov 2009

 Data Point 
Flow: 1000 US gpm
Head: 71.1 ft
Eff: 66%
Power: 27 hp
NPSHr: 

 Design Curve 
Shutoff head: 109 ft
Shutoff dP: 47.3 psi
Min flow: 401 US gpm
BEP: 70% @ 1337 US gpm
NOL power:

28.4 hp @ 1278 US gpm

 Max Curve 
Max power:

50 hp @ 1800 US gpm

US gpm
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60
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70
70

70
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73

 Performance Evaluation:
Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft
1200 1750 64.2 69 28 
1000 1750 71.1 66 27 
800 1750 76.6 61 25.6 
600 1750 80.2 52 23.4 
400 1750    
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Pump Data Sheet    HYDROMATIC

Company: PumpTech, Inc.
Name: McCormick North Phase 2
Date:  3/3/2015

( McCormick North Phase 2, H4HX1000EC 1750 RPM, 8.75"   for
200GPM at 63ft   Contractor: Rotschy , MAS # 77938)
McCormick Meadows, Hydromatic, model H4HX, 10 hp, flow unknown,
65.8 ft

 Pump:
Size:   H4H/H4HX1000
Type:  NCLOG4 Speed:  1750 rpm
Synch speed:  1800 rpm Dia:  8.75 in
Curve: Impeller:  15146
Specific Speeds: Ns:  

Nss:  
Dimensions: Suction:  

Discharge:  4 in

 Pump Limits:
Temperature:  140 °F Power:  
Pressure:  150 psi g Eye area:  
Sphere size:  3 in

 Search Criteria:
Flow:  200 US gpm Head:  63 ft

 Fluid:
Water Temperature: 60 °F
Density:  62.37 lb/ft³ Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a
NPSHa:  

 Motor:
Consult HYDROMATIC to select a motor for this pump.

H2Optimize Hydromatic 9  Selected from catalog:  NonClog Pumps 60Hz  Vers: Nov 2009

 Data Point 
Flow: 200 US gpm
Head: 65.8 ft
Eff: 47%
Power: 7.02 hp
NPSHr: 

 Design Curve 
Shutoff head: 89.8 ft
Shutoff dP: 38.9 psi
Min flow: 
BEP: 65% @ 451 US gpm
NOL power:

9.69 hp @ 700 US gpm

 Max Curve 
Max power:

14 hp @ 840 US gpm

US gpm
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 Performance Evaluation:
Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft
240 1750 62.4 52 7.15 
200 1750 65.8 47 7.02 
160 1750 69.3 40 6.95 
120 1750 73.8 31 6.99 
80 1750 78.4 22 7.03 



Pump Data Sheet    HYDROMATIC

Company: PumpTech, Inc.
Name: Ridge 3 PS, H4QX3000FC
Date:  3/3/2015

Ridge 3 PS, Hydromatic, model H4QX3000FC, 30 hp, 690 gpm, 95 ft
tdh, 11.5" impeller

 Pump:
Size:   H4Q/H4QX
Type:  NCLOG4 Speed:  1750 rpm
Synch speed:  1800 rpm Dia:  11.5 in
Curve: Impeller:
Specific Speeds: Ns:  

Nss:  
Dimensions: Suction:  

Discharge:  4 in

 Pump Limits:
Temperature:  140 °F Power:  
Pressure:   Eye area:  
Sphere size:  3 in

 Search Criteria:
Flow:  690 US gpm Head:  95 ft

 Fluid:
Water Temperature: 60 °F
Density:  62.37 lb/ft³ Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a
NPSHa:  

 Motor:
Consult HYDROMATIC to select a motor for this pump.

H2Optimize Hydromatic 9  Selected from catalog:  NonClog Pumps 60Hz  Vers: Nov 2009

 Data Point 
Flow: 690 US gpm
Head: 96 ft
Eff: 55%
Power: 28.7 hp
NPSHr: 

 Design Curve 
Shutoff head: 157 ft
Shutoff dP: 67.8 psi
Min flow: 
BEP: 58% @ 829 US gpm
NOL power:

31 hp @ 829 US gpm

 Max Curve 
Max power:

33 hp @ 851 US gpm
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 Performance Evaluation:
Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft
828 1750 85.6 58 30.9 
690 1750 96 55 28.7 
552 1750 106 53 26.4 
414 1750 117 50 24.1 
276 1750 130 37 24.2 



Pump Data Sheet    HYDROMATIC

Company: PumpTech, Inc.
Name: Ridge 3 PS, H4QX3000FC
Date:  3/3/2015

Ridge 3 PS, Hydromatic, model H4QX3000FC, 30 hp, 690 gpm, 95 ft
tdh, 11.5" impeller

 Pump:
Size:   H4Q/H4QX
Type:  NCLOG4 Speed:  1750 rpm
Synch speed:  1800 rpm Dia:  11.5 in
Curve: Impeller:
Specific Speeds: Ns:  

Nss:  
Dimensions: Suction:  

Discharge:  4 in

 Pump Limits:
Temperature:  140 °F Power:  
Pressure:   Eye area:  
Sphere size:  3 in

 Search Criteria:
Flow:  690 US gpm Head:  95 ft

 Fluid:
Water Temperature: 60 °F
Density:  62.37 lb/ft³ Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a
NPSHa:  

 Motor:
Consult HYDROMATIC to select a motor for this pump.

H2Optimize Hydromatic 9  Selected from catalog:  NonClog Pumps 60Hz  Vers: Nov 2009

 Data Point 
Flow: 690 US gpm
Head: 96 ft
Eff: 55%
Power: 28.7 hp
NPSHr: 

 Design Curve 
Shutoff head: 157 ft
Shutoff dP: 67.8 psi
Min flow: 
BEP: 58% @ 829 US gpm
NOL power:

31 hp @ 829 US gpm

 Max Curve 
Max power:

33 hp @ 851 US gpm

US gpm
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 Performance Evaluation:
Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft
828 1750 85.6 58 30.9 
690 1750 96 55 28.7 
552 1750 106 53 26.4 
414 1750 117 50 24.1 
276 1750 130 37 24.2 



Shrouded single or multi-channel impeller pumps with large throughlets
and single v olute pump casing f or liquids containing solids and f ibres.
Cast iron design with double sealing technology . Some models
av ailable as s tainless steel v ersions.
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Impeller diameter 168 mm
Number of  blades 1
Throughlet diameter

C3102.090 18-11-4AL-W 5hp
Stator v ariant 1

Phases

Starting current 42 A

Technical specification

Note: Picture might not correspond to the current configuration.

Power f actor

Ef f ic iency

1/1 Load
3/4 Load
1/2 Load

1/1 Load
3/4 Load
1/2 Load

0.81
0.75
0.63

85.0 %
85.0 %
83.5 %

100 mm
Curve according to: ISO 9906 grade 2 annex 1 or 2

P - Semi permanent, WetInstallation:

Configuration

Impeller material Grey  cast iron

General

Discharge Flange Diameter 3 15/16 inch

3 inch

Water, pure
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Efficiency
Total efficiency

Shaft power P2
Power input P1

NPSH-values
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Motor #

60 Hz

Phases 3~

460 V
Number of poles 4

Rated power 5 hp

Starting current
Rated current 6.8 A

Rated speed 1745 rpm

C3102.090 18-11-4AL-W 5hp
Stator variant

Number of blades 1

Power factor

CP 3102 MT 3~ 433

Suction Flange Diameter

Performance curve

Pump

Impeller diameter 65/8"

Throughlet diameter

Motor

Rated voltage

42 A

Efficiency

1/1 Load
3/4 Load
1/2 Load

1/1 Load
3/4 Load
1/2 Load

Frequency
1 0.81

85.0 %

0.75
0.63

85.0 %
83.5 %

100 mm

Curve according to: ISO 9906 grade 2 annex 1 or 2

Discharge Flange Diameter 3 15/16 inch

3 inch

Water, pure
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1

CP 3102 MT 3~ 433
Duty Analysis

Curve according to: ISO 9906 grade 2 annex 1 or 2

Indiv idual pump Total 

1 104 US g.p.m. 37.8 ft 2.32 hp 104 US g.p.m. 37.8 ft 2.32 hp 42.8 % 335 kWh/US MG 19.7 ft

Pumps 
running Specific  
/System Flow Head Shaft power Flow Head Shaft power Pump eff. energy NPSHre
 

Water, pure
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Head

Efficiency
Total efficiency

Shaft power P2
Power input P1

NPSH-values
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1

CP 3102 MT 3~ 433
VFD Analysis

Curve according to: ISO 9906 grade 2 annex 1 or 2

Indiv idual pump Total 

1 60 Hz 104 US g.p.m. 37.8 ft 2.32 hp 104 US g.p.m. 37.8 ft 2.32 hp 42.8 % 335 kWh/US MG 19.7 ft
1 55 Hz 92.8 US g.p.m. 30.2 ft 1.65 hp 92.8 US g.p.m. 30.2 ft 1.65 hp 42.8 % 279 kWh/US MG 16.5 ft
1 50 Hz 84.4 US g.p.m. 24.9 ft 1.24 hp 84.4 US g.p.m. 24.9 ft 1.24 hp 42.8 % 243 kWh/US MG 14.1 ft
1 45 Hz 76 US g.p.m. 20.2 ft 0.906 hp 76 US g.p.m. 20.2 ft 0.906 hp 42.8 % 213 kWh/US MG 11.9 ft
1 40 Hz 67.5 US g.p.m. 16 ft 0.637 hp 67.5 US g.p.m. 16 ft 0.637 hp 42.8 % 188 kWh/US MG 9.89 ft

Pumps 
running Specific  
/System Frequency Flow Head Shaft power Flow Head Shaft power Hyd eff. energy NPSHre
 

Water, pure
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CP 3102 MT 3~ 433
Dimensional drawing
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         Municipal                 Industrial           Packaged Systems 
  PumpTech Inc.   PumpTech Inc.   PumpTech Inc. 
12020 SE 32nd St, Suite 2 209 S Hamilton Rd 321 S. Sequoia Parkway 

Bellevue, WA 98005 Moses Lake, WA 98837 Canby, OR 97013 
Ph: 425-644-8501 Ph: 509-766-6330 Ph: 503-659-6230 
Fax: 425-562-9213 Fax: 509-766-6331 Fax: 503-659-8718 

pumptech@pumptechnw.com moseslake@pumptechnw.com inquiries@pumptechnw.com 

WA CONTRACTORS # PUMPTI*945QG www.pumptechnw.com OR CONTRACTORS # 154997 
 

 

Factory Performance 
Test Report 

 
Pottery Road Lift Station  City of Port Orchard 

- 

Vaughan Submersible Chopper Pump, Model #  SE6W-107, 
Qty -3- Vaughan Chopper Pump, Submersible  ( 2 serve + Spare) 
Design Condition:   1,800 GPM at 75 ft TDH  
60 HP, 1800 RPM,  460 Volt, 3 Phase rated  for  Class 1, Div 1, Grp C&D 
locations    ( Explosion poof ) 

- 

RH2 Engineers  

Reference Plans & Specification, March 7, 2014 

-- 

THE  RUSH COMPANIES  

 

HD Fowler  Company 

- 

PumpTech Inc.   Reference MAS # 112585  
 

Oct 6, 2014 
 













Pump Data Sheet    HYDROMATIC

Company: PumpTech, Inc.
Name: McCormick Woods 1 PS
Date:  3/3/2015

McCormick Woods 1 PS, Hydromatic, model S8LX, 75 hp, 1,000 gpm,
122 ft tdh, 12.13" x 11.13"

 Pump:
Size:   S8L/S8LX
Type:  NCLOG8 Speed:  1750 rpm
Synch speed:  1800 rpm Dia:  12.375 in
Curve:  S8L1750 Impeller:
Specific Speeds: Ns:  

Nss:  
Dimensions: Suction:  

Discharge:  8 in

 Pump Limits:
Temperature:  140 °F Power:  
Pressure:  125 psi g Eye area:  
Sphere size:  4 in

 Search Criteria:
Flow:  1000 US gpm Head:  122 ft

 Fluid:
Water Temperature: 60 °F
Density:  62.37 lb/ft³ Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a
NPSHa:  

 Motor:
Consult HYDROMATIC to select a motor for this pump.

H2Optimize Hydromatic 9  Selected from catalog:  NonClog Pumps 60Hz  Vers: Nov 2009

 Data Point 
Flow: 1000 US gpm
Head: 125 ft
Eff: 54%
Power: 62.1 hp
NPSHr: 

 Design Curve 
Shutoff head: 132 ft
Shutoff dP: 57.3 psi
Min flow: 873 US gpm
BEP: 71% @ 2727 US gpm
NOL power:

101 hp @ 3900 US gpm

 Max Curve 
Max power:

156 hp @ 3526 US gpm
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 Performance Evaluation:
Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft
1200 1750 123 58 65.7 
1000 1750 125 54 62.1 
800 1750    
600 1750    
400 1750    





























Pump Data Sheet    HYDROMATIC

Company: PumpTech, Inc.
Name: Golden Pond PS
Date:  3/3/2015

Golden Pond PS, Hydromatic, model HPGHX750FD, 7.5 hp, 137 gpm,
78 ft tdh, S.O. 5 VANE impeller

 Pump:
Size:   HPGF/H/X750
Type:  GRINDERSUBM Speed:  1750 rpm
Synch speed:  1800 rpm Dia:  10.4375 in
Curve: Impeller:
Specific Speeds: Ns:  

Nss:  
Dimensions: Suction:  

Discharge:  2 in

 Pump Limits:
Temperature:  140 °F Power:  
Pressure:   Eye area:  
Sphere size:  

 Search Criteria:
Flow:  137 US gpm Head:  78 ft

 Fluid:
Water Temperature: 60 °F
Density:  62.37 lb/ft³ Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a
NPSHa:  

 Motor:
Consult HYDROMATIC to select a motor for this pump.

