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Greetings Mark and John.  I have attached my comments on the Port Orchard Comprehensive Sewer 
Plan Update, November 2009.  Sorry for the long delay.  Let me know if you have questions.  Just want 
to let you know I will be on vacation from 7/15 (Friday) through 7/26 (Monday).     
 
Mike Dawda 
Ecology – NWRO 
425‐649‐7027 
 
Port Orchard Comprehensive Sanitary Sewer Plan Update, BHC Consultants, 

November 2009 - Comments 
 

(1) Page 30, Calculation below First Paragraph: It appears that 0.428 MGD used in the 
calculation below the first paragraph should be 0.66 MGD based on the flow estimates 
(Projected Average Day Domestic Sewage) shown above this paragraph.  If this is the 
case, subsequent calculations for the flow estimates will also need to be revised.  

(2) Page 39, Last Paragraph and Page 40, First paragraph: Please note that infiltration is 
considered excessive when flows are greater than 120 gallons per capita per day (gpcd) 
during periods of high groundwater, and inflow is considered excessive when flows are 
greater than 275 gpcd during storm events. 

(3) Page 45: The report states “Surcharging the sewer pipes as indicated has no apparent 
capital cost; and little risk beyond the possibility of a brief sewer overflow should peak 
flow briefly exceed projections, which may involve some maintenance cost if cleanup 
becomes required”.  Sewer overflows from surcharging manholes would very likely 
result in the risk to human health and and/or the environment.  The sewer system design 
should not allow for overflows from manholes.   

(4) Page 49, Section 7.5, Paragraph 3: The regulatory requirements to produce ‘Class A’ 
reclaimed water are not based on regulations issued by the Environmental Protection 
Agency.  These regulatory requirements are based on the 1992 enactment of the 
reclaimed water act by the Washington State Legislature. 

(5) Page 49, Section 7.5, Paragraph 4, #2: The turbidity standards for reclaimed water 
produced by MBR systems are: The average monthly operating turbidity shall not exceed 
0.2 NTU and turbidity shall not exceed 0.5 NTU at any time as measured continuously at 
the sampling point following membrane filtration and prior to final disinfection.  

(6) Page 50, Last Line: The report states “…….but the quality does not have to meet the 
standards for groundwater aquifer recharge”.  Please refer to (i) RCW 90.46.080 for the 
existing discharge limit requirements for contaminants for surface percolation of 
reclaimed water, and (ii) Reclaimed Water Rule WAC 173-219-810 (Draft) for minimum 
requirements for groundwater recharge by reclaimed water percolation.  

(7) Page 53, Paragraph under Table 7-4: The report states “Table 7-4 indicates that satellite 
treatment facilities could remove about 5.0 MGD of peak hour flow from the rest of the 
City sewer system for 2025. That exclusion would reduce the need to add capacity to 
trunk piping, the pump stations, and the Karcher Creek treatment facility”.  Please note 
that the use of reclaimed water produced by satellite treatment facilities would be 
possible mostly during dry weather periods, whereas, the highest flows in the collection 
system occur during wet weather periods. 



 



 

TABLE OF CONTENTS 
 
           Page 
EXECUTIVE SUMMARY        1 
 
1. PURPOSE 
 1.1 Need for Plan Update       2 
 1.2 Growth Management Compliance     2 
 1.3 System Responsibilities      2 
 
2. GOALS AND POLICIES 
 2.1 Approach        3 
 2.2 Management        4 
 2.3 Cooperation and Coordination     6 
 2.4 Sewer System Design       6 
 2.5 Environmental Stewardship      8 
 2.6 Operations and Maintenance      9 
 2.7 Financial Policies       10 
 
3. SEWER SERVICE AREA        

3.1 Urban Growth Area       12  
3.2 Existing City of Port Orchard Sewer System    12  
3.3 McCormick Woods – ULID 6     14  
3.4 South Kitsap Industrial Area      15 
3.5 West Sound Utility District Facilities     15 
3.6 Existing and Planned Drainage Basins    16  
3.7 Topography        17 
3.8 Water Features       17 
3.9 Water Systems       18 

 
4. PROJECTED POPULATION       

4.1 Existing Population       21  
4.2 Kitsap County Population and Employment Projections  22  
4.3 Projected Growth Distribution by Basin    24 
4.4 Industrial Connections      25 
4.5 South Kitsap Industrial Area      25 

 
5. WASTEWATER FLOWS        

5.1 Historic Wastewater Flows      26 
5.2 Existing Unit Flows       27 
5.3 Peaking Factors       28  
5.4 South Kitsap Industrial Area Projections    29 
5.5 McCormick Woods       29 
5.6 Sedgwick Road Developments     31 
5.7 Projected Wastewater Flows      31 

 
 



 

6. CONVEYANCE SYSTEM        
6.1 Existing City Sewer Pipe System     34 

 6.2 Existing Sewer Pump Stations     34 
6.3 Infiltration and Inflow       39 

 
7. ALTERNATIVES CONSIDERED 

7.1 Trunk Sewers Required for Build-Out    42 
7.2 Pump Station Required for Build-Out    46 
7.3 Trunk Sewers Required for 2025     46 
7.4 Sewer Service Alternatives for SKIA     47 
7.5 Satellite Treatment Alternatives     49 
7.6 Conveyance Improvement Priorities     51 
7.7 Proposed Interception Improvements     52 

 
8. RECOMMENDED IMPROVEMENTS   

8.1 Six-Year Capital Improvement Program    54 
8.2 Planned Facilities for Build-Out Conditions    57  
8.3 Sewer Extensions into Undeveloped Basins    57 

 
9. FINANCIAL IMPLICATIONS 

9.1 Financial Situation       59 
9.2 Wastewater Funding Options      59 
9.3 Sewer Rates        59 
9.4 Sewer Capital Facilities Charge     59 
9.5 Financial Summary of Sewer Operations    60 
9.6 Affect of CIP on Sewer Rates      61 
 

LIST OF TABLES 
 
3-1 Existing Trunk Sewer Capacities      12 
3-2 Marina Pump Station        13 
3-3 Existing Pump Stations       13 
3-4 McCormick Woods Land Use Designations     14 
3-5 Sewer Basins         17 
3-6 City of Port Orchard Water Facilities      19 
 
4-1 Historic Population        21 
4-2 Equivalent Residential Units for City Sewer System    21 
4-3 City Population Served by City Sewers     22 
4-4 Population and Employment by TAZ      23 
4-5 Population and Employment by Basin     24 
4-6 Industrial Structures        25 
4-7 Marine Related Businesses       25 
 
5-1 Marina Pump Station Flow Summary     26 
5-2 Annual Average Daily Flow in MGD      27 
5-3 Average Daily Flow per ERU       27 



 

5-4 Wastewater Flow per Employee      28 
5-5 Historic Peak Day Factor for City Sewer System    28 
5-6 Projected Build-Out Wastewater Flow in Trunk Conveyance Facilities 32 
5-7 Projected 2025 Wastewater Flow in Trunk Conveyance Facilities  33 
 
6-1 Projected Conveyance Pipe Capacity Limitations    34 
6-2 Projected Pump Station Capacity Limitations    35 
6-3 Marina Pump Station Flow Summary     39 
6-4 2007 Flow Comparison in GPD      40 
 
7-1 Projected Pump Station Capacities Needed for Build-Out Conditions 46 
7-2 Projected Facility Capacities Needed for 2025 Conditions   46 
7-3 Sewer Improvements Revised for Reduced SKIA Flow   48 
7-4 Potential Satellite Treatment Facilities     52 
 
8-1 Capital Improvement Program      55 
8-2 Funding of Capital Improvement Program     56 
8-3 Six-Year Capital Improvement Program     57 
 
9-1 Sewer Operations Financial Summary     60 
 
LIST OF FIGURES 
      All Figures Are Attached After Chapter Text 
1-1 City of Port Orchard Location Map 
1-2 Vicinity Map 
 
3-1 Urban Growth Area 
3-2 UGA Zoning 
3-3 City of Port Orchard Zoning 
3-4 Existing Sewer System 
3-5 South Kitsap UGA/ULID #6 Sub-Area Plan 
3-6 Sewer Basins & conveyance System 
3-7 Ross Creek Stream Augmentation 
3-8 Port Orchard & the South Kitsap Water Lines 
3-9 Aquifer Recharge Areas 
 
4-1 Kitsap County TAZ Map Excerpt 
4-2 Transportation Analysis Zones 
 
5-1 McCormick Woods Urban Village 
 
8-1 Capital Improvement Program 
 
GLOSSARY 
 
ABREVIATIONS 



 

APPENDICIES 
 
A SEPA Checklist 
B Public Hearing 
C City of Port Orchard & West Sound Utility District Agreement 
D Fact Sheet – Joint Wastewater Treatment Plant 
E Pump Station Site Visit, July 9, 2008, by John Freck PE, BHC Consultants 
F Pump Station Flow Evaluation 
G Trunk Sewer Capacities 
H Capital Cost Estimation Spreadsheets 
I Financial Documentation 
J Comments Received 
 
 
DOCUMENTS INCORPORATED BY REFERENCE 
 
City of Port Orchard Comprehensive Plan 2007 
City of Port Orchard 2007 Water System Plan 
City of Port Orchard Comprehensive Sewer Plan 2000 
City of Port Orchard, SKIA Infrastructure Assessment & Technical Memorandum  