H2Optimize Hydromatic 9  Selected from catalog:  Grinder Pumps 60Hz  Vers: Nov 2009

 Data Point 
Flow: 137 US gpm
Head: 78.5 ft
Eff:  %
Power: 7.51 hp
NPSHr: 

 Design Curve 
Shutoff head: 107 ft
Shutoff dP: 46.2 psi
Min flow: 0 US gpm
BEP:  %
NOL power:

7.51 hp @ 10 US gpm

 Max Curve 
Max power:

7.51 hp @ 10 US gpm

US gpm
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 Performance Evaluation:
Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft
164 1750 64  7.51 
137 1750 78.5  7.51 
110 1750 86.3  7.51 
82.2 1750 92.1  7.51 
54.8 1750 97.4  7.51 



Pump Data Sheet    HYDROMATIC

Company: PumpTech, Inc.
Name: Canyon Court PS,
Date:  3/3/2015

Canyon Court PS, Hydromatic, model HPGHHX750, 7.5 hp, 50 gpm,
150 ft tdh

 Pump:
Size:   HPGHHX
Type:  GRINDERSUBM Speed:  3450 rpm
Synch speed:  3600 rpm Dia:  6.75 in
Curve: Impeller:
Specific Speeds: Ns:  

Nss:  
Dimensions: Suction:  

Discharge:  

 Pump Limits:
Temperature:   Power:  
Pressure:   Eye area:  
Sphere size:  

 Search Criteria:
Flow:  50 US gpm Head:  150 ft

 Fluid:
Water Temperature: 60 °F
Density:  62.37 lb/ft³ Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a
NPSHa:  

 Motor:
Consult HYDROMATIC to select a motor for this pump.

H2Optimize Hydromatic 9  Selected from catalog:  Grinder Pumps 60Hz  Vers: Nov 2009

 Data Point 
Flow: 50 US gpm
Head: 150 ft
Eff:  %
Power: 4.67 hp
NPSHr: 

 Design Curve 
Shutoff head: 185 ft
Shutoff dP: 80.1 psi
Min flow: 
BEP:  %
NOL power:

5.75 hp @ 91.3 US gpm

 Max Curve 
Max power:

6.88 hp @ 120 US gpm
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 Performance Evaluation:
Flow Speed Head Efficiency Power NPSHr
US gpm rpm ft % hp ft
60 3450 143  4.95 
50 3450 150  4.67 
40 3450 156  4.39 
30 3450 163  4.19 
20 3450 170  4.01 



 
 
 
 
 

Appendix F 
 

Discharge Permits 
 













































































































 
 
 
 
 

Appendix G 
 

Model Results 
 





City of Port Orchard
General Sewer Plan Update
Existing Peak Day Pump Summary Sheet
Prepared By: Peter Cunningham
Reviewed By: Adam Schuyler

9/18/2015

ID
Maximum 
Flow (gpm)

Max.Flow Day-
Time (day-time)

Minimum 
Flow (gpm)

Min.Flow Day-Time 
(day-time)

Average Flow 
(gpm)

Total Volume 
(Gallon)

Total Surcharge 
Time (Minutes)

Percent 
Utilized (%)

Start-Up 
Count

Time Off Low 
Curve (%)

Time Off High 
Curve (%)

Power Usage 
(KW-Hr)

Instability 
Index

PUMP-ALBERTSON1 800 0 - 00:08 hrs 29.448 0 - 22:32 hrs 172.829 31,400.02 557.663 38.726 129 0 0.093 32.172 0
PUMP-ALBERTSON2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-BAY1 1,000.00 0 - 00:03 hrs 186.78 0 - 01:58 hrs 708.468 137,192.23 594.356 41.275 226 0 0.9 30.808 0
PUMP-BAY2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-CANYONPUMP1 80.599 0 - 21:44 hrs 51.666 0 - 16:28 hrs 68.796 23,032.17 1,027.57 71.359 40 0 0 29.66 0
PUMP-CANYONPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-CEDAR1 150 0 - 02:47 hrs 60.648 0 - 23:28 hrs 142.614 4,563.76 98.22 6.821 54 0 0.051 0.793 0
PUMP-CEDAR2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-EAGLECREST1 670 0 - 00:02 hrs 52.95 0 - 23:32 hrs 181.669 35,660.61 602.474 41.838 966 0 1.06 11.572 1
PUMP-EAGLECREST2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-FLOWERPUMP1 234.059 0 - 07:54 hrs 46.034 0 - 23:27 hrs 204.159 67,355.84 1,012.62 70.321 81 0 0 58.671 0
PUMP-FLOWERPUMP2 234.059 0 - 07:54 hrs 100.23 0 - 07:01 hrs 180.403 1,365.08 23.225 1.613 3 0 0 1.438 0
PUMP-GOLDENPUMP1 96.076 0 - 07:13 hrs 11.517 0 - 23:30 hrs 91.242 16,715.55 562.295 39.048 85 0 0 14.423 0
PUMP-GOLDENPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-HARRISON1 327.206 0 - 07:11 hrs 16.468 0 - 06:31 hrs 299.313 26,025.40 266.87 18.533 27 0 0 27.581 0
PUMP-HARRISON2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-LOWES1 990 0 - 00:01 hrs 39.301 0 - 05:15 hrs 423.08 13,737.28 99.686 6.923 78 0 0.957 9.177 0
PUMP-LOWES2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MARINA1 3,877.71 0 - 08:29 hrs 1,940.25 0 - 10:00 hrs 3,778.18 787,616.50 639.842 44.433 59 0 0 732.316 0
PUMP-MARINA2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MARINA3 1,721.43 0 - 09:56 hrs 421.33 0 - 19:09 hrs 923.115 227,657.94 756.897 52.562 59 0 0 101.512 0
PUMP-MARINA4 862.41 0 - 19:30 hrs 579.827 0 - 09:57 hrs 835.262 148,006.45 543.85 37.767 62 0 0 69.327 0
PUMP-MCCORMICKMEADOWS1 299.307 0 - 00:07 hrs 28.191 0 - 00:07 hrs 171.577 18,272.81 326.876 22.7 67 0 0 12.082 0
PUMP-MCCORMICKMEADOWS2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MCCORMICKW1-PUMP1 3,500.00 0 - 00:28 hrs 957.321 0 - 23:52 hrs 1,316.79 388,611.78 905.8 62.903 80 0 0.037 438.213 0
PUMP-MCCORMICKW1-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MCCORMICKW2-PUMP1 1,367.86 0 - 23:55 hrs 570.624 0 - 23:55 hrs 1,259.11 242,446.17 591.008 41.042 120 0 0 118.347 0
PUMP-MCCORMICKW2-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-POTTERY-1 2,681.94 0 - 06:52 hrs 528.3 0 - 23:07 hrs 1,862.24 178,654.41 294.451 20.448 509 0 0 131.446 0
PUMP-POTTERY-2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE1&2-PUMP1 266.633 0 - 11:37 hrs 100 0 - 00:45 hrs 242.589 25,462.69 322.163 22.372 14 0 0.057 17.592 0
PUMP-RIDGE1&2-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE3-PUMP1 850 0 - 00:00 hrs 71.872 0 - 00:00 hrs 252.142 20,956.67 255.093 17.715 490 0 0.003 26.545 0
PUMP-RIDGE3-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-SEDGWICK1 1,196.52 0 - 23:29 hrs 21.366 0 - 23:29 hrs 275.484 28,645.30 319.141 22.162 23 0 0 44.146 0
PUMP-SEDGWICK2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-TREMONTPLACEPUMP1 150 0 - 00:12 hrs 122.056 0 - 23:13 hrs 139.57 31,578.33 694.445 48.225 85 0 0.126 7.937 0
PUMP-TREMONTPLACEPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0





City of Port Orchard
General Sewer Plan Update
2022 Peak Day Pump Summary Sheet
Prepared By: Peter Cunningham
Reviewed By: Adam Schuyler

9/18/2015

ID
Maximum 
Flow (gpm)

Max.Flow Day-
Time (day-time)

Minimum 
Flow (gpm)

Min.Flow Day-Time 
(day-time)

Average Flow 
(gpm)

Total Volume 
(Gallon)

Total Surcharge 
Time (Minutes)

Percent 
Utilized (%)

Start-Up 
Count

Time Off Low 
Curve (%)

Time Off High 
Curve (%)

Power Usage 
(KW-Hr)

Instability 
Index

PUMP-ALBERTSON1 800 0 - 00:09 hrs 25.144 0 - 14:19 hrs 140.974 41,442.98 895.764 62.206 103 0 0.047 42.595 0
PUMP-ALBERTSON2 99.465 0 - 12:04 hrs 70.277 0 - 11:02 hrs 85.314 6,836.31 245.45 17.045 1 0 0 7.214 0
PUMP-BAY1 1,000.00 0 - 00:05 hrs 186.815 0 - 06:15 hrs 709.78 141,512.41 612.096 42.507 220 0 0.839 31.631 0
PUMP-BAY2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-CANYONPUMP1 87.964 0 - 12:07 hrs 18.373 0 - 17:45 hrs 66.875 22,071.34 1,011.42 70.238 36 0 0 28.675 0
PUMP-CANYONPUMP2 64.108 0 - 10:48 hrs 36.371 0 - 10:37 hrs 49.224 1,434.49 89.388 6.207 1 0 0 2.079 0
PUMP-CEDAR1 150 0 - 07:22 hrs 45.965 0 - 13:56 hrs 142.498 4,689.96 101.012 7.015 55 0 0.066 0.826 0
PUMP-CEDAR2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-EAGLECREST1 670 0 - 00:03 hrs 7.945 0 - 14:41 hrs 186.55 41,325.30 680.859 47.282 954 0 0.965 13.363 1
PUMP-EAGLECREST2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-FLOWERPUMP1 240 0 - 11:45 hrs 44.683 0 - 02:59 hrs 202.996 67,408.14 1,019.21 70.778 79 0 0.001 59.185 0
PUMP-FLOWERPUMP2 234.467 0 - 12:15 hrs 100.402 0 - 10:00 hrs 183.012 6,228.97 104.474 7.255 11 0 0 6.439 0
PUMP-GOLDENPUMP1 170 0 - 13:47 hrs 7.455 0 - 03:09 hrs 91.668 17,068.10 571.893 39.715 87 0 0.02 14.716 0
PUMP-GOLDENPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-HARRISON1 328.248 0 - 11:19 hrs 15.382 0 - 13:52 hrs 301.355 27,087.13 275.918 19.161 28 0 0 28.675 0
PUMP-HARRISON2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-LOWES1 990 0 - 00:18 hrs 39.263 0 - 04:37 hrs 430.774 17,082.96 121.766 8.456 153 0 2.057 11.361 0
PUMP-LOWES2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MARINA1 4,557.45 0 - 15:03 hrs 1,895.57 0 - 10:49 hrs 3,286.01 833,679.75 772.235 53.627 48 0 0 816.385 0
PUMP-MARINA2 2,377.30 0 - 12:15 hrs 1,895.57 0 - 10:49 hrs 2,362.88 195,440.81 253.862 17.629 1 0 0 223.076 0
PUMP-MARINA3 1,721.48 0 - 08:45 hrs 421.341 0 - 04:35 hrs 939.497 193,579.34 632.391 43.916 49 0 0 85.615 0
PUMP-MARINA4 862.257 0 - 04:28 hrs 575.064 0 - 02:33 hrs 831.062 110,496.27 408.066 28.338 52 0 0 51.862 0
PUMP-MCCORMICKMEADOWS1 800 0 - 01:36 hrs 21.724 0 - 11:25 hrs 181.119 21,935.09 371.845 25.823 77 0 0.009 14.297 0
PUMP-MCCORMICKMEADOWS2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MCCORMICKW1-PUMP1 3,500.00 0 - 00:06 hrs 736.114 0 - 13:34 hrs 1,273.35 411,195.59 989.932 68.745 70 0 0.041 465.937 0
PUMP-MCCORMICKW1-PUMP2 3,500.00 0 - 10:40 hrs 736.114 0 - 13:34 hrs 996.647 52,896.81 163.114 11.327 5 0 0.072 62.724 0
PUMP-MCCORMICKW2-PUMP1 1,367.85 0 - 02:31 hrs 513.972 0 - 14:52 hrs 1,258.49 310,638.09 757.599 52.611 109 0 0 151.795 0
PUMP-MCCORMICKW2-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-POTTERY-1 2,681.97 0 - 11:48 hrs 65.37 0 - 13:37 hrs 1,895.03 217,498.59 352.591 24.485 565 0 0 158.027 0
PUMP-POTTERY-2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE1&2-PUMP1 266.848 0 - 12:10 hrs 100 0 - 02:15 hrs 242.529 24,222.81 306.525 21.286 13 0 0.055 16.736 0
PUMP-RIDGE1&2-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE3-PUMP1 850 0 - 01:21 hrs 5.208 0 - 13:18 hrs 257.013 21,061.00 252.326 17.523 568 0 0.573 26.823 0
PUMP-RIDGE3-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-SEDGWICK1 1,196.32 0 - 23:51 hrs 16.121 0 - 13:21 hrs 279.79 34,774.13 381.862 26.518 28 0 0 53.513 0
PUMP-SEDGWICK2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-TREMONTPLACEPUMP1 150 0 - 00:01 hrs 117.795 0 - 14:07 hrs 139.406 32,424.61 713.804 49.57 80 0 0.12 8.262 0
PUMP-TREMONTPLACEPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0





City of Port Orchard
General Sewer Plan Update
2026 Peak Day Pump Summary Sheet
Prepared By: Peter Cunningham
Reviewed By: Adam Schuyler

9/18/2015

ID
Maximum 
Flow (gpm)

Max.Flow Day-
Time (day-time)