July 28, 2008 
Kitsap County Comprehensive Plan Update, December 11, 2006 
West Sound Utility District Sewer Comprehensive Plan, November 2007 
Engineering Report Update, April 2002, City of Port Orchard & Karcher Creek Sewer  

District 
South Kitsap Industrial Area Plan, September 30, 2003 
City of Bremerton, Financial Assessment, SKIA Area Annexation, June 16, 2008 
 
 



 

GLOSSARY 
 
100-year flood:  The magnitude of a flood likely to occur, on average, once every 100 
years.   
Average Wet Weather Flow:  Wastewater flow during period when groundwater table 
is high and precipitation is at its peak, generally from October to May in the Sultan area. 
Biochemical Oxygen Demand (BOD):  Measure of the biodegradable material in a 
wastewater sample by the amount of oxygen used by waste-consuming organisms over 5-
days. 
Bioselector:  Process component in beginning of wastewater treatment train wherein air 
and nutrients are kept at a level to select for the most desirable organisms to biodegrade 
the organic materials in the wastewater. 
Class ‘A’ Reclaimed Water:  An oxidized, coagulated, filtered, disinfected wastewater 
with the median number of total coliform organisms not exceeding 2.2 per 100 milliliters 
and the maximum number of total coliform organisms in any one sample not exceeding 
23 per 100 milliliters. 
Class 1 Stream:  A perennial or intermittent stream that is used by threatened or 
endangered fish or larger numbers of other fish, or that is used as a direct source of water 
for domestic use. 
Infiltration:  Groundwater entering the sewage collection system through defective 
joints, pipes, and improperly sealed manholes. 
Inflow:  Sewage flows resulting from stormwater runoff entering the sewage collection 
system, typically through manhole covers, roof leaders, and area drains connected 
directly to sewer, cross connections from storm drains and catch basins, and direct flows 
into broken sewers. 
Maximum Monthly Flow:  Average daily flow during the highest flow month of the 
year. 
National Flood Insurance Program:  Federally funded program providing flood 
insurance to property owners in flood plains; provided the local government meets certain 
criteria for management of flood damage risk. 
Orange Book:  Criteria for Sewage Works Design, published by the Washington State 
Department of Ecology 
Oxidation Ditch: Activated sludge wastewater treatment system wherein wastewater is 
pumped around an oval using a surface aerator. 
Peak Hourly Flow:  Wastewater flow during the highest flow hour. 
Polymer:  Chemical mixed with sludge to enhance coagulation in the dewatering 
process. 
Sensitive Area:  Area in which development potential is limited by environmental 
factors such as steep slopes, cultural resources, wetlands, and valuable natural habitat. 
Secondary Clarifier:  Large quiescent tank in which activated sludge is directed into a 
center hopper and clear effluent is discharged over a weir. 
Sewer Lateral:  A sewer from a sewer main to serve one or more customers with no 
other common sewers discharging into it. 
Sewer Submain:  A sewer that receives flow from one or more sewer lateral. 
Sewer Main or Trunk:  A sewer that receives flow from one or more submains. 



 

Sewer Interceptor:  A sewer that receives flow from a number of main or trunk sewers, 
force mains, etc. 
Total Suspended Solids:  Measure of the total of biodegradable and non-biodegradable 
solids in wastewater. 
UV Disinfection:   Disinfection of clarified treated sewage effluent by exposure to 
ultraviolet radiation using banks of lamps suspended in a narrow effluent channel. 

 

ABBREVIATIONS 
 
AWWF Average Wet Weather Flow 
BOD   Biochemical Oxygen Demand 
CFR  Code of Federal Regulations 
CIP  Capital Improvement Program 
CWA  Clean Water Act 
DOE  Washington State Department of Ecology 
DOH  Washington State Department of Health 
EPA  United States Environmental Protection Agency 
ESA  Endangered Species Act 
FEMA  Federal Emergency Management Act 
FPS  Feet per second 
FWPCA Federal Water Pollution Control Act (“The Clean Water Act”) 
GPCD  Gallons per capita per day 
GPAD  Gallons per acre per day   
GPD  Gallons per day 
HPA  Hydraulic Project Approval 
I & I  Infiltration and Inflow 
MGD  Million Gallons per Day 
mg/L  Milligrams Per Liter 
NEPA  National Environmental Policy Act 
NPDES National Pollutant Discharge Elimination System 
OCD  Washington State Office of Community Development 
OFM  Washington State Office of Financial Management 
PVC  Polyvinyl Chloride 
RCW  Revised Code of Washington 
SRF  State Revolving Fund 
TSS  Total Suspended Solids 
USFWS United States Fish and Wildlife Service  
UV  Ultraviolet 
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EXECUTIVE SUMMARY 
 
Four areas are authorized for sewer service in and around the City of Port Orchard including: 
area within the existing city limits, the expanded City urban growth area (UGA), the South 
Kitsap UGA/ULID #6, and potentially the South Kitsap Industrial Area (SKIA).  Responsibility 
for providing sewer service within this geographic area is shared between the City sewer utility 
and the West Sound Utility District.  This Plan identifies the additional sewer facilities required 
by the City to provide sewer service within that part of the UGA that is the City’s responsibility; 
and to confirm the commitment by the City to provide the sewer service in a timely manner. 
 
For purposes of planning future needs, Kitsap County has divided the entire County into 
Transportation Analysis Zones (TAZ).  Population and employment for each TAZ has been 
projected by the County for the year 2025 and at build-out under current land use plans with the 
UGA boundaries as presently defined.  This Plan identified the TAZ affecting the defined UGA, 
and where some City sewer responsibility exists.  The County 2025 and build-out population and 
employment projections were extracted for these TAZ.  In many cases only part of a TAZ would 
receive sewer service, and be served by City sewers.  Populations and employment projections 
were apportioned from these TAZ, recognizing that most development would occur within the 
UGA where parcels receive sewer service. 
 
Historic City records for wastewater flow sent from the Marina Pump Station to the treatment 
facility operated at Karcher Creek by the West Sound Utility District were reviewed.  Annual 
average day wastewater flows were identified and the unit flow attributable to a typical City 
resident or employee were determined from past population records.  Average day wastewater 
flows for 2025 and build-out conditions were projected.  The historic ratio of peak day flow to 
annual average at the Marina Pump Station was established.  The peak flow for 2025 and build-
out conditions was projected. 
 
The potential sewer service area tributary to the City sewer system was divided into sewer basins 
based on drainage topography and existing sewer service patterns.  Existing trunk sewers and 
principal pump stations conveying wastewater from and through these basins were identified.  
City records were reviewed to determine the peak hour capacity from the existing pumping 
capacities plus the tributary pipe sizes and slopes, which then indicated existing peak hour trunk 
capacity. 
 
Projected peak hour flow in each trunk under build-out conditions was compared with existing 
capacity available.  Where additional capacity will be needed, the added trunk sewer size was 
identified.  Capacity needs for 2025 were then compared with existing capacity and with build-
out needs to establish trunk sewer upgrade priorities.   
 
These improvements total about $ 14,800,000.  Approximately $ 6,170,000 is projected to be 
funded within the next six years by the City.  Additional improvements may be funded by 
property development as well as the new collector sewer extensions.  The annual average day 
flow for 2025 is projected to be about 1.47 MGD, and adequate treatment capacity will be built. 
 
A variety of funding options are available to the City to implement the required improvements. 
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1. PURPOSE 
  
1.1 Need for Plan Update 
 
A number of changes have occurred within the City vicinity since the last Comprehensive 
Sanitary Sewer Plan was prepared in 2000.  This 2009 Comprehensive Sanitary Sewer Plan 
Update has been prepared as one step in demonstrating compliance with the Growth 
Management Act (GMA). 
 
1.2 Growth Management Compliance 
 
Figure 1-1 shows the location of the City of Port Orchard in relation to the Puget Sound area.  
Existing wastewater treatment facilities within 20 miles of the City are also indicated. 
 
The immediate vicinity surrounding the City of Port Orchard and the urban growth area (UGA) 
assigned to the City plus the South Kitsap UGA and potentially the SKIA is shown in Figure 1-2.  
This Comprehensive Sanitary Sewer Plan shows how sewer service will be extended throughout 
that portion of the UGA that is the responsibility of the City of Port Orchard. 
 
1.3 System Responsibilities 
 
The City of Port Orchard operates a sewer collection and interception system within part of the 
UGA assigned to the City.  Portions of the area within the existing city limits are served by this 
sewer system, as are some areas outside the current city limits. 
 
West Sound Utility District also operates sewer collection facilities serving part of the UGA 
including some portions within the current city limits for Port Orchard.  District boundaries are 
shown on Figure 1-2. 
 
Wastewater treatment and disposal facilities are operated by the West Sound Utility District for 
both the City and the District under an inter-local agreement defining responsibilities and 
financial obligations. 
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2. GOALS AND POLICIES 
  
2.1 Approach 
 
City of Port Orchard manages and operates their sewer system in accordance with all known 
state, local and federal regulations. The policies and criteria described in this chapter are 
established by the City to provide a framework for the planning, design, operation, and 
management of the system. Used together, policies and criteria provide the desired level of 
service to sewer utility customers. 
 
While the City has many policies related to the City Customers and Public Infrastructure, these 
policies are provided to seek goals of uniform treatment to all City customers, today and in the 
future. These policies are limited to those things related 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 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 provides 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. 
 
Other publications such as the Developer’s Handbook, 2004, and the Sewer System Design 
Standards document the design standards and procedures for development of the sewer system.  
 