Minimum 
Flow (gpm)

Min.Flow Day-Time 
(day-time)

Average Flow 
(gpm)

Total Volume 
(Gallon)

Total Surcharge 
Time (Minutes)

Percent 
Utilized (%)

Start-Up 
Count

Time Off Low 
Curve (%)

Time Off High 
Curve (%)

Power Usage 
(KW-Hr)

Instability 
Index

PUMP-ALBERTSON1 800 0 - 00:16 hrs 28.955 0 - 05:01 hrs 130.37 44,602.16 1,040.26 72.24 82 0 0.031 45.945 0
PUMP-ALBERTSON2 115.33 0 - 15:00 hrs 64.347 0 - 10:00 hrs 90.917 12,909.28 435.936 30.273 1 0 0 13.58 0
PUMP-BAY1 1,000.00 0 - 00:05 hrs 187.077 0 - 06:16 hrs 709.977 143,537.45 620.677 43.102 221 0 0.829 32.05 0
PUMP-BAY2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-CANYONPUMP1 110 0 - 15:45 hrs 34.778 0 - 15:45 hrs 66.857 22,449.15 1,027.72 71.369 37 0 0.007 29.166 0
PUMP-CANYONPUMP2 63.358 0 - 12:07 hrs 36.089 0 - 11:07 hrs 49.736 1,311.04 81.112 5.633 1 0 0 1.897 0
PUMP-CEDAR1 150 0 - 06:03 hrs 54.649 0 - 15:12 hrs 142.473 4,778.47 102.941 7.149 56 0 0.081 0.847 0
PUMP-CEDAR2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-EAGLECREST1 670 0 - 00:00 hrs 24.522 0 - 15:36 hrs 189.075 44,362.38 721.167 50.081 955 0 1.022 14.36 1
PUMP-EAGLECREST2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-FLOWERPUMP1 240 0 - 11:51 hrs 23.825 0 - 13:37 hrs 202.64 68,279.66 1,033.71 71.785 80 0 0.012 60.055 0
PUMP-FLOWERPUMP2 234.45 0 - 13:53 hrs 97.614 0 - 11:15 hrs 183.853 7,977.05 133.185 9.249 14 0 0 8.195 0
PUMP-GOLDENPUMP1 170 0 - 15:18 hrs 9.529 0 - 11:15 hrs 91.697 17,300.76 579.437 40.239 88 0 0.02 14.916 0
PUMP-GOLDENPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-HARRISON1 328.466 0 - 13:37 hrs 15.533 0 - 13:37 hrs 302.467 26,438.03 268.348 18.635 27 0 0 27.971 0
PUMP-HARRISON2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-LOWES1 990 0 - 00:28 hrs 6.457 0 - 14:15 hrs 427.319 18,529.93 133.074 9.241 121 0 1.277 12.39 0
PUMP-LOWES2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MARINA1 4,558.75 0 - 16:00 hrs 1,895.53 0 - 10:22 hrs 3,179.75 888,765.00 849.327 58.981 49 0 0 881.91 0
PUMP-MARINA2 2,377.40 0 - 12:37 hrs 1,895.53 0 - 10:22 hrs 2,361.65 259,682.56 337.512 23.438 1 0 0 296.437 0
PUMP-MARINA3 1,721.40 0 - 08:03 hrs 421.362 0 - 00:56 hrs 946.728 171,673.64 556.503 38.646 48 0 0 75.641 0
PUMP-MARINA4 862.195 0 - 00:49 hrs 575.313 0 - 02:29 hrs 829.871 94,103.71 348.019 24.168 51 0 0 44.19 0
PUMP-MCCORMICKMEADOWS1 298.287 0 - 00:08 hrs 32.439 0 - 00:08 hrs 184.397 24,121.37 401.606 27.889 80 0 0 15.648 0
PUMP-MCCORMICKMEADOWS2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MCCORMICKW1-PUMP1 3,500.00 0 - 00:20 hrs 742.418 0 - 10:27 hrs 1,243.87 432,603.13 1,064.26 73.907 60 0 0.033 491.226 0
PUMP-MCCORMICKW1-PUMP2 3,500.00 0 - 10:02 hrs 742.418 0 - 10:27 hrs 963.866 76,222.85 242.581 16.846 4 0 0.041 90.326 0
PUMP-MCCORMICKW2-PUMP1 1,800.00 0 - 15:03 hrs 482.972 0 - 15:51 hrs 1,263.16 349,514.88 849.579 58.998 102 0 0.006 170.045 0
PUMP-MCCORMICKW2-PUMP2 0.00 0 - 00:00 hrs 0 0 - 00:00 hrs 0.00 0.00 0 0 0 0 0 0 0
PUMP-POTTERY-1 2,681.96 0 - 11:49 hrs 35.884 0 - 15:52 hrs 1,908.03 239,845.44 386.175 26.818 592 0 0 174.286 0
PUMP-POTTERY-2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE1&2-PUMP1 267.001 0 - 11:22 hrs 100 0 - 00:16 hrs 242.494 26,056.21 329.689 22.895 14 0 0.054 18.002 0
PUMP-RIDGE1&2-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE3-PUMP1 850 0 - 10:26 hrs 53.911 0 - 11:48 hrs 257.936 21,042.60 251.276 17.45 596 0 0.724 26.737 0
PUMP-RIDGE3-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-SEDGWICK1 1,196.94 0 - 03:03 hrs 20.706 0 - 03:03 hrs 281.217 38,605.00 421.788 29.291 30 0 0 59.378 0
PUMP-SEDGWICK2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-TREMONTPLACEPUMP1 150 0 - 00:16 hrs 114.762 0 - 15:53 hrs 139.394 32,735.85 720.718 50.05 80 0 0.118 8.352 0
PUMP-TREMONTPLACEPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0





City of Port Orchard
General Sewer Plan Update
2036 Peak Day Pump Summary Sheet
Prepared By: Peter Cunningham
Reviewed By: Adam Schuyler

9/18/2015

ID
Maximum 
Flow (gpm)

Max.Flow Day-
Time (day-time)

Minimum 
Flow (gpm)

Min.Flow Day-Time 
(day-time)

Average Flow 
(gpm)

Total Volume 
(Gallon)

Total Surcharge 
Time (Minutes)

Percent 
Utilized (%)

Start-Up 
Count

Time Off Low 
Curve (%)

Time Off High 
Curve (%)

Power Usage 
(KW-Hr)

Instability 
Index

PUMP-ALBERTSON1 800 0 - 00:13 hrs 27.894 0 - 03:11 hrs 109.861 46,274.57 1,289.55 89.552 29 0 0.006 47.919 0
PUMP-ALBERTSON2 112.018 0 - 15:15 hrs 60.841 0 - 11:41 hrs 84.928 22,492.06 814.306 56.549 1 0 0 23.728 0
PUMP-BAY1 1,000.00 0 - 00:01 hrs 186.986 0 - 15:26 hrs 710.506 148,994.53 643.672 44.699 223 0 0.81 33.22 0
PUMP-BAY2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-CANYONPUMP1 96.437 0 - 12:33 hrs 36.128 0 - 10:59 hrs 66.827 22,917.04 1,052.76 73.108 34 0 0 29.815 0
PUMP-CANYONPUMP2 64.18 0 - 11:18 hrs 36.128 0 - 10:59 hrs 49.664 1,535.29 94.87 6.588 1 0 0 2.221 0
PUMP-CEDAR1 150 0 - 06:11 hrs 64.997 0 - 20:59 hrs 142.406 4,883.30 105.251 7.309 57 0 0.079 0.874 0
PUMP-CEDAR2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-EAGLECREST1 670 0 - 00:00 hrs 25.23 0 - 10:00 hrs 193.335 52,059.00 826.766 57.414 909 0 0.869 16.741 1
PUMP-EAGLECREST2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-FLOWERPUMP1 234.441 0 - 13:26 hrs 37.43 0 - 16:16 hrs 201.711 70,594.88 1,074.22 74.599 78 0 0 62.593 0
PUMP-FLOWERPUMP2 234.441 0 - 13:26 hrs 84.957 0 - 10:59 hrs 184.16 12,074.31 201.212 13.973 19 0 0 12.372 0
PUMP-GOLDENPUMP1 170 0 - 10:42 hrs 7.479 0 - 03:09 hrs 91.764 17,862.34 597.536 41.495 83 0 0.002 15.398 0
PUMP-GOLDENPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-HARRISON1 329.311 0 - 10:37 hrs 13.953 0 - 16:00 hrs 303.64 27,163.80 274.559 19.067 28 0 0 28.719 0
PUMP-HARRISON2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-LOWES1 990 0 - 00:18 hrs 22.251 0 - 16:30 hrs 427.058 23,457.94 168.616 11.709 117 0 0.791 15.733 0
PUMP-LOWES2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MARINA1 4,558.04 0 - 16:39 hrs 1,895.61 0 - 09:14 hrs 3,143.45 1,023,083.00 994.014 69.029 46 0 0 1,023.50 0
PUMP-MARINA2 2,443.97 0 - 11:56 hrs 1,895.61 0 - 09:14 hrs 2,392.78 347,908.56 446.009 30.973 1 0 0 396.036 0
PUMP-MARINA3 1,721.47 0 - 07:22 hrs 421.362 0 - 01:58 hrs 939.797 127,258.48 415.588 28.86 45 0 0 56.251 0
PUMP-MARINA4 862.256 0 - 01:52 hrs 578.043 0 - 02:46 hrs 832.59 74,537.56 274.76 19.081 48 0 0 34.946 0
PUMP-MCCORMICKMEADOWS1 800 0 - 10:49 hrs 22.96 0 - 10:49 hrs 190.155 29,437.73 475.18 32.999 90 0 0.001 18.935 0
PUMP-MCCORMICKMEADOWS2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MCCORMICKW1-PUMP1 3,500.00 0 - 00:36 hrs 760.295 0 - 07:37 hrs 1,222.06 476,202.09 1,196.59 83.096 44 0 0.022 542.099 0
PUMP-MCCORMICKW1-PUMP2 3,500.00 0 - 07:37 hrs 760.295 0 - 07:37 hrs 999.213 136,520.97 419.503 29.132 3 0 0.018 160.595 0
PUMP-MCCORMICKW2-PUMP1 1,800.00 0 - 10:30 hrs 383.663 0 - 16:01 hrs 1,271.90 409,059.19 986.96 68.539 102 0 0.008 196.729 0
PUMP-MCCORMICKW2-PUMP2 1,281.47 0 - 10:18 hrs 613.171 0 - 10:33 hrs 1,216.85 34,933.49 88.087 6.117 10 0 0 17.731 0
PUMP-POTTERY-1 2,681.96 0 - 11:45 hrs 42.895 0 - 15:56 hrs 1,929.11 282,042.31 448.938 31.176 667 0 0 203.398 1
PUMP-POTTERY-2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE1&2-PUMP1 266.996 0 - 11:10 hrs 100 0 - 02:47 hrs 242.466 25,631.53 324.456 22.532 13 0 0.05 17.711 0
PUMP-RIDGE1&2-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE3-PUMP1 850 0 - 00:01 hrs 24.732 0 - 10:56 hrs 256.378 21,062.05 252.611 17.542 556 0 0.445 26.762 0
PUMP-RIDGE3-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-SEDGWICK1 1,196.42 0 - 02:16 hrs 19.63 0 - 10:32 hrs 283.602 48,858.01 528.83 36.724 37 0 0 75.08 0
PUMP-SEDGWICK2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-TREMONTPLACEPUMP1 150 0 - 00:06 hrs 116.667 0 - 09:42 hrs 139.356 33,645.08 741.015 51.459 79 0 0.116 8.626 0
PUMP-TREMONTPLACEPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0





City of Port Orchard
General Sewer Plan Update
Build-Out Peak Day Pump Summary Sheet
Prepared By: Peter Cunningham
Reviewed By: Adam Schuyler

9/18/2015

ID
Maximum 
Flow (gpm)

Max.Flow Day-
Time (day-time)

Minimum 
Flow (gpm)

Min.Flow Day-Time 
(day-time)

Average Flow 
(gpm)

Total Volume 
(Gallon)

Total Surcharge 
Time (Minutes)

Percent 
Utilized (%)

Start-Up 
Count

Time Off Low 
Curve (%)

Time Off High 
Curve (%)

Power Usage 
(KW-Hr)