The Goals and Policies documented in the Chapter are drawn from existing City documentation, 
with such statements shown in regular type.  New statements added through this Comprehensive 
Sewer Plan Update are shown in italics.  
 
Accordingly the City of Port Orchard 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. 
 
In order to achieve these goals, the City has developed the policies and criteria presented herein. 
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1. Service Area, Extensions, and Service Ownership. Service area and extension 

policies define the sewer service area and conditions for service extension within those 
boundaries. The customer service policies define the level of service provided to sewer utility 
customers, as well as public and private ownership and responsibility for sewer system 
components.  City will provide sewer service to that part of the urban growth area not within the 
West Sound Utility District sewer service area. 
 

2. Coordination/Cooperation with Other Agencies. These policies summarize the 
City’s willingness to coordinate and cooperate with other agencies, as well as to enter into 
interlocal agreements with neighboring jurisdictions for the provision of sewer service. 
 

3. Sewer System Design. The sewer system design policies and criteria detail the City’s 
design standards for sewer system infrastructure necessary facilities required to provide safe, 
continuous sewer service. 
 

4. Environmental Stewardship. These policies outline the City’s dedication to develop 
and implement facilities and programs that will protect the environment. 
 

5. Operation and Maintenance Standards.  The City’s operation and maintenance 
standards define the Operation’s Plan and Maintenance Program for the sewer utility 
infrastructure.   
 

6. Financial. This section summarizes the City’s general financial policies and criteria to 
create and maintain a self-supporting utility through sewer rate structures, connection charges 
and capital improvement financing. 
 
2.2 Management 
 
Service area and extension policies define the sewer service area and conditions for service 
extension within those boundaries. The customer service policies define the level of service 
provided to sewer utility customers, as well as public and private ownership and responsibility 
for sewer system components. 
 

Service Area 

The City of Port Orchard should plan for and provide sewer service to property within the City 
limits and within the established boundaries of Kitsap County ULID #6, as agreed upon by West 
Sound Utility District and the City. 
 
The City should provide sewer service to property outside the City limits but within the Urban 
Growth Area, subject to annexation unless otherwise approved by the City Council.  If the 
property is outside an Urban Growth Area, the City should not provide sewer service unless the 
Kitsap County Health District requests such service for health reasons or unless the service 
existed prior to the establishment of the Urban Growth Boundary. 
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Agreements 
 
The City should establish agreements with neighboring utility districts, cities, and Kitsap 
County for the provision of sewer services. These agreements will establish a defined 
sewer service area for the City. 

The City has established an agreement with Karcher Creek Sewer District (formerly Sewer 
District #5) for the District to operate and maintain treatment and discharge facilities serving the 
City of Port Orchard and the Sewer District.  West Sound Utility District is now responsible for 
the Karcher Creek agreements. 
 
The City has established (1994) an agreement with Kitsap County regarding sewer system 
extension from ULID #6.  The City agrees to accept wastewater flow from properties within 
ULID #6 and as out-of-city customers per terms of the agreement and upon conditions consistent 
with the rules, regulations and resolutions governing the City.  Wastewater shall be conveyed 
from ULID #6 to the treatment plant using City owned transmission mains.  The City shall assess 
a fee to latecomers to ULID #6 to connect to the system. 
 

Service Extensions 
 
All homes and businesses within 200 feet of a sewer main that have failing on-site systems and 
are within the urban growth area shall connect to that main. Sewer system service extensions 
should be allowed to provide sewer service within the City’s sewer service area if the 
development is consistent with adopted development polices and all sewer utility policies and 
criteria. The proponent’s development may require an improvement as described in the 
comprehensive plan that shall be made at the cost of the proponent. If the City makes a 
determination that the proponent's development requires system upgrades beyond any upgrade 
planned by the City and/or before a scheduled capital project, the upgrades shall be made at the 
cost of the proponent. Said extensions should be installed pursuant to Methods 1, 2, or 3 as 
described below. 
 
 

Local Improvement Districts - Method 1 
 
The Local Improvement District is the conventional means to provide sewer facilities.  This 
allows the new customer to share the cost of the improvement and to finance the expense over a 
long period of time, such as 20 years.  It may eliminate most up-front costs to the new customer. 
 
A property owner may petition for the formation of a Local Improvement District (LID) orUtility 
Local Improvement District (ULID) to install an extension to the City’s sewer system. The 
property owner may request the City Council authorize a petition for formation of the ULID or 
the property owner may request formation of a ULID by Resolution of the City Council.  Upon 
successful completion of the required steps to form the ULID as prescribed by statute, the City 
should proceed with the construction of the facilities. All costs of design, construction, and 
associated ULID requirements, shall be borne by assessments to the benefited properties within 
the ULID.  
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Developer Financed with Reimbursement - Method 2 

 
The City provides for Developer Extension Agreements, as per Ordinance 1587.  The Developer 
Extension Agreement allows the developer to recoup a specific cost from specific properties 
when those properties connect to the improvement that the developer has financed. The 
agreement cannot be accepted by the City until there is a public hearing to allow all affected 
parties the opportunity to participate in the discussions. 
 

Developer Financed without Reimbursement - Method 3 
 
When the developer decides not to request a public hearing and a Developer Extension 
Agreement, then the cost of the improvement is borne by the developer. 
 

Service Ownership 
 
The portion of any side sewer pipe from the main to the edge of street right-of-way or sewer 
easement shall be kept within exclusive control of the City. The portion of the side sewer and any 
associated appurtenances beyond said right-of-way or sewer easement shall be the responsibility 
of the sewer customer or property owner served by the pipe. 
 
2.3 Cooperation and Coordination 
 
These policies summarize the City’s willingness to coordinate and cooperate with other agencies, 
as well as to enter into inter-local agreements with neighboring jurisdictions for the provision of 
sewer service. 
 

Regional/County Participation 
 
The City should support and participate in applicable regional planning efforts with Kitsap 
County to provide and maintain a reliable and adequate sewer system. 
 

Mutual Aid 
 
The City will investigate opportunities in mutual aid agreements with adjacent jurisdictions, 
including the state-wide WA-WARN mutual aid program, to provide personnel and equipment to 
each other upon request for assistance during a disaster or emergency.  
  
2.4 Sewer System Design 
 
The sewer system design policies and criteria detail the City’s design standards for sewer system 
infrastructure necessary facilities required to provide safe, continuous sewer service. 
 
In accordance with all applicable federal, state, and local regulations, the City should design its 
sewer system facilities with sufficient capacity to handle the anticipated peak daily flow under 
normal conditions during at least a 5-year storm event without any overflows to the environment. 
If the sewer system facilities must be installed or upgraded as a result of a developer’s impacts, 
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the new facilities or upgrades shall conform to the City’s policies, criteria and standards and shall 
be accomplished at the developer’s expense. The City, however, shall be responsible for any 
portion of the costs that are attributable to general facilities such as over-sizing or over-depth 
requirements. 
 
The City complies with the standards of the American Public Works Association and the 
Washington State Department of Ecology. 
 

Main Line Requirements 
 
The minimum diameter for gravity collector pipes shall be 8 inches, unless specifically exempted 
by the City Engineer. Pipe sizes larger than 8 inches may be required for major conveyance or 
interceptor lines and trunks. The pipe size selection shall consider the design flow, design slope, 
pipe material and roughness, cleaning equipment available to the City and normal maintenance 
scheduling. 
 
In cases of proximity near water mains, the sewer main shall:   

1) be lower than the water main,  
2) be at least 10 feet from the water main, if the pipes are parallel, and  
3) be at least 36 inches below the water main if the pipes cross. 

Detecting tape with wire for underground locates shall be installed over all non-metallic sewer 
mains and laterals.  The tap shall be 1 foot above the pipe and extend its full length. 
 
Sewer mains shall be televised prior to acceptance.  The main shall hold 5 psi for 15 minutes. 
 

Sewer Stub Service Requirements 
 
The minimum diameter for sewer service line shall be 4 inches.  One or two dwelling units can 
be served with a 4-inch sewer service line.  Otherwise the minimum diameter shall be 6 inches 
for up to six dwelling units.  Sewer service to seven or more dwelling units shall have an 8-inch 
sewer main extension.  Each single-family residence, apartment or other building shall have its 
own sewer lateral from its building to the sewer main.  Two laterals may be connected at the 
right of way to be served by one service line to the main. 
Cleanouts are required at the right of way and by the building being served by sewer.  The 
cleanout shall be flush with the final grade. 
 

Manholes 
 
Manholes shall be provided at a minimum of 400 feet.  In addition, manholes will be installed at 
locations where the pipe diameter of the main increases and where the main changes grade and 
or direction and/or intersections of sewer mains.  All new manholes shall be water tight and 
grouted from both the outside and inside. 
 
Manholes shall be provided at the beginning of a new sewer main, unless otherwise approved by 
the City Engineer. 
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Sewers shall have uniform slope between manholes. 
 
The manhole diameter shall be 48 inches.  The bottom of the manhole shall be formed to provide 
for a channel of flow.  Joints between the precast units shall have rubber gaskets and shall be 
grouted. 
 
Inside drops are acceptable in existing manholes.  All drops will be extended to the floor of the 
manhole and directed into the channel flow.  
 

Pump Stations 
 
Pumped systems may be used only when construction of gravity system is not feasible. Pumped 
systems shall be design in accordance with DOE’S “Criteria for Sewage Works Design” and the 
City’s current Sewer Design Standards. The City has established control panel requirements to 
maintain operational consistency.  Unless otherwise approved by the Public Works Director, all 
pump stations shall be duplex submersible pump installations with on-site emergency power and 
telemetry. 
 