Instability 
Index

PUMP-ALBERTSON1 800 0 - 02:24 hrs 25.694 0 - 11:00 hrs 79.089 36,539.45 1,419.03 98.543 5 0 0.001 38.551 0
PUMP-ALBERTSON2 115.429 1 - 00:00 hrs 25.694 0 - 11:00 hrs 77.161 34,744.32 1,383.60 96.083 1 0 0 36.714 0
PUMP-BAY1 1,000.00 0 - 00:02 hrs 182.974 0 - 18:02 hrs 713.449 175,626.30 755.544 52.468 219 0 0.742 38.91 0
PUMP-BAY2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-CANYONPUMP1 96.421 0 - 13:18 hrs 36.042 0 - 11:32 hrs 65.116 23,337.73 1,101.14 76.468 32 0 0 30.617 0
PUMP-CANYONPUMP2 64.239 0 - 09:26 hrs 36.042 0 - 11:32 hrs 49.278 3,246.10 202.184 14.041 2 0 0 4.704 0
PUMP-CEDAR1 150 0 - 00:20 hrs 63.062 0 - 17:25 hrs 142.35 5,280.67 113.86 7.907 61 0 0.029 0.953 0
PUMP-CEDAR2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-EAGLECREST1 670 0 - 00:02 hrs 26.468 0 - 17:45 hrs 175.681 62,633.75 1,094.93 76.036 651 0 0.482 20.506 1
PUMP-EAGLECREST2 144.039 0 - 11:26 hrs 108.524 0 - 08:45 hrs 129.575 15,399.51 364.52 25.314 6 0 0 5.418 0
PUMP-FLOWERPUMP1 234.51 0 - 14:04 hrs 37.196 0 - 16:52 hrs 199.972 82,663.48 1,269.17 88.136 44 0 0 74.374 0
PUMP-FLOWERPUMP2 234.51 0 - 14:04 hrs 100.107 0 - 07:30 hrs 189.011 30,969.27 502.85 34.92 19 0 0 30.559 0
PUMP-GOLDENPUMP1 170 0 - 08:38 hrs 7.391 0 - 03:03 hrs 92.163 19,405.99 646.29 44.881 89 0 0.012 16.716 0
PUMP-GOLDENPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-HARRISON1 329.673 0 - 12:17 hrs 6.998 0 - 16:52 hrs 304.576 32,893.67 331.205 23 32 0 0 34.757 0
PUMP-HARRISON2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-LOWES1 990 0 - 00:10 hrs 39.884 0 - 03:15 hrs 431.773 31,309.90 222.633 15.461 173 0 1.027 20.899 0
PUMP-LOWES2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MARINA1 4,557.63 0 - 18:45 hrs 1,895.63 0 - 07:03 hrs 2,997.27 1,218,161.63 1,242.59 86.291 27 0 0 1,245.61 0
PUMP-MARINA2 2,443.89 0 - 10:14 hrs 1,895.63 0 - 07:03 hrs 2,403.93 550,113.25 701.99 48.749 1 0 0 625.621 0
PUMP-MARINA3 1,721.48 0 - 22:00 hrs 421.407 0 - 03:18 hrs 939.615 55,308.31 180.661 12.546 27 0 0 24.446 0
PUMP-MARINA4 862.082 0 - 03:13 hrs 579.63 0 - 22:00 hrs 832.743 33,071.36 121.894 8.465 27 0 0 15.5 0
PUMP-MCCORMICKMEADOWS1 800 0 - 17:02 hrs 25.015 0 - 18:22 hrs 196.824 27,140.60 423.156 29.386 90 0 0.002 17.283 0
PUMP-MCCORMICKMEADOWS2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-MCCORMICKW1-PUMP1 3,500.00 0 - 01:10 hrs 744.537 0 - 16:20 hrs 1,240.30 542,100.94 1,338.53 92.953 20 0 0.016 615.59 0
PUMP-MCCORMICKW1-PUMP2 3,500.00 0 - 06:28 hrs 744.537 0 - 16:20 hrs 1,122.09 273,062.19 744.911 51.73 5 0 0.017 315.575 0
PUMP-MCCORMICKW2-PUMP1 1,800.00 0 - 06:58 hrs 481.411 0 - 08:48 hrs 1,257.03 486,508.16 1,188.47 82.532 90 0 0.02 237.577 0
PUMP-MCCORMICKW2-PUMP2 1,282.93 0 - 11:48 hrs 643.84 0 - 08:32 hrs 1,215.21 147,426.23 372.361 25.858 27 0 0 74.976 0
PUMP-POTTERY-1 2,681.96 0 - 11:59 hrs 34.927 0 - 08:38 hrs 1,971.33 358,204.88 558.447 38.781 747 0 0 258.018 1
PUMP-POTTERY-2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE1&2-PUMP1 266.996 0 - 11:51 hrs 100 0 - 01:28 hrs 242.685 24,755.94 313.124 21.745 14 0 0.059 17.102 0
PUMP-RIDGE1&2-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-RIDGE3-PUMP1 850 0 - 00:00 hrs 1.126 0 - 17:49 hrs 255.299 21,053.04 253.33 17.592 518 0 0.256 26.697 0
PUMP-RIDGE3-PUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-SEDGWICK1 1,196.09 0 - 02:24 hrs 15.941 0 - 18:30 hrs 292.709 65,423.36 685.947 47.635 47 0 0 100.217 0
PUMP-SEDGWICK2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0
PUMP-TREMONTPLACEPUMP1 150 0 - 00:09 hrs 110.321 0 - 16:52 hrs 139.174 36,603.42 807.268 56.06 76 0 0.101 9.551 0
PUMP-TREMONTPLACEPUMP2 0 0 - 00:00 hrs 0 0 - 00:00 hrs 0 0 0 0 0 0 0 0 0





City of Port Orchard

General Sewer Plan Update

Sedgwick Subarea Alternative - Build-Out Peak Day Pump Summary Sheet
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ID
Maximum 

Flow (gpm)

Max.Flow Day-

Time (day-time)

Minimum 

Flow (gpm)

Min.Flow Day-Time 

(day-time)

Average Flow 

(gpm)

Total Volume 

(Gallon)

Total Surcharge 

Time (Minutes)

Percent 

Utilized (%)

Start-Up 

Count

Time Off Low 

Curve (%)

Time Off High 

Curve (%)

Power Usage 

(KW-Hr)

Instability 

Index

PUMP-ALBERTSON1 800 0 - 02:25:00 hrs 25.729 0 - 11:00:00 hrs 84.501 39,226.65 1,424.82 98.946 4 0 0 41.25 0

PUMP-ALBERTSON2 115.238 0 - 00:00:00 hrs 25.729 0 - 11:00:00 hrs 81.175 35,779.49 1,352.85 93.948 1 0 0 37.732 0

PUMP-BAY1 749.06 0 - 11:47:00 hrs 104.194 0 - 02:57:00 hrs 701.963 175,137.86 765.783 53.179 225 0 0 37.681 0

PUMP-BAY2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-CANYONPUMP1 96.508 0 - 13:07:00 hrs 9.31 0 - 03:54:00 hrs 65.363 23,621.34 1,109.21 77.028 15 0 0 30.926 0

PUMP-CANYONPUMP2 64.171 0 - 10:19:59 hrs 36.097 0 - 10:03:00 hrs 49.124 2,942.93 183.875 12.769 1 0 0 4.266 0

PUMP-CEDAR1 150 0 - 00:36:00 hrs 64.535 0 - 04:37:59 hrs 142.337 5,376.32 115.933 8.051 62 0 0 0.97 0

PUMP-CEDAR2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-EAGLECREST1 670 0 - 00:02:00 hrs 20.272 0 - 02:41:00 hrs 174.792 62,947.72 1,105.35 76.76 320 0 0.241 20.406 0

PUMP-EAGLECREST2 144.314 0 - 11:27:59 hrs 109.131 0 - 14:37:59 hrs 130.133 15,068.72 355.408 24.681 5 0 0 5.298 0

PUMP-FLOWERPUMP1 234.569 0 - 09:30:59 hrs 32.906 0 - 02:14:00 hrs 200.254 82,831.73 1,269.57 88.164 44 0 0 74.275 0

PUMP-FLOWERPUMP2 234.569 0 - 09:30:59 hrs 100.415 0 - 05:37:59 hrs 189.331 30,843.16 500.008 34.723 19 0 0 30.365 0

PUMP-GOLDENPUMP1 99.039 0 - 11:19:59 hrs 11.419 0 - 02:26:00 hrs 92.702 19,401.34 642.367 44.609 84 0 0 16.692 0

PUMP-GOLDENPUMP2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-HARRISON1 328.837 0 - 12:48:00 hrs 16.24 0 - 15:17:00 hrs 304.967 32,234.11 324.417 22.529 31 0 0 34.057 0

PUMP-HARRISON2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-LOWES1 990 0 - 00:04:00 hrs 40.622 0 - 00:38:59 hrs 434.491 31,868.69 225.125 15.634 119 0 0 21.475 0

PUMP-LOWES2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-MARINA1 4,564.91 0 - 17:44:00 hrs 1,493.45 0 - 04:31:59 hrs 3,059.74 1,227,686.13 1,231.53 85.523 27 0 0 1,245.65 0

PUMP-MARINA2 2,445.40 0 - 10:15:00 hrs 1,898.25 0 - 07:22:59 hrs 2,405.83 513,757.56 655.442 45.517 2 0 0 584.238 0

PUMP-MARINA3 1,722.03 0 - 21:17:59 hrs 96.641 0 - 05:18:59 hrs 946.246 59,058.66 191.567 13.303 44 0 0 24.596 0

PUMP-MARINA4 864.676 0 - 03:11:00 hrs 569.495 0 - 21:19:00 hrs 833.078 34,952.38 128.775 8.943 26 0 0 16.373 0

PUMP-MCCORMICKMEADOWS1 214.092 0 - 11:49:59 hrs 10.265 0 - 00:16:00 hrs 196.748 27,241.14 424.967 29.512 89 0 0 17.323 0

PUMP-MCCORMICKMEADOWS2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-MCCORMICKW1-PUMP1 3,500.00 0 - 00:00:00 hrs 193.115 0 - 16:02:59 hrs 1,282.06 554,153.94 1,326.67 92.13 19 0 0.194 622.387 0

PUMP-MCCORMICKW1-PUMP2 3,500.00 0 - 05:56:00 hrs 722.144 0 - 07:22:00 hrs 1,145.21 264,618.03 709.208 49.251 5 0 0.006 304.532 0

PUMP-MCCORMICKW2-PUMP1 1,800.00 0 - 06:58:59 hrs 116.892 0 - 02:39:00 hrs 1,260.08 489,994.09 1,193.53 82.884 44 0 0.018 238.124 0

PUMP-MCCORMICKW2-PUMP2 1,283.71 0 - 11:42:59 hrs 673.602 0 - 11:41:59 hrs 1,218.11 144,800.28 364.858 25.337 26 0 0 73.475 0

PUMP-POTTERY-1 2,681.97 0 - 11:37:59 hrs 404.023 0 - 13:25:00 hrs 1,978.54 366,907.91 569.183 39.527 744 0 0 266.347 1

PUMP-POTTERY-2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-RIDGE1&2-PUMP1 265.794 0 - 11:44:00 hrs 100 0 - 01:08:59 hrs 242.559 25,693.04 325.117 22.578 14 0 0.054 17.752 0

PUMP-RIDGE1&2-PUMP2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-RIDGE3-PUMP1 850 0 - 00:00:00 hrs 69.301 0 - 02:46:59 hrs 253.069 21,073.93 255.592 17.749 487 0 0 26.672 0

PUMP-RIDGE3-PUMP2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-SEDGWICK1 317.37 0 - 12:02:00 hrs 7.87 0 - 02:14:00 hrs 294.305 71,183.83 742.375 51.554 45 0 0 108.946 0

PUMP-SEDGWICK2 0 0 - 00:00:00 hrs 0 0 - 00:00:00 hrs 0 0 0 0 0 0 0 0 0

PUMP-TREMONTPLACEPUMP1 150 0 - 00:18:00 hrs 121.876 0 - 02:55:00 hrs 139.129 36,265.13 800.042 55.558 79 0 0 9.495 0

PUMP-TREMONTPLACEPUMP2 134.932 0 - 11:11:00 hrs 123.437 0 - 11:52:00 hrs 132.748 497.738 11.508 0.799 3 0 0 0.207 0





Existing Peak Day Flow - Bay Street (Port Orchard Boulevard
to MPS)

Ground Level Link Node Depth Head Input Surcharge
Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

115-2-2-0200

115-2-2-0190
115-2-2-0180

115-2-2-0170 115-2-2-0160
115-2-2-0150

115-2-2-0140115-2-2-0020

115-2-2-0010

MARINA

-1.6

-3.2

-4.8

-6.4

-8.0

-9.6

-11.2

-12.8

0.0

1.6

3.2

4.8

6.4

8.0

9.6

11.2

12.8

14.4

16.0

0.0 143.7 287.4 431.1 574.8 718.5 862.2 1005.9 1149.6 1293.3 1437.0



Existing Peak Day Flow - Port Orchard Boulevard (Tremont
Street to Bay Street)

Ground Level Link Node Depth Head Input Surcharge
Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

312-2-2-0220112-2-2-0010

314-2-2-0020

314-2-2-0010114-2-2-0210

114-2-2-0200

114-2-2-0190

114-2-2-0180

114-2-2-0170
114-2-2-0160

114-2-2-0150
114-2-2-0140

114-2-2-0130

114-2-2-0120114-2-2-0110
114-2-2-0100

114-2-2-0090

114-2-2-0080114-2-2-0070
114-2-2-0060

114-2-2-0050
114-2-2-0040114-2-2-0030

114-2-2-0020
114-2-2-0010115-2-2-0200

5.0

26.9

48.8

70.7

92.6

114.5

136.4

158.3

180.2

202.1

224.0

5.0 584.5 1164.0 1743.5 2323.0 2902.5 3482.0 4061.5 4641.0 5220.5 5800.0



Existing Peak Day Flow - McCormick Woods Drive SW
Ground Level Link Node Depth Head Input Surcharge

Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

506-2-2-0100

506-2-2-0090

506-2-2-0080

506-2-2-0070

506-2-2-0060

506-2-2-0050

506-2-2-0040

506-2-2-0030

506-2-2-0020

377.0

379.5

382.0

384.5

387.0

389.5

392.0

394.5

397.0

399.5

402.0

0.0 252.2 504.4 756.6 1008.8 1261.0 1513.2 1765.4 2017.6 2269.8 2522.0



2022 Peak Day - Bay Street (Port Orchard Boulevard to MPS)
Ground Level Link Node Depth Head Input Surcharge

Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

115-2-2-0200

115-2-2-0190
115-2-2-0180

115-2-2-0170 115-2-2-0160
115-2-2-0150

115-2-2-0140115-2-2-0020

115-2-2-0010

MARINA

-1.6

-3.2

-4.8

-6.4

-8.0

-9.6

-11.2

-12.8

0.0

1.6

3.2

4.8

6.4

8.0

9.6

11.2

12.8

14.4

16.0

0.0 143.7 287.4 431.1 574.8 718.5 862.2 1005.9 1149.6 1293.3 1437.0



2022 Peak Day – Port Orchard Boulevard (Tremont Street to
Bay Street)

Ground Level Link Node Depth Head Input Surcharge
Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