The force main pipe material shall be PVC water main, HDPE, or DI, as defined by the City. The 
minimum diameter for sewer force mains shall be 4 inches to allow transport of a 3-inch 
minimum diameter solid with maximum velocity of 8 feet per second.  
 

Grinder Pump Stations 
 
Transporting sewage by gravity is the best method of providing sewer service. A single 
residential lot may be served by a grinder pump provided gravity sewer service is deemed not 
feasible by the Public Works Director and said service is approved by the City. However, 
alternative pressure systems may be permitted in those circumstances where a gravity system 
would be impractical, unreasonably expensive, result in unreasonable impacts to the environment 
or would be otherwise infeasible.  
 
The grinder pump installation shall comply with the City’s Sewer System Standards in the 
Developer Handbook, specifically Kitsap County’s Division VI Individual Grinder Pump 
Installations guidelines.  
 
2.5 Environmental Stewardship 
 
These policies outline the City’s dedication to develop and implement facilities and programs 
that will protect the environment. 
 

Best Management Practices (BMP’s) 
 
The City will perform operations and maintenance activity using BMP’s to reduce the impact to 
environmental resources adjacent to work areas. 
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Reuse 
 
The City is committed to wastewater reuse and rainwater reclamation. They can serve as cost 
effective and environmentally beneficial sources of water for industrial processes, sanitation and 
irrigation and thereby increase the security and reliability of the area’s drinking water supply. 
The City will explore opportunities to reclaim wastewater for reuse in stream augmentation, 
irrigation, and other non-potable uses. 
 

Conservation 
 
The City encourages water conservation by requiring the use of low-flow plumbing fixtures in 
new construction and by structuring water rates of non-residential accounts into tiered groups 
based on water use, thereby reducing the total volume of sewerage. 
 
The City supports energy conservation by installing gravity sewer mains instead of a pump 
stations where possible to minimize electrical requirements of the collection system. 
 

Water Resource Protection 
 
The City shall protect groundwater resources within their service area from degradation related 
to the City’s sewer system operations.  
 
2.6 Operations and Maintenance 
 
The City’s operation and maintenance standards define the Operation’s Plan and Maintenance 
Program for the sewer utility infrastructure.   
 

Operations Plan 
 
The City shall establish and regularly update an operations plan for the sewer collection system 
to include preventative maintenance activities and safety procedures to maintain system 
efficiency and enhance worker safety. 
 

Maintenance Program 
 
Public Works employees shall perform regularly scheduled inspection and maintenance activities 
on select sewer mains, manholes and all sewer pump stations according to an established 
priority list. Maintenance includes cleaning and vacuuming of all sewer mains (semi-annually, 
monthly, or as needed), monthly inspection of manholes that have recurring problems, and 
daily/weekly inspections servicing, and maintenance of all pump stations.  
 

Safety and Emergency Operations 
 
The City is committed to the health and safety of each Public Works employee.  Each employee 
will be trained in operations and maintenance duties, safety, and first aid. Each employee will 
receive annual certification renewal. 
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Confined Spaces 

 
Without the proper precautions, entry into a confined space, such as a manhole, is inherently 
dangerous and lethal.  Public Works employees required to enter confined spaces shall follow 
established City policies and procedures to minimize the safety risk of such activity.  Public 
Works employees who may be required to enter a confined space shall receive annual formal 
training from a City representative.  Each new Public Works employee shall receive one session 
of individual training before the new employee is allowed to enter any confined space.  City 
procedures for confined space work shall include requirements for pre-entry, entry, and post-
entry tasks, equipment, and documentation. 
 

Emergency Operations 
 
The City shall invest the resources necessary to develop and maintain an Emergency Response 
Plan in coordination with Police, Fire, and other agencies. 
 
Public Works will construct, maintain and rehabilitate the sewer system infrastructure and 
equipment to ensure that customers are provided with consistent, reliable service.  All City 
owned pump stations shall have permanent backup power, such as a generator, and an automatic 
switching station, unless specifically exempted by the City Council. 
 

Infiltration and Inflow 
 
The City shall continue to fund and execute its existing Infiltration and Inflow (I&I) program to 
minimize I/I to the collection system. The City’s overall goal is to reduce I&I flow. The City 
shall continue to prohibit direct connections to the sewer system from roof drains, storm water 
catch basins and other improper connections. The program shall include television inspections 
and grouting of manholes and other infrastructure. 
 
2.7 Financial Policies 
 
This section summarizes the City’s general financial policies and criteria and includes sewer rate 
structures, connection charges and capital improvement financing. 
 

Rate Structure 
 
The City shall establish rates, charges, and fees to maintain sufficient funds to operate, maintain, 
retire debt, and upgrade its sewer system as necessary to provide safe reliable sewer service to its 
customers. These rates should be evaluated periodically as part of the budget process. This will 
ensure that forecasted expenses and impacts of regulations are reflected in the rate structure. 
 
Sewer rates are based on a monthly rate and are billed on a bimonthly schedule, according to the 
rate class. Monthly sewer rates are intended to pay all operation, maintenance, and 
administrative costs plus retire all debt. In the event that an established rate does not accurately 
reflect the impact on the sewer system, the City Engineer may determine the specific monthly 
rate.   
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Fess shall be established to reimburse the City for the costs of the service provided, such as late 
fees, inspections, and similar activities. 
 
Properties served which are outside the city limits shall have a 50 percent surcharge on the 
monthly rate.   
 

Development Fees 
 
The City has established fees and charges to recover its costs related improving the sewer 
infrastructure to accommodate growth.  Sewer fees are paid at the time a building permit is 
issued.   
 
The Connection Fee is designed to mitigate the impact of new demands on the existing sewer 
system.   
 
An Installation Fee is designed to reimburse the utility for construction cost of connection.   
New accounts are assessed a Fee In Lieu of Assessment (with exceptions).   
 
The Facility Construction Fee mitigates future construction costs for wastewater treatment 
facilities as jointly approved by the City and the West Sound Utility District.   
 
The ULID No 6 Latecomer Fee is applicable to properties outside the boundaries of the ULID 
who connect to the improvements constructed as part of ULID No 6. 
 

Capital Financing Plan 
 
The City shall establish a Capital Facility Plan that describes the anticipated repairs, 
improvements, expansions, or modifications to the sewer system for the next 10-year period. The 
plan should address required repairs to the sewer system, planned replacement of aging 
facilities, upgrades to existing facilities to provide additional capacity for projected growth, and 
the construction of general facilities to aid growth. 
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3. SEWER SERVICE AREA      
 
3.1 Urban Growth Area  
 
The Urban Growth Area designated by Kitsap County in the City of Port Orchard vicinity is 
shown on Figure 3-1.  The Urban Growth Area in effect on February 15, 1999, is delineated as 
well as the revised urban growth boundary as amended June 11, 2007, following the 10-year 
update of Kitsap County planning for urban growth management. 
 
Zoning within the City of Port Orchard Urban Growth Area has been established by Kitsap 
County as shown in Figure 3-2. 
 
3.2 Existing City of Port Orchard Sewer System  
 
Zoning within the existing city limits is shown on Figure 3-3.  The existing City sewer system is 
shown on Figure 3-4, which is derived from the graphic information system (GIS) files 
maintained by Kitsap County.   
 
These GIS files were prepared by Kitsap County and were assembled by inputting record CAD 
drawings.  Field verification of horizontal and vertical data should be done when time and budget 
permit.  Vertical data available, such as manhole lid or invert elevations are very limited; and not 
all pipe attributes were available, such as pipe diameters and lengths.  The resulting GIS files are 
not sufficient for direct transfer into a hydraulic model to compute hydraulic capacities.   
 
The principal trunk sewers are highlighted on Figure 3-4 with pertinent characteristics 
summarized in Table 3-1.  The full pipe capacity in millions of gallons per day (MGD) for each 
trunk identified in Table 3-1 is defined by the most limiting pipe segment within that trunk based 
on City record drawings. 
 

Table 3-1 
Existing Trunk Sewer Capacities 

 
Trunk Location From To Diameter Slope  MGD 

A Bay Street North Bay Bethel 12 0.2239 % 1.05 
B Bethel Road Melcher Bay 10 0.80 % 1.25 

C-east Bay Street Bethel Marina PS 18 0.155 % 2.6 
C-west Bay Street Pt Orchard Marina PS 24 0.092 % 4.3 
D – 1 Port Orchard (old) Tremont Bay  12 0.90 % 2.15 
D – 2 Port Orchard (new) Tremont Bay 12 1.68 % 2.9 

E Pottery & stream Lippert Tremont 10 0.37 % 0.83 
F Bay Street Caseco Pt Orchard 18 0.155 % 2.6 
G Pottery Avenue Fireweed Lippert 10 0.26 % 0.7 
H Tremont Street Pottery Pt Orchard 15 0.69 % 3.3 
I Old Clifton Road Berry Lake McCormick 1 15 1.30 % 4.7 
J Old Clifton Road Feigley McCormick 2 15 0.90 % 3.9 
K McCormick Woods Marymac Old Clifton 10 0.33 % 0.80 
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The City sewer system formerly included a wastewater treatment facility on the waterfront; and 
the trunk sewers conveyed all flow to that location.  The treatment facility was replaced with the 
Marina Pump Station and wastewater flow is now conveyed east through an 18-inch force main 
to a new treatment facility on City property that is operated by the West Sound Utility District.  
The Marina Pump Station operating parameters are summarized in Table 3-2 from City records. 
 