312-2-2-0220112-2-2-0010

314-2-2-0020

314-2-2-0010114-2-2-0210

114-2-2-0200

114-2-2-0190

114-2-2-0180

114-2-2-0170
114-2-2-0160

114-2-2-0150
114-2-2-0140

114-2-2-0130

114-2-2-0120114-2-2-0110
114-2-2-0100

114-2-2-0090

114-2-2-0080114-2-2-0070
114-2-2-0060

114-2-2-0050
114-2-2-0040114-2-2-0030

114-2-2-0020
114-2-2-0010115-2-2-0200

5.0

26.9

48.8

70.7

92.6

114.5

136.4

158.3

180.2

202.1

224.0

5.0 584.5 1164.0 1743.5 2323.0 2902.5 3482.0 4061.5 4641.0 5220.5 5800.0



2022 Peak Day - McCormick Woods Drive SW
Ground Level Link Node Depth Head Input Surcharge

Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

506-2-2-0100

506-2-2-0090

506-2-2-0080

506-2-2-0070

506-2-2-0060

506-2-2-0050

506-2-2-0040

506-2-2-0030

506-2-2-0020

377.0

379.5

382.0

384.5

387.0

389.5

392.0

394.5

397.0

399.5

402.0

0.0 252.2 504.4 756.6 1008.8 1261.0 1513.2 1765.4 2017.6 2269.8 2522.0



2026 Peak Day - Bay Street (Port Orchard Boulevard to MPS)
Ground Level Link Node Depth Head Input Surcharge

Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

115-2-2-0200

115-2-2-0190
115-2-2-0180

115-2-2-0170 115-2-2-0160
115-2-2-0150

115-2-2-0140115-2-2-0020

115-2-2-0010

MARINA

-1.6

-3.2

-4.8

-6.4

-8.0

-9.6

-11.2

-12.8

0.0

1.6

3.2

4.8

6.4

8.0

9.6

11.2

12.8

14.4

16.0

0.0 143.7 287.4 431.1 574.8 718.5 862.2 1005.9 1149.6 1293.3 1437.0



2026 Peak Day – Port Orchard Boulevard (Tremont Street to
Bay Street)

Ground Level Link Node Depth Head Input Surcharge
Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

312-2-2-0220112-2-2-0010

314-2-2-0020

314-2-2-0010114-2-2-0210

114-2-2-0200

114-2-2-0190

114-2-2-0180

114-2-2-0170
114-2-2-0160

114-2-2-0150
114-2-2-0140

114-2-2-0130

114-2-2-0120114-2-2-0110
114-2-2-0100

114-2-2-0090

114-2-2-0080114-2-2-0070
114-2-2-0060

114-2-2-0050
114-2-2-0040114-2-2-0030

114-2-2-0020
114-2-2-0010115-2-2-0200

5.0

26.9

48.8

70.7

92.6

114.5

136.4

158.3

180.2

202.1

224.0

5.0 584.5 1164.0 1743.5 2323.0 2902.5 3482.0 4061.5 4641.0 5220.5 5800.0



2026 Peak Day – McCormick Woods Drive SW
Ground Level Link Node Depth Head Input Surcharge

Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

506-2-2-0100

506-2-2-0090

506-2-2-0080

506-2-2-0070

506-2-2-0060

506-2-2-0050

506-2-2-0040

506-2-2-0030

506-2-2-0020

377.0

379.5

382.0

384.5

387.0

389.5

392.0

394.5

397.0

399.5

402.0

0.0 252.2 504.4 756.6 1008.8 1261.0 1513.2 1765.4 2017.6 2269.8 2522.0



2036 Peak Day - Bay Street (Port Orchard Boulevard to MPS)
Ground Level Link Node Depth Head Input Surcharge

Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

115-2-2-0200

115-2-2-0190
115-2-2-0180

115-2-2-0170 115-2-2-0160
115-2-2-0150

115-2-2-0140115-2-2-0020

115-2-2-0010

MARINA

-1.6

-3.2

-4.8

-6.4

-8.0

-9.6

-11.2

-12.8

0.0

1.6

3.2

4.8

6.4

8.0

9.6

11.2

12.8

14.4

16.0

0.0 143.7 287.4 431.1 574.8 718.5 862.2 1005.9 1149.6 1293.3 1437.0



2036 Peak Day – Port Orchard Boulevard (Tremont Street to
Bay Street)

Ground Level Link Node Depth Head Input Surcharge
Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

312-2-2-0220112-2-2-0010

314-2-2-0020

314-2-2-0010114-2-2-0210

114-2-2-0200

114-2-2-0190

114-2-2-0180

114-2-2-0170
114-2-2-0160

114-2-2-0150
114-2-2-0140

114-2-2-0130

114-2-2-0120114-2-2-0110
114-2-2-0100

114-2-2-0090

114-2-2-0080114-2-2-0070
114-2-2-0060

114-2-2-0050
114-2-2-0040114-2-2-0030

114-2-2-0020
114-2-2-0010115-2-2-0200

5.0

26.9

48.8

70.7

92.6

114.5

136.4

158.3

180.2

202.1

224.0

5.0 584.5 1164.0 1743.5 2323.0 2902.5 3482.0 4061.5 4641.0 5220.5 5800.0



2036 Peak Day – McCormick Woods Drive SW
Ground Level Link Node Depth Head Input Surcharge

Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

506-2-2-0100

506-2-2-0090

506-2-2-0080

506-2-2-0070

506-2-2-0060

506-2-2-0050

506-2-2-0040

506-2-2-0030

506-2-2-0020

377.0

379.5

382.0

384.5

387.0

389.5

392.0

394.5

397.0

399.5

402.0

0.0 252.2 504.4 756.6 1008.8 1261.0 1513.2 1765.4 2017.6 2269.8 2522.0



Build-Out Peak Day - Bay Street (Port Orchard Boulevard to
MPS)

Ground Level Link Node Depth Head Input Surcharge
Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

115-2-2-0200

115-2-2-0190
115-2-2-0180

115-2-2-0170 115-2-2-0160
115-2-2-0150

115-2-2-0140115-2-2-0020

115-2-2-0010

MARINA

-1.6

-3.2

-4.8

-6.4

-8.0

-9.6

-11.2

-12.8

0.0

1.6

3.2

4.8

6.4

8.0

9.6

11.2

12.8

14.4

16.0

0.0 143.7 287.4 431.1 574.8 718.5 862.2 1005.9 1149.6 1293.3 1437.0



Build-Out Peak Day – Port Orchard Boulevard (Tremont Street
to Bay Street)

Ground Level Link Node Depth Head Input Surcharge
Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

312-2-2-0220112-2-2-0010

314-2-2-0020

314-2-2-0010114-2-2-0210

114-2-2-0200

114-2-2-0190

114-2-2-0180

114-2-2-0170
114-2-2-0160

114-2-2-0150
114-2-2-0140

114-2-2-0130

114-2-2-0120114-2-2-0110
114-2-2-0100

114-2-2-0090

114-2-2-0080114-2-2-0070
114-2-2-0060

114-2-2-0050
114-2-2-0040114-2-2-0030

114-2-2-0020
114-2-2-0010115-2-2-0200

5.0

26.9

48.8

70.7

92.6

114.5

136.4

158.3

180.2

202.1

224.0

5.0 584.5 1164.0 1743.5 2323.0 2902.5 3482.0 4061.5 4641.0 5220.5 5800.0



Build-Out Peak Day – McCormick Woods Drive SW
Ground Level Link Node Depth Head Input Surcharge

Depth

H
ea

d
/E

le
va

ti
o

n
 (

ft
)

Distance (ft)

506-2-2-0100

506-2-2-0090

506-2-2-0080

506-2-2-0070

506-2-2-0060

506-2-2-0050

506-2-2-0040

506-2-2-0030

506-2-2-0020

377.0

379.5

382.0

384.5

387.0

389.5

392.0

394.5

397.0

399.5

402.0

0.0 252.2 504.4 756.6 1008.8 1261.0 1513.2 1765.4 2017.6 2269.8 2522.0
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City of Port Orchard 
Water & Sewer Financial Gap Analysis 
Final Report – November 20, 2015 
 
Summary 
In 2016, the City’s Comprehensive Plan is required to be updated and financially constrained, pursuant 
to the Growth Management Act.  Individual Plan Elements (water, sanitary sewer, etc.) need to be 
updated, including adjustments to the Capital Improvement Plans (CIP) and associated fee structures.  
This Water & Sewer Gap Analysis provides the basis for discussion of this issue.  The City contracted with 
Katy Isaksen & Associates (KI&A) to prepare the financial gap analysis with water and sewer rates 
necessary to fund a balanced and financially constrained CIP over the next six years. 
 
KI&A worked with the City’s engineering consultants preparing the water and sewer updated capital 
improvement plans (BHC Consultants for Sewer and PACE Engineers for Water). These were reviewed 
with Public Works and Finance to identify those that were already included in the operating budget.  
KI&A developed funding plan alternatives for the improvements along with a six‐year rate outlook for 
each scenario. These scenarios were discussed with the Utilities Committee at five meetings along with 
other water usage and rate adjustment issues. KI&A presented the Gap Analysis and preferred scenario 
six‐year rate outlook to the City Council for consideration at three work study sessions. 
 
Rate Outlook. The water and sewer gap analysis and recommended six‐year rates were presented at a 
Public Hearing on October 27, 2015.  The rates shown in Tables 1 and 2 will allow the City to fund the 
six‐year CIP projects and have financially constrained comprehensive plans.   
 

TABLE 1: WATER GAP ANALYSIS & RATE OUTLOOK 

 
 

TABLE 2: SEWER GAP ANALYSIS & RATE OUTLOOK 

 
 
Capital Improvement Program (CIP). The water utility has received a loan from the Department of 
Health Drinking Water State Revolving Fund for the Well 10 project currently underway.  Full loan 
payments are estimated to begin in 2018 with a partial payment for interest only in 2017.  The other CIP 
projects will be funded by rates and connection charges and the projects scheduled will be reviewed 
each year during the budget process. These include completing well and treatment projects required by 
Department of Health, and beginning high priority water main replacement projects.  Well 10 will allow 

WATER RATE OUTLOOK

SMOOTH RATES THIS SCENARIO 2015 2016 2017 2018 2019 2020

BASE RATE

Increase in Bimonthly Base Rate $7.00 $7.00 $7.00 $7.00 $7.00

Recommended Bimonthly Base Rates $46.50 $53.50 $60.50 $67.50 $74.50 $81.50

AVERAGE 2‐MONTH BILL @ 7,000 gallons

Average Bimonthly Bill $50.70 $58.40 $66.00 $73.60 $81.20 $88.80

Water usage rates and larger meter sizes to also be adjusted relative to the residential base rate.

SEWER RATE OUTLOOK

SMOOTH RATES THIS SCENARIO 2015 2016 2017 2018 2019 2020

Increase in Bimonthly Rate $13.00 $13.00 $13.00 $13.00 $13.00

Recommended Bimonthly Rate $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Residential rates by unit, commercial rates assigned by class will be adjusted an equivlent amount.
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the City to become water independent and end the need to purchase water from the City of Bremerton. 
The current water contract ends in 2018. 
 

TABLE 3: WATER CIP PROGRAM 

 
 

The sewer utility has four high priority pump station upgrade projects that must be completed in the 
next six years.  There are not sufficient funds to pay for these costly projects in the short term.  In order 
to reduce the impact on sewer rates, the financial plan calls for borrowing using low‐interest loans from 
the Department of Ecology to complete the projects within six‐years and have rates set to make the loan 
payments for the next 20 years. 
 

TABLE 4: SEWER CIP PROGRAM 

 
 
The City continues to seek grants to assist with the utility projects but grants are uncertain and difficult 
to obtain.  For example, the City applied for a Hazard Mitigation Grant for the Marina Pump Station 
Upgrade (approximately $4 million).  They were told to reduce the request to include only the seawall 
portion (approximately $1 million) and come up with the local match and other funding on their own.  It 

SCENARIO A ‐ EXISTING DWSRF LOAN + OTHER CIP BY RATES

SIX‐YEAR WATER CIP

Estimated Cost 

($2014)

2014 DWSRF Loan $6,000,000

Well 10—Pump, Generator, and Building

Wells 6 and 10 Treatment Improvements

Well 10 12‐inch Transmission Main

Highest Priority  $3,193,200

Well 11 Treatment & Connection $800,000

Abandon Wells 4 & 5 $100,000

Water System Plan Update  $60,000

PRVs High to Low Zone: Mitchell & Dwight, Melcher/Pottery & 

Eaglecrest, Kendall & Maple
$195,000

Watermain Repl Ph1A: Seattle Avenue, 4" CI to 8", 842 lf $252,600

Watermain Repl Ph1A: Division Street, 4" CI to 8", 859 lf $257,700

Watermain Repl Ph1A: Hull Avenue, 4" CI to 8", 3,524 lf $1,057,200

Watermain Repl Ph1A: Melcher‐Tacoma‐Cline, 4" CI to 8", 1,542 lf $470,700

Telemetry Upgrades (medium priority) $25,000

Beyond six‐years: $3+million in medium priority projects to years 7‐10 and begins

setting aside $45,000 per year for future upsizing

SCENARIO 1 ‐ What if NO Grant and all SRF Loans for 4 Pump Stations?

Six‐Year Sewer CIP 

Cost Est in 

$2014

Funding 

Source

2015 Sewer Plan Update, map & model $120,000 pay‐as‐go

Marina PS Improvements $3,800,000 SRF 2016‐17

McCormick PS1 ‐ Design & Construction $1,280,000 SRF 2018‐19

McCormick PS2 ‐ Design & Construction $1,290,000 SRF 2018‐19

Bay St PS Improvement $1,100,000 SRF 2020

Total Sewer CIP ($2014) $7,590,000

This summary shows cost estimates in 2014 dollars.

Model escalates construction costs by 4% per year.
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is uncertain at this time whether the City will be successful in receiving a grant and when that may 
occur.  The sewer outlook assumes that an Ecology SRF loan will be the funding source. 
 
The City has a couple of sewer programs that are included in the annual budget and not duplicated in 
the CIP.  An annual pipe rehabilitation program provides a level of funding for the crew to make repairs 
and rehabilitation as necessary throughout the year.  The City also has a 10‐year STEP conversion 
program that allows the owners of STEP systems to convert to sewer at their option.  The program is 
scheduled for 2012‐2021 for an average of 60 conversions per year.  The 2015 budget of $380,000 will 
be available for other capital improvements after 2021. 
 
Rate Structures. In addition to developing the six‐year rate outlooks, the water and sewer rate 
structures were reviewed to be sure that sufficient revenue would be generated fairly from the 
customers to meet the needs of each utility.  A detailed water consumption analysis was also completed 
to determine the current average usage levels of residential customers and whether the water usage 
tiers were a good fit. 
 
A typical residence uses an average of 7,000 gallons (938 cubic feet) per two month billing period.  The 
base rate includes up to 5,000 gallons and then customers pay for water by usage tier.  The first tier was 
5,001 to 30,000 gallons. Based on the average usage and the goal of water conservation, the tiers 
needed to be adjusted so customers would see lower bills for conserving.  The 5,000‐30,000 tier is 
recommended to be broken into three tiers, 5,001‐10,000, 10,001‐20,000 and 20,001‐30,000 gallons.  
The rate differential was $0.10 between the tiers and is recommended to be increased.   
 

TABLE 5: CHANGES TO WATER USAGE TIERS 

 
 
The City offers a low use discount to residences using up to 3,000 gallons on a bimonthly bill.  This is 
recommended to continue. 
 
Water usage rates should increase relative to the increase in base rate so that all customers are fairly 
sharing in the needed increase.  For other customers, the larger meter sizes should pay a higher meter 
differential to reflect the higher demand on the water system.  This is incrementally increased over the 
six years in the recommended rates.  
 
The City jointly owns the wastewater treatment facilities with West Sound Utility District.  This is 
considered a separate operation in the Gap Analysis as they jointly manage and set treatment rates. The 
treatment services are included as a line item within the operating expenses.  The sewer treatment rates 
have been quite stable are assumed to remain the same. The City’s sewer rates to customers include the 
treatment services.  Any changes in treatment rates would need to be passed along to the customers. 
 

         Water Usage Tiers per Bimonthly Period

Existing Proposed

5,001‐30,000 gal 5,001‐10,000 gal

10,001‐20,000 gal

20,001‐30,000 gal

30,001‐50,000 gal 30,001‐50,000 gal

50,001‐100,000 gal 50,001+ gal

100,001‐150,000 gal

150,001+ gal



 
   

KI&A PT ORCH W&S Gap Analysis Final Report DR2, 11/20/15, Page 4 
 

The wastewater treatment costs are based on an equivalent residential unit (ERU) basis.  The City’s 
current sewer rate schedule includes 20 classes of customers with definitions and charges based on 
ERU’s or portions thereof.  This rate structure works well with the costs and only minor adjustments are 
recommended, such as adjusting definitions to match the zoning code.  Council discussions resulted in a 
new customer class for public markets that is also included. 
 
Recommended Rates. The recommended six‐year water and sewer rates are shown in Tables 6 and 7. 
 

TABLE 6: GAP ANALYSIS RECOMMENDED WATER RATES 

 

Water Rates ‐ Bimonthly 2015 2016 2017 2018 2019 2020

a) Single Connections

3/4" Meter, 0‐3,000 gal Base $30.50 $35.10 $39.70 $44.30 $48.90 $53.50

3/4" Meter, 3,001‐5,000 gal Base $46.50 $53.50 $60.50 $67.50 $74.50 $81.50

5,001‐10,000 gal per 1000g $2.10 $2.45 $2.75 $3.05 $3.35 $3.65

10,001‐20,000 gal per 1000g $2.10 $2.55 $2.90 $3.20 $3.50 $3.85

20,001‐30,000 gal per 1000g $2.10 $2.65 $3.00 $3.35 $3.70 $4.05

30,001‐50,000 gal per 1000g $2.20 $2.80 $3.20 $3.55 $3.90 $4.30

50,001+ gal per 1000g $2.30 $3.00 $3.40 $3.80 $4.20 $4.60

b) Multiple Connections/Larger Meters

3/4" Meter, 0‐5,000 gal Base $46.50 $53.50 $60.50 $67.50 $74.50 $81.50

3/4" Meter Base plus the following meter size differentials:

1" Meter, 0‐5,000 gal Base+Diff. $1.00 $2.00 $3.00 $4.00 $5.00 $6.00

1‐1/2" Meter, 0‐5,000 gal Base+Diff. $4.00 $8.00 $12.00 $16.00 $20.00 $24.00

2" Meter, 0‐5,000 gal Base+Diff. $7.00 $14.00 $21.00 $28.00 $35.00 $42.00

3" Meter, 0‐5,000 gal Base+Diff. $13.00 $26.00 $39.00 $52.00 $65.00 $78.00

4" Meter, 0‐5,000 gal Base+Diff. $25.00 $50.00 $75.00 $100.00 $125.00 $150.00

6" Meter, 0‐5,000 gal Base+Diff. $46.00 $92.00 $138.00 $184.00 $230.00 $276.00

8" Meter, 0‐5,000 gal Base+Diff. $67.00 $134.00 $201.00 $268.00 $335.00 $402.00

10" Meter, 0‐5,000 gal Base+Diff. $91.00 $182.00 $273.00 $364.00 $455.00 $546.00

c) Plus Consumption charge in excess of 5,000 gallons

5,001‐10,000 gal per 1000g $2.10 $2.45 $2.75 $3.05 $3.35 $3.65

10,001‐20,000 gal per 1000g $2.10 $2.55 $2.90 $3.20 $3.50 $3.85

20,001‐30,000 gal per 1000g $2.10 $2.65 $3.00 $3.35 $3.70 $4.05

30,001‐50,000 gal per 1000g $2.20 $2.80 $3.20 $3.55 $3.90 $4.30

50,001+ gal per 1000g $2.30 $3.00 $3.40 $3.80 $4.20 $4.60

d) Multiple Connections ‐ where more than one customer is served through one meter

Base rate per unit, 0‐5,000 ga Base $46.50 $53.50 $60.50 $67.50 $74.50 $81.50

Plus  meter differential  for actual  meter   as  shown in b) above

Plus  consumption charge in excess  of 5,0   as  shown in c) above

e) Outside City Limits 50% surcharge

f) Fire Hydrant Service

Schools per hydrant $12.00 $13.80 $15.60 $17.40 $19.20 $21.00

Private Service per hydrant $22.00 $25.30 $28.60 $31.90 $35.20 $38.50

g) Temporary Service  Greater of flat rate or as  metered

One‐day Service Flat rate $46.50 $53.50 $60.50 $67.50 $74.50 $81.50

per 1000g $2.20 $2.80 $3.20 $3.55 $3.90 $4.30

Construction Account Flat rate $46.50 $53.50 $60.50 $67.50 $74.50 $81.50

0‐50,000 gal per 1000g $2.20 $2.80 $3.20 $3.55 $3.90 $4.30

50,001+ gal per 1000g $2.30 $3.00 $3.40 $3.80 $4.20 $4.60

h) Hydrant Meter Rentals  Refundable deposit for meter rental; sales  tax added to 30‐day rental  fees

First 60 days rental  + tax $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Next 120 days rental  + tax $250.00 $260.00 $270.00 $280.00 $290.00 $300.00

In excess of 180 days rental  + tax $500.00 $520.00 $540.00 $560.00 $580.00 $600.00
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TABLE 7: GAP ANALYSIS RECOMMENDED SEWER RATES 

 
 
 
 
 
 

2015           Water/Sewer Gap Analysis Recommended Rates

Bimonthly Rate: $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Class 

No. Class Description Description

Bimonthl

y Rate

2016 

Bimonthly 

Rate

2017 

Bimonthly 

Rate

2018 

Bimonthly 

Rate

2019 

Bimonthly 

Rate

2020 

Bimonthly 

Rate

1 Single‐family residences and mobile 

home on single parcel for each dwelling unit $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

2 Business and professional for each business with a fixture $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

for each business with an employee present, without a fixtur $19.90 $22.20 $24.80 $27.40 $30.00 $32.60

for each floor of an office building or retail complex that has 

a public or community bathroom $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Plus the following surcharge, based on the store/office interi $0.00

Small, less than 15,000 sf, or $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Medium, 15,000 to 30,000 sf, or $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Large, More than 30,000 sf $196.00 $222.00 $248.00 $274.00 $300.00 $326.00

3 Churches for the church, plus * $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

for the rectory, plus * $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

for the annex $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

*Class 6 for educational parochial schools

4 Hotels & motels, rest homes & care 

centers, and Kitsap County jail base fee, plus $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

per unit $19.90 $22.20 $24.80 $27.40 $30.00 $32.60

5 Apartments and mobile home parks per dwelling unit $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

6 Schools for each pupil, teacher, maintenance and administrative pers $3.00 $3.30 $3.70 $4.10 $4.50 $4.90

7 Kitsap County courthouse (main complex) $3,822.00 $4,329.00 $4,836.00 $5,343.00 $5,850.00 $6,357.00

8 Restaurants Based on the seating capacity as determined by the building official

Espresso Bar Seating not applicable. Classification includes similar food 

preparation businesses which do not require the cooking of 

food or the maintenance of kitchen equipment. $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Deli No seating $147.00 $166.50 $186.00 $205.50 $225.00 $244.50

Small Seating for 1 to 50 $294.00 $333.00 $372.00 $411.00 $450.00 $489.00

Medium Seating for 51 to 150 $441.00 $499.50 $558.00 $616.50 $675.00 $733.50

Large Seating for more than 150 $588.00 $666.00 $744.00 $822.00 $900.00 $978.00

9 Laundromats base fee, plus $49.00 $55.50 $62.00 $68.50 $75.00 $81.50

per washing machine $19.90 $22.20 $24.80 $27.40 $30.00 $32.60

Laundromats with less than four washing machines are 

considered Class 2. Dry Cleaners without washing machines 

are Class 2.

10 Taverns $245.00 $277.50 $310.00 $342.50 $375.00 $407.50

11 Car dealerships for sales and administrative office, plus $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

for service department, plus $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

for car washing when the water is used to determine cost 

sharing for the sewer treatment plant. $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

12 Post office $343.00 $388.50 $434.00 $479.50 $525.00 $570.50

13 Grocery stores Basic fee, plus the following surcharges $49.00 $55.50 $62.00 $68.50 $75.00 $81.50

Basic Store $49.00 $55.50 $62.00 $68.50 $75.00 $81.50

Bakery $49.00 $55.50 $62.00 $68.50 $75.00 $81.50

Wetted‐Down Produce $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Food Disposal $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Meat Cutting Area $196.00 $222.00 $248.00 $274.00 $300.00 $326.00

14 Bowling alley, boat marina, health 

maintenance organizations and work 

release & juvenile facilities base fee, plus $49.00 $55.50 $62.00 $68.50 $75.00 $81.50

for each equivalent residential unit (ERU) as determined for 

the cost‐sharing formula for the sewer treatment plant $49.00 $55.50 $62.00 $68.50 $75.00 $81.50

15 Car washes base fee, plus $49.00 $55.50 $62.00 $68.50 $75.00 $81.50

per car washing bay $147.00 $166.50 $186.00 $205.50 $225.00 $244.50
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Impact on Sample Customers.  The impact on a low‐use residence and an average residence are shown 
in Table 8.  Water and sewer combined would increase $17.60 per two month bill for a low‐use 
residence and $20.70 for an average residence. 
 

TABLE 8: BIMONTHLY IMPACT ON LOW‐USE AND AVERAGE RESIDENCES 

 
 
Comparable Local Rates.  Utilities are required to be self‐sufficient.  Each jurisdiction has its own 
facilities, infrastructure and customer base to pay for the system.  The local utilities include the cities of 
Bremerton, Gig Harbor and Poulsbo, Kitsap PUD, and Kitsap County wastewater.  The comparison 
includes 2015 bimonthly bills, except for Port Orchard proposed 2016 rates and Gig Harbor previously 

          Water/Sewer Gap Analysis Recommended Rates

Recommended Sewer Rates Bimonthly Rate: 2015 2016 2017 2018 2019 2020

16 Beauty shops and barber shops $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

17 Day care Basic fee, plus $196.00 $222.00 $248.00 $274.00 $300.00 $326.00

for less than or equal to 5 6 children $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

for 7 to 25 children $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

for more than 25 children, use Class 6 rates

18 Gas stations for gasoline retail, which could include service bay $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

for non‐automotive retail $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

19 Assisted living units base fee, plus $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

per unit with private kitchen $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

per unit without private kitchen or studio apartment $19.90 $22.20 $24.80 $27.40 $30.00 $32.60

20 Bed and breakfasts base fee, plus $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

per rentable bedroom $7.95 $8.90 $9.90 $11.00 $12.00 $13.00

21 Public Market (proposed new class) basic fee, plus the following surcharges $196.00 $222.00 $248.00 $274.00 $300.00 $326.00

Nonfood retail $24.50 $27.80 $31.00 $34.30 $37.50 $40.80

Nonfood service business $24.50 $27.80 $31.00 $34.30 $37.50 $40.80

Juice/Soda/Ice Cream/Espresso Bar $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Restaurant (consume and buy on premises) $196.00 $222.00 $248.00 $274.00 $300.00 $326.00

Delicatessen (counter sales takeout ready‐to‐eat food produc $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Retail Meat/Seafood $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Retail Bakery $98.00 $111.00 $124.00 $137.00 $150.00 $163.00

Special notes: a) Home occupations will not be charged additional sewer fees.

b) For a combination of classes in one business, the highest 

rate will be selected

c) In the event that an established rate class does not 

accurately reflect the impact on the sewer system, the city 

engineer may determine the specific monthly rate.

d) Water accounts which serve a marina pier and do not 

have a connection to the sewer shall not be charged a sewer 

bill. A sewer bill will be charged and based on winter 

consumption if the water meter serves both the marina pier 

and any facility or pump station that is connected to the 

sewer system. For billing purposes, live‐aboards will not be 

considered as a dwelling unit.

e) Properties served which are outside the city limits shall 

have a 50 percent surcharge on the bimonthly rates.