Table 3- 2 
Marina Pump Station 

          
Pump GPM Horsepower TDH 

1 - variable 1,500 to 2,400 150 115 
2 2,400 150 115 
3 1,150 20 37 
4 1,150 20 37 

  Note: Station has an overflow into Sinclair Inlet 
 
The firm capacity of the Marina Pump Station is defined by leaving one of the large pumps out 
of service.  The total existing capacity of the remaining three pumps is something less than the 
4,700 GPM total, perhaps about 4,000 GPM or 5.8 MGD, but has not been verified by hydraulic 
modeling or field measurements.   
 
The remaining City sewage pump stations are shown in Table 3-3 with the associated parameters 
including horsepower (HP) and total dynamic head (TDH) derived from City records. 
 

Table 3-3 
Existing Pump Stations 

 
Station Location Pump 1 Pump 2 Force

Main GPM HP TDH GPM HP TDH
Bay Street 1207 Bay Street 515 7.5 20 515 7.5 20 --- 
Tremont Place 281 Tremont Place 60 3 23 60 3 23 --- 
Eagle Crest 1091 Eagle Crest Pl 100 5 35 100 5 35 --- 
Cedar Heights 2220 Pottery Avenue 50 7.5 150 50 7.5 150 --- 
Sedgwick 505 Sedgwick Road 180 25 165 180 25 165 6 
McCormick #1 1190 Old Clifton Rd 1000 75 122 1000 75 122 16 
McCormick #2 2200 Old Clifton Rd 1000 25 60 1000 25 60 16 
Canyon Court 512 Cedar Canyon Ct 50 7.5 150 50 7.5 150 --- 
Harrison Hospital 444 So Kitsap Blvd 350 40 118 350 40 118 --- 
Golden Pond 385 Golden Pond Rd 137 7.5 78 137 7.5 78 --- 
Ridge  200 15 90 200 15 90 6 
Albertson  176 30 100 176 30 176 6 
Notes:   Canyon Court PS has a third pump identical to the two pumps shown in Table 3 
  Albertson PS is currently privately owned, though maybe transferred to the City 
  Bay Street PS has an overflow into Sinclair Inlet 
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No overflows have been recorded within the sewer pipe systems or at any pump stations.  This 
record appears to indicate that the existing sewer system has adequate capacity for current 
conditions. 
 
3.3 McCormick Woods – ULID No 6 
 
The area known as McCormick Woods has been developing under the South Kitsap UGA/ULID 
#6 Sub-Area Plan dated December 8, 2003, as revised in 2006.  Land use within this Sub-Area is 
planned as shown on Figure 3-5 and is summarized in Table 3-4. 
 

Table 3-4 
McCormick Woods Land Use Designations 

 
Land Use Designation Density per Buildable Acre Gross Acres 

Urban Low Residential 4 to 9 dwelling units 1,306 
Urban Cluster Residential 4 to 9 dwelling units 905 
Urban Medium Residential 10 to 18 dwelling units 78 
Urban Village Center Up to 18 dwelling units 10 
Business Park ---- 52 
Public Facilities  ----- 19 

Total  2,370 
 
The original houses in McCormick Woods were developed with on-site septic systems.  These 
were converted to septic tank effluent pump (STEP) units discharging to a community drainfield 
south of Old Clifton Road near the extreme west of the UGA.   
 
Under ULID # 6, the City of Port Orchard agreed to provide sewer service and to assume 
responsibility for the STEP units.  Two pump stations were built to facilitate sewer service, 
McCormick Woods 1 and McCormick Woods 2, in addition to trunk sewer pipe extensions in 
Old Clifton Road.   
 
One of these pipe extensions was to the west edge of the UGA to collect effluent from the former 
drainfield, and to allow future service to the SKIA.  This drainfield is no longer used and the 8-
inch sewer connection into the Old Clifton Trunk sewer has been plugged.  A 4-way cross at 
McCormick Woods and Marymac Drives SW with valves on each leg has the line to the old 
community drainfield closed so no effluent from the STEP units can go there.  All effluent flows 
through Trunk K into McCormick Woods PS 2. 
 
Additional and subsequent developments north of Old Clifton Road known as McCormick 
Woods No. 2, or The Ridge, are served through conventional sewers into the Ridge Pump 
Station, now owned by the City, which discharges into the Old Clifton Road trunk sewer, 
downstream of McCormick Woods Pump Station No 2.  The new development south of Old 
Clifton Road enters Trunk K by gravity. 
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Although shown within an urban growth boundary, McCormick Woods has not been formally 
assigned to any city for eventual annexation.  The City of Port Orchard anticipates annexing this 
area in the near future. 
 
3.4 South Kitsap Industrial Area 
 
The SKIA Plan covers about 3,400 gross acres, of which about 2,300 acres are described as 
available for development.  About 550 net acres are anticipated to be developed during the 
planning period extending through 2021.  In 1997 there were about 500 employees within the 
SKIA.  All or part of the SKIA is a potential sewer service area for the City of Port Orchard. 
 
At present, all parcels use on-site septic systems and most are connected to a community system 
operated by the Port of Bremerton.  The community system has a capacity of 72,000 GPD with 
an average day flow in 2001 of about 14,000 GPD, which is about 28 GPD per employee.   
 
Commercial-industrial customers within the SKIA consumed an average of about 50,681 gallons 
of potable water per day during that year, or an average of about 101 gallons per day per 
employee.  Water is provided by the City of Bremerton. 
 
There are no residences within the SKIA and none are expected under the SKIA Plan. 
 
The SKIA Plan does project that during the planning period new development may increase 
employment to a total of 9,350 employees; and that average day demand (ADD) for water would 
increase to about 1.4 million gallons per day (MGD).  Maximum day demand (MDD) is 
projected as double the ADD, or 2.8 MGD.  No projection is provided in the SKIA Plan for peak 
hour demand (PHD).  A schematic water distribution plan was included with the SKIA Plan, 
which shows a proposed water trunk extending around the northeast end of the runway and due 
south along the east SKIA property line.  Further water mains would be extended by developers. 
 
Wastewater flows for the anticipated 9,350 employees are projected in the SKIA Plan to be 1.2 
MGD for the average day of the year.  No peak or wet weather flow projection was included in 
the Plan; nor has a schematic sewer system layout yet been developed. 
 
The City of Bremerton annexed the SKIA urban growth area in 2009 and is now the planning 
authority for urban services in this area.  Sewer service to the SKIA may be provided by the City 
of Bremerton; or potentially all or part of the SKIA may be served by the City of Port Orchard. 
 
3.5 West Sound Utility District Facilities  
 
The District operates the wastewater treatment facilities for the City under NPDES Permit WA-
002034-6 from the State Department of Ecology under a 1982 contract with the City.  The 
treatment facilities actually consist 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 
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These facilities are designed for a flow of 4.2 MGD during the average day of the maximum 
month with a peak day capacity of 16 MGD.  Flows exceeding 6 MGD may be treated through 
the ballasted clarifier to achieve a blended effluent meeting the effluent requirements define in 
the NPDES permit.  The City and the District have agreed that this capacity is to be shared 
equally. 
 
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.  The District projects wastewater flow 
will increase to about 2.3 MGD by 2025 with an average day flow during the maximum month 
of about 7.7 MGD.  Hydraulic capacity will be increased by then to be 16 MGD.  The District 
and the City expect to continue sharing treatment capacity about 50-50 for each agency. 
 
The District also operates an extensive sewerage collection system.  Some of the District sewers 
in the immediate vicinity of City sewers are shown on Figure 3-4.  Figure 3-4 also shows that 
some parcels within the city limits are served by the District. 
 
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 SAC.  The intent is for service to be provided by the agency at the least infrastructure 
cost to the developer.  The District serves east of Blackjack Creek except for the SR 16 
intersection.  Eventually, the City expects to annex the entire UGA. 
 
3.6 Existing and Planned Drainage Basins  
 
The ‘Comprehensive Sewer Plan 2000’ divided the City sewer system into four ‘branches’: 

• East – the area east of Blackjack Creek 
• Central – from Sidney/Tremount intersection northward along Cline Avenue 
• South – from Sedgwick/Sidney intersection northward into Port Orchard Boulevard 
• West – McCormick Woods and area west of SR 16 as shown in Figure 3-5 

 
These branches each comprise areas tributary to a trunk sewer that still remains in service. 
However, to evaluate the adequacy of the existing capacity in these trunks and to project future 
capacity requirements, a finer subdivision of the City sewer service area into sewer basins was 
employed.  These basins and the associated trunk conveyance facilities are described in Table 3-
5, with the basins delineated on Figure 3-6. 
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Table 3-5 

Sewer Basins 
 

Basin Acres Trunk Tributary Facilities Discharge Terminus 
1 547 L Basin 21 Trunk J 
2 300 future none Trunk I 
3 288 future none Albertson PS 
4 123 A none Bay Street PS 
5 270 B none Bay Street PS 
6 460 C none Marina PS 
7 178 H McCormick 1 Trunk D 
8 141 D Trunks E and H Trunk C 
9 245 I The Ridge PS, McCormick 2, 

Basins 2, & 15 
McCormick 1 

10 438 F none Trunk C 
11 262 E G Trunk D 
12 247 Albertson Basin 3 Trunk G 
13 131 G Albertson PS Trunk E 
14 347 E Bravo Terrace PS Trunk E 
15 67 I none Trunk I 
16 64 Ridge none Trunk I 
17 347 J none McCormick 2 
18 192 J Basins 1 & 21 McCormick 2 
19 105 K Basin 20 McCormick 2 
20 418 K none Trunk K 
21 300 K none Basin 20 

 
3.7 Topography 
 
The City is built on uplands rising from Sinclair Inlet.  These uplands are cut irregularly by 
streams and ravines that are generally unbuildable.  Within the presently developed city limits 
and City sewer service area, these uplands reach a maximum elevation of about 250 feet above 
sea level.  McCormick Woods is being developed on a plateau west of the existing city limits.  
These lands range in elevation from 300 to 500 feet above sea level. 
 