LOW USE RESIDENCE @ 3,000 gallons 2015 2016 2017 2018 2019 2020

WATER ONLY Low Use $30.50 $35.10 $39.70 $44.30 $48.90 $53.50

Increase per Bimonthly Bill W $4.60 $4.60 $4.60 $4.60 $4.60

WATER + SEWER Low Use $128.50 $146.10 $163.70 $181.30 $198.90 $216.50

Increase per Bimonthly Bill W+S $17.60 $17.60 $17.60 $17.60 $17.60

AVERAGE RESIDENCE @ 7,000 gallons 2015 2016 2017 2018 2019 2020

WATER ONLY Average $50.70 $58.40 $66.00 $73.60 $81.20 $88.80

Increase per Bimonthly Bill W $7.70 $7.60 $7.60 $7.60 $7.60

WATER + SEWER Average $148.70 $169.40 $190.00 $210.60 $231.20 $251.80

Increase per Bimonthly Bill W+S $20.70 $20.60 $20.60 $20.60 $20.60
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adopted 2016 rates.  A typical residence using 7,000 gallons per two month bill is compared in Charts 1 
and 2. 
 

CHART 1: COMPARABLE RESIDENTIAL WATER BILLS 

 
 
Chart 1 reflects a residence with a ¾” meter using 7,000 gallons (938 cubic feet) per bimonthly bill.  All 
communities increased rates for 2015. Gig Harbor has adopted annual rate increases for 2015‐2020. 
 

CHART 2: COMPARABLE RESIDENTIAL SEWER BILLS 

 
Chart 2 reflects a residence with a ¾” meter using 7,000 gallons (938 cubic feet) per bimonthly bill.  All 
communities except Port Orchard increased rates in 2015.  Gig Harbor has adopted annual rate 
increases for 2015‐2020. 
 
While it is nice to know what others charge for comparable service, it is important to understand that 
each utility must set rates and charges to fund its own system.   
 
Connection Fees.  New development pays capital facilities and connection charges for water and sewer 
upon connecting to each system.  These will be updated when the water and sewer comprehensive 
plans are adopted to be sure all are paying a fair share of the existing and planned improvements. 
 
For water, all new connections pay a capital facilities charge based on meter size. Depending on the 
circumstance, new water customers pay for the water meter, installation, distribution system and 
inspection as required by city code.   Table 9 shows the new water connection fees as of 11/1/15. 
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TABLE 9: WATER CONNECTION FEES 

 
 
For sewer, all new connections pay a wastewater treatment facility fee for the joint wastewater plant, a 
general facilities charge for city sewer general facilities and inspection and other fees as required by city 
code.  Table 10 shows the new sewer connection charges as of 11/1/15. 
 

TABLE 10: SEWER CONNECTION FEES 

 
 
Six‐Year Summary Outlook.  The six‐year water and sewer outlooks are summarized in Tables 11 and 
12.  This provides a summary of the anticipated revenue with existing 2015 rates, projected operating 
expenses based on 2015 budget, existing and planned debt payments, and capital program funding and 
expenditures.  The yellow line, Annual Increase/ (Use) of Reserves indicates the difference between 
existing rate revenue and expenditures for each year.  If this line is positive, it means that the system is 
increasing reserves or savings for future years.  If this line is negative ( ), it means that the reserves will 
need to be used to meet the planned expenditures in each year.  Other alternatives include adjusting 
expenditures or increasing rates or other revenue.  The cumulative impact on the base rate and average 
customer is calculated in the shaded area.   
 
In order to lessen the impact on customers, the recommended rates were set to be the same level each 
year.  This will require the City to manage the CIP program by funding the highest priority projects in 
each year as can be afforded with the available funding.  A large project may take more than one year to 
accumulate enough funds to proceed.   
 
Appendices. The appendices include the water and sewer CIP programs with funding sources and 
operating details such as model assumptions, operating revenue and expense details.   
 
 
 

   

Water Capital Facilities Charge per 

ERU based on meter size 11/1/2015

3/4" Meter $5,011.81

1" Meter $8,358.58

1‐1/2" Meter $16,667.04

2" Meter $26,677.31

3" Meter $53,354.59

4" Meter $84,499.10

Irrigation Meter $0.00

+ Inspection fees, connection fees and in‐lieu‐of

assessment fees as required by city code.

Sewer Wastewater Treatment Facility Fee 11/1/2015

Per ERU $3,597.37

McCormick Land Co. Div. 1‐10 $881.25

Sewer General Facility Fee

Per ERU $3,085.04

+ Inspection & other fees as required by city code.
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TABLE 11: SIX‐YEAR OUTLOOK SUMMARY – WATER 
The recommend rates have level increases over the six years, therefore the capital improvements will need to be reviewed each year during the 
budget process to balance the highest priorities with the funding available.  Capital facilities charge revenue should also be used for the CIP. 

 
 

WATER UTILITY SIX‐YR OUTLOOK Base Year 2015 2016 2017 2018 2019 2020 Comments

SCENARIO 1: SIX‐YEAR OUTLOOK with Capital Facilities Charges toward CIP‐ 20 new customers per year ‐ Pay‐As‐You‐Go for Highest Priority Projects, medium deferred to years 7‐10

Operating Revenue

W Sales  to Customers, Muni, Public Auth 1,600,000          1,606,000        1,612,000        1,618,000        1,624,000        1,630,000        add new cust

Other Operating Revenue 50,750               50,750              50,750              50,750              50,750              50,750              flat

Subtotal W Revenue 1,650,750          1,656,750        1,662,750        1,668,750        1,674,750        1,680,750       

Expenses

Subtotal  Operations 1,536,813          1,547,600        1,611,400        1,665,600        1,672,000        1,730,400       

Water Debt

W City Hall  Debt (p+i) 30,592               30,592              30,592              30,592              30,592              ‐                    thru 2019

Existing DWSRF Loan ‐ Well  10 ‐                      ‐                    90,000              406,000           406,000           406,000          

Future DWSRF Loan(s) ‐                      ‐                    ‐                    ‐                    ‐                    ‐                   

Subtotal  Debt 30,592               30,592              120,592           436,592           436,592           406,000          

Net Available for Capital 83,345               78,558              (69,242)            (433,442)          (433,842)          (455,650)         

Other Revenue for Capital

Transfer from Cum Res  403 for CIP ‐                      95,380              95,380              95,380              95,380              95,380              Capital  Facil  Chg = $4,769 x 20

DWSRF Proceeds 1,000,000          4,700,000        300,000           ‐                    ‐                    ‐                    this  scenario

Available for Capital 1,083,345          4,873,938        326,138           (338,062)          (338,462)          (360,270)         

Capital Program

Equipment Replacement  9,500                  9,500                9,500                9,500                9,500                9,500                carry forward

Water CIP ‐ Six‐Year 1,060,000          5,468,000        1,122,000        611,600           715,600           785,800           by constr cost escal

Subtotal  Capital 1,069,500          5,477,500        1,131,500        621,100           725,100           795,300          

W Annual Increase/(Use) of Reserves 13,845               (603,562)          (805,362)          (959,162)          (1,063,562)       (1,155,570)      

Percentage Impact on W Rates ‐ cumulative 38% 50% 59% 65% 71% over existing rates

Percentage Impact on W Rates ‐ annual 0% 38% 12% 9% 6% 5%

Base Rate ‐ 3/4" Meter, 3001‐5000gal $46.50

Base Rate ‐ if Balanced $46.50 $63.98 $69.73 $74.07 $76.95 $79.47

Existing Ordinance (Average Residence @ 7000gal) $50.70

Scen 1: Rates & CFC Pay CIP $50.70 $69.75 $78.39 $85.69 $91.02 $95.93 If Use of Reserves = 0

Average increase in 2‐mo bill (per year) $19.05 $8.63 $7.31 $5.32 $4.92

DOH Affordability @ 1.5% of MHI $140.64 $140.64 $140.64 $140.64 $140.64 $140.64

RECOMMENDED RATE SCENARIO

For Smooth Rates 2015 2016 2017 2018 2019 2020

Base needs  to increase about $7.00 per year Bimonthly $46.50 $53.50 $60.50 $67.50 $74.50 $81.50

Average 2‐month water bill  @ 7,000g Bimonthly $50.70 $58.40 $66.00 $73.60 $81.20 $88.80
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TABLE 12: SIX‐YEAR OUTLOOK SUMMARY ‐ SEWER 
The recommend rates have level increases over the six years, therefore the capital improvements will need to be reviewed each year during the budget 
process to balance the highest priorities with the funding available.  Capital facilities charge revenue should also be used for the CIP. 

 

SEWER UTILITY SIX‐YR OUTLOOK Base Year 2015 2016 2017 2018 2019 2020 Comments

SCENARIO 1 ‐ What if NO Grant and all SRF Loans for 4 Pump Stations? With Capital Facilities Charges toward CIP. Loans at 2.7% Interest.

Operating Revenue

Sewer Services  to Customers, Muni, Pub Auth 3,070,000          3,099,000        3,128,000        3,157,000        3,186,000        3,215,000        add 50 new cust per yr

Other Sewer Operating Revenue 89,250               89,250              89,250              89,250              89,250              89,250              flat

Subtotal S Revenue 3,159,250          3,188,250        3,217,250        3,246,250        3,275,250        3,304,250       

Operating Expenses 3,195,161          3,316,500        3,442,600        3,573,800        3,710,400        3,852,600       

Sewer Debt

S City Hall  Debt (p+i) 30,592               30,592              30,592              30,592              30,592              ‐                    thru 2019

Potential  New Loan for CIP ‐                      ‐                    ‐                    242,000           242,000           437,000          

Subtotal  Debt 30,592               30,592              30,592              272,592           272,592           437,000          

Net Available for S Capital (66,503)              (158,842)          (255,942)          (600,142)          (707,742)          (985,350)         

Other Revenue for Capital

Transfer Facil. Charges  from Cum Res  403 120,000             150,000           150,000           ‐                    ‐                    ‐                    Local  match grants  & comp plan

Grant Proceeds  ‐ Hazard Mitigation ‐                      ‐                    ‐                    ‐                    ‐                    ‐                    Marina

Future DOE SRF Loan Proceeds ‐                      1,850,000        1,850,000        416,000           2,574,000        1,338,000        ‐                                                      

Available for S Capital 53,497               1,841,158        1,744,058        (184,142)          1,866,258        352,650          

Capital Program

Equipment Replacement  9,500                  9,500                9,500                9,500                9,500                9,500                carry forward

Sewer CIP  120,000             2,000,000        2,000,000        416,000           2,574,000        1,338,000       

Subtotal  S Capital 129,500             2,009,500        2,009,500        425,500           2,583,500        1,347,500       

S Annual Increase/(Use) of Reserves (76,003)              (168,342)          (265,442)          (609,642)          (717,242)          (994,850)         

Percentage Impact on S Rates‐ Cumulative 2.5% 5.4% 8.5% 19.3% 22.5% 30.9%

Percentage Impact on S Rates ‐ annual 11% 5% 56% 20% 16% 0%

Average Residence ‐ if Balanced $98.00 $100.43 $105.75 $114.07 $132.99 $155.05 $185.38 If Use of Reserves = 0

Estimated Bimonthly Impact $2.43 $5.32 $8.32 $18.92 $22.06 $30.33

DOE says  sewer is  affordable at 2.0% of median household income ($56,257). At 2.0% of MHI, sewer rates  would be considered affordable at $93.76 per month.