The SKIA properties further west from McCormick Woods generally are on a plateau at 
elevations from about 440 to 480 feet above sea level.  However the western properties of the 
SKIA fall away to elevations of about 240 feet. 
 
3.8 Water Features 
 
The City of Port Orchard is located along the south shore of Sinclair Inlet, which is an arm of 
Puget Sound.  The City is immediately across the water from the US Navy Yard and the City of 
Bremerton.  A number of marine-related businesses and features exist along the Port Orchard 
waterfront. 
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A number of streams flow north into Sinclair Inlet from the upper elevations in and south of the 
City.  Some of these are within the West Sound sewer service area of the City UGA.  The more 
prominent creeks within the City portion of the UGA sewer service area include the following: 

• Blackjack Creek 
• Unnamed stream in the ravine of Port Orchard Boulevard 
• Ross Creek 
• Anderson Creek 
• Two unnamed streams flowing north from McCormick Woods 
• Tributaries to Gorst Creek originating in McCormick Woods and the SKIA 

 
Long Lake is a significant water body that borders the UGA for the City, but is outside of the 
City sewer service area and in the West Sound sewer service area.  Several small ponds, 
marshes, and wetlands exist within the City sewer service area. 
 
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, and perhaps others in the future: 

• Ross Creek at the future extension of St. Andrews Drive SW 
• Blackjack Creek at Sedgwick Road west of SR 16 

 
An excerpt of the stream augmentation facility for Ross Creek is shown in Figure 3-7.  This 
representation is similar for other augmentation sites.  Augmentation is seasonal using potable 
water at the rate of 5 GPM.  It may be practical to construct a small satellite wastewater 
treatment facility, perhaps using a membrane bioreactor (MBR), so reclaimed water could be 
used for this application and conserve potable water from other uses. 
 
3.9 Water Systems 
 
Five water purveyors provide water service within the City and the sewer service area as 
described below: 
 

• City of Port Orchard – serves within the city limits and selected adjacent areas as shown 
on Figure 3-8.  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. 

 
• McCormick Woods Water Company – which is owned and operated by the City, serves 

McCormick Woods and ULID No 6.  The existing facilities include a 450,000 gallon 
reservoir near SW Clifton Road at Figley Road 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.   
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• City of Bremerton – serves the SKIA through a transmission pipeline from Gorst with a 

1,200,000 gallon storage tank and a booster pump station with three installed pumps with 
capacity totaling 3,600 GPM. 

• Berry Lake Manors – buys water from the City and serves a 30-unit mobile home park 
• West Sound Utility District – serves properties east of Blackjack Creek and generally 

outside the City sewer service area. 
 
Aquifer recharge areas in the vicinity of Port Orchard are shown on Figure 3-9.  The principal 
facilities comprising the City of Port Orchard water system are summarized in Table 3-6. 
 

Table 3-6 
City of Port Orchard Water Facilities 

 
Description Dimensions Capacity 

Wells 
PO 5 – Port Orchard Blvd 240 feet x 10-inches 40 GPM 
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 1,000 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 

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

Reservoirs 
Park 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 
South Sidney 13.6 diameter x 73 feet high 100,000 gallons – 390 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 
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Development of the western part of McCormick Woods will require a new reservoir of at least 
300,000 gallons with a booster pump station to create the 660 zone.  An additional water source 
of at least 187 GPM and 191 acre-feet per year will be needed to support new development.  The 
McCormick Woods Golf Course is presently irrigated separately with a non-potable private well. 



 



UUnn iioo nn  RR ii vv ee
rr

BB ll aa
cc kk jj

aacc kk   CC
rr ee

ee kk

GG oorr ss tt   CC rree eekk

CCuu rr ll
ee yy  

CC rr
ee ee kk

PP aa
rr ii ss

hh  CC
rr ee ee

kk

CCoo uu ll tt
ee rr   

CC rr ee ee
kk

OO ll
nn ee

yy   CC
rr ee

eekk
CC oo oo

ll   CC
rr ee eekk

SS qq uu

aarr ee   CC rree eekk  ttrr ii bbuu tt aarr
yy

BB aannnnee rr  CC
rr ee

eekk

CC hh ii cc
oo   CC

rr eeee

kk

SS qq uuaarr ee   CC rr eeeekk

An
na

po
lis

 C
ree

k
An

na
po

lis
 C

ree
k

SS aa
ll mm

oonn bbee rr rr yy   CC rree eekk

Ro
ss 

Cr
eek

Ro
ss 

Cr
eek

GG oo rr sstt  CCrreeeekk  ttrr ii bbuuttaarryy

BB ll
aa cc

kk jj aa
cc kk   

CCrreeeekk   tt rriibbuuttaarryy

LL oo ss tt   CC rr ee eekk

PP aarr ii
ss hh

  CCrr ee eekk   tt rr ii bbuutt aarr yy

KKii tt ssaa pp   CC rreeeekk

BBllaacckkjjaacck k  C Crreeeekk  ttrriibbuuttaarryy

AA nn dd
eerr ss oonn   CC rr ee

ee kk

OO llaa ll llaa   CC rr ee ee kk   
tt rr ii bb

uu ttaa rr yy

BBuu rrll eeyy   CC rr eeee kk  tt rr ii bbuu ttaa rryy

BB ll aa cc
kk jj aa

cckk   CCrr eeeekk   tt rr ii bb uuttaarr yy

SSqquuaa rree   CC rreeeekk

SS qq
uu aa rr ee

  CC rr ee ee kk
  tt rr ii bbuu tt aa rr yy

GGoo rrsstt   CC rree eekk   tt rrii bbuu ttaarryy
GGoo rr sstt   CC

rr ee
eekk

  tt rr ii
bb uu tt aa

rr yy

CC oo
uu ll tt

ee rr   CC rree ee kk

Potential Sewer
Service Area

Bremerton East UGA

Gorst UGA

Bremerton West UGA

Bremerton West UGA

Bremerton West UGA

Bremerton East UGA

BAYBAY

SEDGWICKSEDGWICK

SID
NE

Y
SID

NE
Y

BE
AC

H
BE

AC
H

LL AAKKEE  FFLLOORRAA

WO
OD

S
WO

OD
S

BE
TH

EL
BE

TH
EL

PH
ILL

IPS
PH

ILL
IPS

MULLENIXMULLENIX

SYLVANSYLVAN

LUNDLUND

GGLL
EE NN

WWOOOODD

LIDERLIDER

AL
AS

KA
AL

AS
KA

J HJ H
JA

CK
SO

N
JA

CK
SO

N

KINGKING

CC

LL OO
NNGG

  LL AA
KKEE

FRAGARIAFRAGARIA

WWEERRNNEERR

AR
VIC

K
AR

VIC
K

PPRRIICCEE

BA
NN

ER
BA

NN
ER

OVERAAOVERAA

CCAAMM
PP UU

SS

PU
GE

T
PU

GE
T

BAKERBAKER

PIN
E

PIN
E

3R
D

3R
D

OOLLAALLLLAA  VVAALLLLEEYY

MINARDMINARD

BBII EE LLMMEEIIEERR

BB AA
BB YY

  DD
OO LL

LL

1ST1ST

ID
A

ID
A

HO
RI

ZO
N

HO
RI

ZO
N

OOLLDD  CCLL IIFFTTOONN

KKIITTSSA AP P  L LA AK KE E

COOKCOOK

OH
IO

OH
IO

OP
DA

L
OP

DA
L

PE
RU

PE
RU

MA
RI

NE
MA

RI
NE

NE
VA

DA
NE

VA
DA

KCKC

HI
NK

LE
Y

HI
NK

LE
Y

HILLDALEHILLDALE

SSHHOORREEWWOOOODD

KIM
BL

E
KIM

BL
E

II MMPPEERRIIAALL

ME
NZ

IES
ME

NZ
IES

ST
AT

E H
WY

 3
ST

AT
E H

WY
 3

HH IILL LLCCRREESSTT

CO
RB

ET
CO

RB
ET

RA
MI

LL
ER

RA
MI

LL
ER

J M
 DI

CK
EN

SO
N

J M
 DI

CK
EN

SO
N

AR
CH

IE
AR

CH
IE

SCOFIELDSCOFIELD

VIEW PARKVIEW PARK

AL
BR

IG
HT

AL
BR

IG
HT

SOHOLTSOHOLT

NE
BR

AS
KA

NE
BR

AS
KA

HA
RO

LD
HA

RO
LD

SSAA NNDD  DDOOLLLLAARR

VAN SKIVERVAN SKIVER

JO
UR

NE
Y

JO
UR

NE
Y

BOBBOB

LLEELLAA

POLKPOLK

HA
RL

AN
D

HA
RL

AN
D

FF RR
AA NN

WW
AA YY

OO LLDD  BB EELL
FFAA

IIRR

FILLMOREFILLMORE

RREEXX

BBIIRRCCHH

PPII LL
GGRR

IIMM
  FF II

RR SS

CC RR
AA NN

EE

BENS
BENS

ULID6

SKIA UGA
SKIA UGA

SKIA UGA

SKIA UGA

SKIA UGA

SKIA UGA

SKIA UGA

P:\Mapping\Maps_Generated\Port_Orchard\projects\09-10178.00\001\maps\3-1 UGA.mxd

Port Orchard
Urban Growth
Area

City of Port Orchard
W A S H I N G T O N

0 5,000 10,0002,500
Feet

Data Sources: Kitsap County 2009
This map is a geographic representation based on information
available.  It does not represent survey data.  No warranty is
made concerning the accuracy, currency, or completeness of
data depicted on this map.
MAP DATE: DECEMBER 13 2007; UPDATED NOVEMBER 2009

¹
Legend

City of Port Orchard
Port Orchard UGA
SKIA UGA
Unincorporated UGA
Bremerton UGA
LAMIRD
Parcels
Water Bodies
Rivers & Streams

Figure 3-1

Comprehensive
Sanitary Sewer

Plan Update

City of Bremerton

Port Orchard UGA

City of Port Orchard

City of Port Orchard

City of Bremerton



 



Figure 3-2

City of Port Orchard WA

P:\Mapping\Maps_Generated\Port_Orchard\projects\07-10096.01\009\maps\3-2 Zoning.mxd

Comprehensive
Sanitary Sewer

Plan Update



 



P:\Mapping\Maps_Generated\Port_Orchard\projects\07-10096.01\009\maps\3-3 City Zoning.mxd

City of Port
Orchard Zoning

City of Port Orchard
W A S H I N G T O N

Image Source: Kitsap County
This map is a geographic representation based on information
available.  It does not represent survey data.  No warranty is
made concerning the accuracy, currency, or completeness of
data depicted on this map.
MAP DATE: DECEMBER 13 2007

Figure 3-3

Comprehensive
Sanitary Sewer

Plan Update



 



BB ll
aacc kk

jjaa cc kk  CC
rree ee

kk

UU nnnn aa
mm ee dd

OO ll
nn ee

yy   CC
rr ee ee

kk

GGoorr sstt  CCrreeeekk

PP aa
rr ii ss

hh   CC
rr ee

ee kk

CC oooo ll
  CCrr eeee

kk

SSqquuaarree  CCrreeeekk

AA nn
nn aa

pp oo
ll ii ss

  CC
rr ee ee

kk

AA nn
dd ee

rr ss oo
nn   CC

rree ee kk

GGoo
rrss tt

  CCrr
ee ee kk

  tt rr ii
bbuu tt

aa rr yy

Salmonberr
y C

reek

Salmonberr
y C

reek

SS qquu aa
rr ee   

CCrr eeee
kk   tt rr

iibbuuttaarryy

Su
lliv

an
 Cr

eek
Su

lliv
an

 Cr
eek

BB ll aa
cc kk

jj aacc

kk  CCrreeeekk  ttrrii bbuutt aarryy

Coulter
 Creek

Coulter
 Creek

BBllaacckkjj aacckk   CCrreeeekk  ttrriibbuu ttaarryy

UUn nnnaammeedd

SSqq uu

aarree  CC rree eekk   tt rr ii
bbuu

tt aa rr
yy

UUnn nnaammeedd

UU nn
nn aa

mm ee
dd

UnnamedUnnamed

GG oo
rr ss tt

  CC rr eeee
kk   tt rr ii

bb uu
tt aa rr

yy

GG oo
rr ss tt   C

Crreeeekk  ttrriibbuu ttaarryy

Un
na

me
d

Un
na

me
d

Unnamed
Unnamed

UUnn nnaammeedd

SSqq uuaarr ee  CCrreeeekk

Unnamed
Unnamed

BE
TH

EL
 R

D 
SE

BE
TH

EL
 R

D 
SE

SID
NE

Y A
VE

SID
NE

Y A
VE

SSWW  BBAA
YY  SS

TT

SSTTAATTEE  HHWWYY  33  WW

SID
NE

Y R
D 

SW
SID

NE
Y R

D 
SW

PH
ILL

IPS
 R

D 
SE

PH
ILL

IPS
 R

D 
SE

SE LUND AVESE LUND AVE

JA
CK

SO
N A

VE
 S

E
JA

CK
SO

N A
VE

 S
E

GG LL
EENN

WW
OO OO

DD   
RR DD

  SSWW

STATE HWY 16 SE

STATE HWY 16 SE

WW  SSTTAATTEE  HHWWYY  1166

CCAA MM
PP UU

SS   
PP KK

WW
YY

BBAA
YY  SSTT

SSEE  BBIIEELLMMEEIIEERR  RRDD

SSEE  HHOORRSS TTMMAANN  RRDD

SE BAKER RDSE BAKER RD

LLOO
NNGG

  LLAA
KK EE

  RR
DD   

SS EE

SSEE  LLIIDDEERR  RRDD

SW LIDER RDSW LIDER RD

CL
OV

ER
 VA

LL
EY

 R
D 

SE
CL

OV
ER

 VA
LL

EY
 R

D 
SE

AN
DE

RS
ON

 H
ILL

 R
D 

SW
AN

DE
RS

ON
 H

ILL
 R

D 
SW

BBEEAA CC HH  DD RR  EE

BE
TH

EL
 AV

E
BE

TH
EL

 AV
E

LL AA
KK EE

VV II
EE WW

  DDRR  SSEE

SW COOK RDSW COOK RD

BR
AS

CH
 R

D 
SE

BR
AS

CH
 R

D 
SE

3R
D A

VE
 W

3R
D A

VE
 W

WE
ST

 AV
E

WE
ST

 AV
E

LL OO
NN EE

  BB
EE AA

RR   
LL NN

  SS
WW

SSWW  HHAARR PPEERR  RR DD

SSAA NN DD  DD OOLLLLAARR  RRDD  WW

MMCCCCOORRMMIICCKK  WWOOOODDSS  DDRR  SSWW

SE VAN SKIVER RDSE VAN SKIVER RD

SSEE  BBLLUUEEBBEERRRRYY  RRDD

GGLLEENNEEAA GG LLEE
  AAVV

EE   SSWW

LLIIEESSEEKKEE  LLNN  SSWW

HA
RO

LD
 D

R 
SE

HA
RO

LD
 D

R 
SE

CCRR
EE EE

KK   
VV II

EE WW
  CC

TT   SS
EE

DO
GW

OO
D 

RD
 SE

DO
GW

OO
D 

RD
 SE

SSEE  RR OOSSEE  RRDD

SSWW  BBIIRRCCHH  RRDD

TT UU
FFTTSS  AA

VVEE

  EE

W BENS LN

W BENS LN

LLOONNGG  LLAAKKEE  RRDD  SSEE

P:\Mapping\Maps_Generated\Port_Orchard\projects\09-10178.00\001\maps\3-4 Exist Sewer System.mxd

Existing Sewer
System

City of Port Orchard
W A S H I N G T O N

0 2,000 4,0001,000
Feet

1 inch = 2,500 feet

Data Sources: Kitsap County 2009
This map is a geographic representation based on information
available.  It does not represent survey data.  No warranty is
made concerning the accuracy, currency, or completeness of
data depicted on this map.
MAP DATE: DECEMBER 13 2007; UPDATED NOVEMBER 2009

¹

Legend
")P Pump Stations

Sewer Gravity Trunks
Sewer Force Mains
Sewer Pipes
Port Orchard UGA
Unincorporated Urban Growth Area
City of Bremerton
Parcels - Kitsap Co Nov 2009
Water Bodies
Rivers & Streams
Contours 5ft

Figure 3-4

Comprehensive
Sanitary Sewer

Plan Update



 



P:\Mapping\Maps_Generated\Port_Orchard\projects\07-10096.01\009\maps\3-5 UGA ULID #6.mxd

South Kitsap
UGA/ULID #6
Sub-Area Plan

City of Port Orchard
W A S H I N G T O N

Image Source: Kitsap County
This map is a geographic representation based on information
available.  It does not represent survey data.  No warranty is
made concerning the accuracy, currency, or completeness of
data depicted on this map.
MAP DATE: DECEMBER 13 2007

Figure 3-5

4

4

Comprehensive
Sanitary Sewer

Plan Update



 