RECOMMENDED RATE SCENARIO

For Smooth Rates 2015 2016 2017 2018 2019 2020

Bimonthly Rates  with Level  Increases $98.00 $98.00 $111.00 $124.00 $137.00 $150.00 $163.00 $13.00
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APPENDIX A.  SIX‐YEAR WATER CIP 
 

 
 
 

SCENARIO A - EXISTING SRF LOAN + OTHER CIP BY RATES

TEN-YEAR WATER CIP (focus on six-year)
Estimated Cost 

($2014)
Total by 
Category 2015 2016 2017 2018 2019 2020

2014 DWSRF Loan 6,000,000        1,000,000     4,700,000    300,000       

Highest Priority 
2 Well 11 Treatment & Connection $800,000 High -                  416,000       416,000     -                -                -                 

7a Abandon Wells 4 & 5 $100,000 High -                  104,000       -                -                -                -                 
14 Water System Plan Update $60,000 High 60,000         -                 -                -                -                -                 

6
PRVs High to Low Zone: Mitchell & Dwight, Melcher/Pottery & 
Eaglecrest, Kendall & Maple

$195,000 High
-                  -                 211,000     -                -                -                 

15a Watermain Repl Ph1A: Seattle Avenue, 4" CI to 8", 842 lf $252,600 High -                  203,000       60,000       -                -                -                 
15a Watermain Repl Ph1A: Division Street, 4" CI to 8", 859 lf $257,700 High -                  -                 90,000       91,000       95,000       -                 
15a Watermain Repl Ph1A: Hull Avenue, 4" CI to 8", 3,524 lf $1,057,200 High -                  -                 -                475,600      475,600     237,800       
15a Watermain Repl Ph1A: Melcher-Tacoma-Cline, 4" CI to 8", 1,542 lf $470,700 High -                  -                 -                -                100,000     473,000       

-                  -                 -                -                -                -                 
Subtotal Highest Priority $3,193,200 -                  -                 -                -                -                -                 

Medium Priority -                  -                 -                -                -                -                 
1 Telemetry Upgrades $25,000 Medium -                  -                 -                -                -                30,000        

7b City Hall PS Elimination: Phase 2 New Well 7 $1,000,000 Medium -                  -                 -                -                -                -                 
12 Melcher Street Pump Station Upgrade $300,000 Medium -                  -                 -                -                -                -                 
13 390 Zone Storage Improvements (Impounded Water) $500,000 Medium -                  -                 -                -                -                -                 
15b Watermain Repl Ph1B: Dwight Street, 4" CI to 8", 896 lf $268,800 High-Medium -                  -                 -                -                -                -                 
15b Watermain Repl Ph1B: Harrison Ave, 4" CI to 8", 629 lf $188,700 High-Medium -                  -                 -                -                -                -                 
15b Watermain Repl Ph1B: Prospect Street, 6" CI to 8", 940 lf $282,000 High-Medium -                  -                 -                -                -                -                 
15b Watermain Repl Ph1B: Dekalb Street, 4" CI to 8", 861 lf $258,300 High-Medium -                  -                 -                -                -                -                 
15b Watermain Repl Ph1B: Ada-Taylor Street, 4" CI to 8", 713 lf $213,900 High-Medium -                  -                 -                -                -                -                 

-                  -                 -                -                -                -                 
Subtotal Medium Priority $3,036,700 -                  -                 -                -                -                -                 

Deferred to Future -                  -                 -                -                -                -                 
10b 390 to 580 12-inch Tr Main Oversizing (build reserve over time) $450,000 As Req by Dev -                  45,000         45,000       45,000       45,000       45,000        

Subtotal Deferred to Future $4,147,050

Subtotal City-funded 6-Yr 10,179,600      1,060,000     5,468,000    1,122,000   611,600      715,600     785,800       
Less: Existing DWSRF Funding (6,000,000)       (1,000,000)    (4,700,000)   (300,000)    -                -                -                 

Less: Future DWSRF Funding -                     
Funding from Water Rates 6-Yr 4,179,600        60,000         768,000       822,000     611,600      715,600     785,800       

CIP Impact to Water Rates
CIP Funded by Rates 60,000         768,000       822,000     611,600      715,600     785,800       
Less: Anticipated Connection Charges for CIP
Existing DWSRF Debt Repayment -                  -                 90,000       406,000      406,000     406,000       

Total CIP Impact to Water Rates 60,000         768,000       912,000     1,017,600   1,121,600   1,191,800    
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APPENDIX B.  WATER OPERATING DETAIL (ASSUMPTIONS, REVENUE, EXPENSES) 

 

City of Port Orchard Gap Analysis Water/Sewer

Prepared by Katy Isaksen & Associates

Budget 2015 2016 2017 2018 2019 2020 Comments

WATER UTILITY SIX‐YR OUTLOOK

Assumptions:

New Customer ERU's  per year 20 20 20 20 20 20

General  Cost Escalation 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%

Pumping/Purchased Water Cost Escalation 9.0% 9.0% 9.0% 3.5% 3.5% 3.5% back to general  in 2018

Construction Cost Escalation 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%

Bimonthly Single Family Base Rate $46.50 $46.50 $46.50 $46.50 $46.50 $46.50 Current City Code

Operating Revenue

W Sales  ‐ General  Customers 1,518,000          1,524,000        1,530,000        1,536,000        1,542,000        1,548,000        add new cust

W Sales  ‐ Public Municipalities 5,000                  5,000                5,000                5,000                5,000                5,000                flat

W Sales  ‐ Public Authorities 77,000               77,000              77,000              77,000              77,000              77,000              flat

Late Payment/Penalties/Shut‐off 21,000               21,000              21,000              21,000              21,000              21,000              flat

Rent ‐ Utility Properties 26,800               26,800              26,800              26,800              26,800              26,800              flat

Other Revenue (unmetered,fire,other) 450                     450                   450                   450                   450                   450                   flat

Concurrency Fees  (inspection) ‐                           ‐                         ‐                         ‐                         ‐                         ‐                         flat

Connection Fees  (inspection) 2,500                  2,500                2,500                2,500                2,500                2,500                flat

Subtotal W Revenue 1,650,750          1,656,750        1,662,750        1,668,750        1,674,750        1,680,750       

Expenses

Purchased Water 56,000               56,000              56,000              56,000              6,000                6,200                min. 50k thru 2018

Maintenance ‐ Structures  & Wells 22,153               22,900              23,700              24,500              25,400              26,300              by gen'l  escal.

Water Treatment 139,531             144,400           149,500           154,700           160,100           165,700           by gen'l  escal.

Supply Mains 94,260               97,600              101,000           104,500           108,200           112,000           by gen'l  escal.

Services 39,977               41,400              42,800              44,300              45,900              47,500              by gen'l  escal.

Pumping 193,107             210,500           229,400           237,400           245,700           254,300           by pump/purch wtr escal.

Distribution System 29,650               30,700              31,800              32,900              34,100              35,300              by gen'l  escal.

Reservoir painting 50,000              

Meters 51,844               53,700              55,600              57,500              59,500              61,600              by gen'l  escal.

Hydrants 5,518                  5,700                5,900                6,100                6,300                6,500                by gen'l  escal.

Customer Svcs  ‐ Meter Read/Bill ing 139,018             143,900           148,900           154,100           159,500           165,100           by gen'l  escal.

Customer Service ‐ Info 500                     500                   500                   500                   500                   500                   by gen'l  escal.

General  Admin Salaries & Benes 155,297             160,700           166,300           172,100           178,100           184,300           by gen'l  escal.

Admin Clerical  Salaries & Benes 160,463             166,100           171,900           177,900           184,100           190,500           by gen'l  escal.

Supplies  ‐ General  Admin 100                     100                   100                   100                   100                   100                   by gen'l  escal.

Othr Srv&Chg ‐ General  Admin 10,350               10,700              11,100              11,500              11,900              12,300              by gen'l  escal.

Insurance ‐ Property & Liability 126,000             130,400           135,000           139,700           144,600           149,700           by gen'l  escal.

Supplies  ‐ Gen Ops 2,000                  2,100                2,200                2,300                2,400                2,500                by gen'l  escal.

Fuel  Consumed ‐ Gen Ops 10,000               10,400              10,800              11,200              11,600              12,000              by gen'l  escal.

Transportation Equip. 11,195               11,600              12,000              12,400              12,800              13,200              by gen'l  escal.

Othr Srv&Chg ‐ General  Ops 15,700               16,200              16,800              17,400              18,000              18,600              by gen'l  escal.

Util ity Tax State 95,000               98,300              101,700           105,300           109,000           112,800           by gen'l  escal.

Util ity Tax City 80,000               82,800              85,700              88,700              91,800              95,000              by gen'l  escal.

Other Admin (kpud,emer.gen,rights,well4) 49,150               50,900              52,700              54,500              56,400              58,400              by gen'l  escal.

Subtotal  Operations 1,536,813          1,547,600        1,611,400        1,665,600        1,672,000        1,730,400       
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    APPENDIX C.  SIX‐YEAR SEWER CIP  
 

 
 

The Department of Ecology combined water quality funding assistance program is the target loan source that includes the Clean Water State Revolving 
Fund loan program.  There is an annual application cycle for competitive applications that meet the prerequisites.  The interest rate will change each 
year.  This study assumes the City would be applying for 20‐year loans. 

 
 
 
 
   

 

SCENARIO 1 ‐ What if NO Grant and all SRF Loans for 4 Pump Stations? SRF Interest 2.7%

No. Six‐Year Sewer CIP ‐ Escalated

Cost Est in 

$2014 2015 2016 2017 2018 2019 2020 Total

1 2015 Sewer Plan Update, map & model $120,000 $120,000 $120,000

2 Marina PS Improvements $3,800,000 $2,000,000 $2,000,000 $4,000,000

3 Bay St PS Improvement $1,100,000 $1,338,000 $1,338,000

4 McCormick PS2 ‐ Design $190,000 $214,000 $214,000

5 McCormick PS2 ‐ Construction $1,100,000 $1,287,000 $1,287,000

6 McCormick PS1 ‐ Design $180,000 $202,000 $202,000

7 McCormick PS1 ‐ Construction $1,100,000 $1,287,000 $1,287,000

Total Sewer CIP ‐ Escalated $7,590,000 $120,000 $2,000,000 $2,000,000 $416,000 $2,574,000 $1,338,000 $8,448,000

Sewer CIP Funding Sources

Transfer Facil  Charges  fr 403 $120,000 $150,000 $150,000

Haz Mitigation Grant (87.5%)

Future SRF Loan Proceeds $1,850,000 $1,850,000 $416,000 $2,574,000 $1,338,000

Rate Funded $0 $0 $0 $0 $0 $0 $0

Total Sewer CIP Funding $120,000 $2,000,000 $2,000,000 $416,000 $2,574,000 $1,338,000 $0

2018 2019 2020 2021

SRF Debt Payments $242,000 $242,000 $242,000 $242,000

$195,000 $195,000

$87,000

Total  SRF Debt Payments $0 $242,000 $242,000 $437,000 $524,000

Total Rate‐Funded + Debt $0 $0 $0 $242,000 $242,000 $437,000
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    APPENDIX D: SEWER OPERATING DETAIL (ASSUMPTIONS, REVENUE, EXPENSES) 

 
 

City of Port Orchard Gap Analysis Water/Sewer

Prepared by Katy Isaksen & Associates with 2015 BUDGET

Budget 2015 2016 2017 2018 2019 2020 Comments

SEWER UTILITY SIX‐YR OUTLOOK

Assumptions:

New Customer ERU's  per year 50 50 50 50 50 50 Stetson/W McC/Rush

General  Cost Escalation 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%

Pumping Cost Escalation 7.0% 7.0% 7.0% 7.0% 7.0% 7.0%

Construction Cost Escalation 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%

Bimonthly Single Family Flat Rate $98.00 $98.00 $98.00 $98.00 $98.00 $98.00

Operating Revenue

S Services ‐ Flat Rate 2,947,000          2,976,000        3,005,000        3,034,000        3,063,000        3,092,000        add new cust

S Services ‐ Public Municipalities 9,000                  9,000                9,000                9,000                9,000                9,000                flat

S Services ‐ Public Authorities 114,000             114,000           114,000           114,000           114,000           114,000           flat

Late Payment/Penalties/Shut‐off 55,000               55,000              55,000              55,000              55,000              55,000              flat

Rent ‐ Utility Properties 26,800               26,800              26,800              26,800              26,800              26,800              flat

Other S Revenue (other, misc, leachate) 450                     450                   450                   450                   450                   450                   flat

Concurrency Fees (inspection) 2,000                  2,000                2,000                2,000                2,000                2,000                flat

Connection Fees  (inspection) 5,000                  5,000                5,000                5,000                5,000                5,000                flat

Subtotal S Revenue 3,159,250          3,188,250        3,217,250        3,246,250        3,275,250        3,304,250       

Expenses

Sewer Treatment 1,441,145          1,491,600        1,543,800        1,597,800        1,653,700        1,711,600        by gen'l  escal. 

Structures 17,893               18,500              19,100              19,800              20,500              21,200              by gen'l  escal.

Pumping  269,930             288,800           309,000           330,600           353,700           378,500           by pumping escal.

Annual  Programs  (STEP conversion,telemetry) 420,000             434,700           449,900           465,600           481,900           498,800           by gen'l  escal.

Maintenance of Mains 190,025             196,700           203,600           210,700           218,100           225,700           by gen'l  escal.

Services 88,123               91,200              94,400              97,700              101,100           104,600           by gen'l  escal.

Customer Svcs ‐ Meter Read/Bil l ing 68,673               71,100              73,600              76,200              78,900              81,700              by gen'l  escal.

General  Admin Salaries  & Benes 155,425             160,900           166,500           172,300           178,300           184,500           by gen'l  escal.

Admin Clerical  Salaries  & Benes 160,463             166,100           171,900           177,900           184,100           190,500           by gen'l  escal.

Supplies  ‐ General  Admin 200                     200                   200                   200                   200                   200                   by gen'l  escal.

Othr Srv&Chg ‐ General  Admin 8,900                  9,200                9,500                9,800                10,100              10,500              by gen'l  escal.

Insurance ‐ Property & Liabil ity 120,000             124,200           128,500           133,000           137,700           142,500           by gen'l  escal.

Supplies  ‐ General  Operations 2,000                  2,100                2,200                2,300                2,400                2,500                by gen'l  escal.

Fuel  Consumed ‐ Gen Ops 10,000               10,400              10,800              11,200              11,600              12,000              by gen'l  escal.

Transportation Equip. 12,084               12,500              12,900              13,400              13,900              14,400              by gen'l  escal.

Othr Srv&Chg ‐ General  Ops 15,300               15,800              16,400              17,000              17,600              18,200              by gen'l  escal.

Utility Tax State 54,000               55,900              57,900              59,900              62,000              64,200              by gen'l  escal.

Utility Tax City 160,000             165,600           171,400           177,400           183,600           190,000           by gen'l  escal.

Other Admin (safety train) 1,000                  1,000                1,000                1,000                1,000                1,000                by gen'l  escal.

Subtotal  Operations 3,195,161          3,316,500        3,442,600        3,573,800        3,710,400        3,852,600       
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