BB ll
aacc kk

jjaa cc kk  CC
rree ee

kk

UU nnnn aa
mm ee dd

OO ll
nn ee

yy   CC
rr ee ee

kk

GGoorr sstt  CCrreeeekk

PP aa
rr ii ss

hh   CC
rr ee

ee kk

CC oooo ll
  CCrr eeee

kk

SSqquuaarree  CCrreeeekk

AA nn
nn aa

pp oo
ll ii ss

  CC
rr ee ee

kk

AA nn
dd ee

rr ss oo
nn   CC

rree ee kk

GGoo
rrss tt

  CCrr
ee ee kk

  tt rr ii
bbuu tt

aa rr yy

Salmonberr
y C

reek

Salmonberr
y C

reek

SS qquu aa
rr ee   

CCrr eeee
kk   tt rr

iibbuuttaarryy

Su
lliv

an
 Cr

eek
Su

lliv
an

 Cr
eek

BB ll aa
cc kk

jj aacc

kk  CCrreeeekk  ttrrii bbuutt aarryy

Coulter
 Creek

Coulter
 Creek

BBllaacckkjj aacckk   CCrreeeekk  ttrriibbuu ttaarryy

UUn nnnaammeedd

SSqq uu

aarree  CC rree eekk   tt rr ii
bbuu

tt aa rr
yy

UUnn nnaammeedd

UU nn
nn aa

mm ee
dd

UnnamedUnnamed

GG oo
rr ss tt

  CC rr eeee
kk   tt rr ii

bb uu
tt aa rr

yy

GG oo
rr ss tt   C

Crreeeekk  ttrriibbuu ttaarryy

Un
na

me
d

Un
na

me
d

Unnamed
Unnamed

UUnn nnaammeedd

SSqq uuaarr ee  CCrreeeekk

Unnamed
Unnamed

BE
TH

EL
 R

D 
SE

BE
TH

EL
 R

D 
SE

SID
NE

Y A
VE

SID
NE

Y A
VE

SSWW  BBAA
YY  SS

TT

SSTTAATTEE  HHWWYY  33  WW

SID
NE

Y R
D 

SW
SID

NE
Y R

D 
SW

PH
ILL

IPS
 R

D 
SE

PH
ILL

IPS
 R

D 
SE

SE LUND AVESE LUND AVE

JA
CK

SO
N A

VE
 S

E
JA

CK
SO

N A
VE

 S
E

GG LL
EENN

WW
OO OO

DD   
RR DD

  SSWW

STATE HWY 16 SE

STATE HWY 16 SE

WW  SSTTAATTEE  HHWWYY  1166

CCAA MM
PP UU

SS   
PP KK

WW
YY

BBAA
YY  SSTT

SSEE  BBIIEELLMMEEIIEERR  RRDD

SSEE  HHOORRSS TTMMAANN  RRDD

SE BAKER RDSE BAKER RD

LLOO
NNGG

  LLAA
KK EE

  RR
DD   

SS EE

SSEE  LLIIDDEERR  RRDD

SW LIDER RDSW LIDER RD

CL
OV

ER
 VA

LL
EY

 R
D 

SE
CL

OV
ER

 VA
LL

EY
 R

D 
SE

AN
DE

RS
ON

 H
ILL

 R
D 

SW
AN

DE
RS

ON
 H

ILL
 R

D 
SW

BBEEAA CC HH  DD RR  EE

BE
TH

EL
 AV

E
BE

TH
EL

 AV
E

LL AA
KK EE

VV II
EE WW

  DDRR  SSEE

SW COOK RDSW COOK RD

BR
AS

CH
 R

D 
SE

BR
AS

CH
 R

D 
SE

3R
D A

VE
 W

3R
D A

VE
 W

WE
ST

 AV
E

WE
ST

 AV
E

LL OO
NN EE

  BB
EE AA

RR   
LL NN

  SS
WW

SSWW  HHAARR PPEERR  RR DD

SSAA NN DD  DD OOLLLLAARR  RRDD  WW

SE VAN SKIVER RDSE VAN SKIVER RD

SSEE  BBLLUUEEBBEERRRRYY  RRDD

GGLLEENNEEAA GG LLEE
  AAVV

EE   SSWW

LLIIEESSEEKKEE  LLNN  SSWW

HA
RO

LD
 D

R 
SE

HA
RO

LD
 D

R 
SE

CCRR
EE EE

KK   
VV II

EE WW
  CC

TT   SS
EE

DO
GW

OO
D 

RD
 SE

DO
GW

OO
D 

RD
 SE

SSEE  RR OOSSEE  RRDD

SSWW  BBIIRRCCHH  RRDD

TT UU
FFTTSS  AA

VVEE

  EE

W BENS LN

W BENS LN

LLOONNGG  LLAAKKEE  RRDD  SSEE

P:\Mapping\Maps_Generated\Port_Orchard\projects\09-10178.00\001\maps\3-6 Sewer Basins & Conveyance System.mxd

Sewer Basins &
Conveyance
System

City of Port Orchard
W A S H I N G T O N

0 2,000 4,0001,000
Feet

1 inch = 2,500 feet

Data Sources: Kitsap County 2009
This map is a geographic representation based on information
available.  It does not represent survey data.  No warranty is
made concerning the accuracy, currency, or completeness of
data depicted on this map.
MAP DATE: DECEMBER 13 2007; UPDATED NOVEMBER 2009

¹

Legend
")P Pump Stations

Sewer Gravity Trunks
Sewer Force Mains
Sewer Pipes
Sewer Basins
City of Port Orchard
Port Orchard UGA
Unincorporated Urban Growth Area
City of Bremerton
Parcels - Kitsap Co June 07
Water Bodies
Rivers & Streams

Figure 3-6

Comprehensive
Sanitary Sewer

Plan Update



 



Ross Creek

Stream Augmentation
3-7Comprehensive Sanitary Sewer Plan

Port Orchard, Washington

Source: Goldsmith and Associates, Inc

Ross Creek Stream Augmentation System, Novemeber 2007



 



P:\Mapping\Maps_Generated\Port_Orchard\projects\07-10096.01\009\maps\3-8 South Kitsap Water Lines.mxd

Port Orchard &
the South Kitsap
Water Lines

City of Port Orchard
W A S H I N G T O N

Image Source: Kitsap County
This map is a geographic representation based on information
available.  It does not represent survey data.  No warranty is
made concerning the accuracy, currency, or completeness of
data depicted on this map.
MAP DATE AUGUST 2008; UPDATED AUGUST 2009

¹

Figure 3-8

Comprehensive
Sanitary Sewer

Plan Update



 



P:\Mapping\Maps_Generated\Port_Orchard\projects\07-10096.01\009\maps\3-9 Aquifer Recharge Areas.mxd

Aquifer
Recharge Areas

City of Port Orchard
W A S H I N G T O N

Image Source: Kitsap County
This map is a geographic representation based on information
available.  It does not represent survey data.  No warranty is
made concerning the accuracy, currency, or completeness of
data depicted on this map.
MAP DATE AUGUST 2008; UPDATED AUGUST 2009

¹

Figure 3-9

Comprehensive
Sanitary Sewer

Plan Update



 



  Comprehensive Sewer Plan Update 
 

Projects/Port Orchard/Sewer Plan – August 2010 21

4. PROJECTED POPULATION  
 
4.1 Existing Population  
 
Table 4-1 summarizes the population estimates prepared by the Washington State Office of 
Financial Management since the 2000 census. 
 

Table 4-1 
Historic Population 

 
 

Year 
Kitsap County City of Port Orchard 

Population Percent 
Change 

Population Percent 
Change 

Percent of 
County 

2000 Census 231,969 --- 7,693 --- 3.32 
2001 Estimate 233,400 0.60 7,810 1.52 3.35 
2002 Estimate 234,700 0.56 7,900 1.15 3.37 
2003 Estimate 237,000 0.98 7,910 0.13 3.34 
2004 Estimate 239,500 1.05 8,060 1.90 3.37 
2005 Estimate 240,400 0.38 8,250 2.36 3.43 
2006 Estimate 243,400 1.25 8,310 0.73 3.55 
2007 Estimate 244,800 0.58 8,420 1.01 3.44 

 
Table 4-1 does show a distinct trend for the City of Port Orchard to capture an increasing share 
of the Kitsap County population.  This is in accord with the intent of the Growth Management 
Act and indicates that current City and County policies are successful. 
 
City sewer service is budgeted based on the mix of commercial and residential customers 
reduced to the ‘equivalent residential units’ or ERU. One ERU is defined as the sewage 
generated by one single family home, estimated at 180 GPD.  Table 4-2 summarizes the historic 
relationship between residential and commercial customers served by City sewers as estimated 
by the City Department of Public Works. 
 

Table 4-2 
Equivalent Residential Units for City Sewer System 

 
 

Budget Year 
 

Total ERU 
Residential Commercial 

ERU Percent of Total ERU Percent of Total 
2001 4,087 2,791 68.3 1,296 31.7 
2002 4,201 2,855 68.0 1,346 32.3 
2003 4,077 2,853 70.0 1,224 30.0 
2004 4,185 2,895 69.2 1,290 30.8 
2005 4,319 3,011 69.7 1,308 30.3 
2006 4,407 3,030 68.8 1,377 31.2 

 
In addition to the Table 4-2 ERU numbers, McCormick Woods added an additional 616 ERU in 
2005 and 629 ERU in 2006.  Thus the total ERU served by the City sewer system was 4,935 in 
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2005 and 5,036 in 2006. Total ERU for the City sewer system through October 2007 is 4,643 
units, plus an additional 659 customers in McCormick Woods for a total of 5,302 ERU.  Most of 
the McCormick Woods customers are effluent pump units, which influences the organic loading 
but does not affect the sewer hydraulic loads as the sewage flow would be similar to regular 
homes.   
 
The City share of the treatment plant capacity as operated by the West Sound Utility District has 
been about 45 or 46 percent in recent years. 
 
Typical household size for Kitsap County is reported by OFM to be about 2.5 persons.  
However, Port Orchard may average only about 2.4 persons per household.  In both cases, the 
trend is for continued gradual reductions in the average household size.  Table 4-3 describes 
recent estimates of the share of City population served by the City sewer system. 
 

Table 4-3 
City Population Served by City Sewers 

Based on 2.4 Persons per Household 
 

Year City Population Residential ERU Served Population Percent Served 
2004 8,060 2,895 6,948 86.2 
2005 8,250 3,010 7,226 87.6 
2006 8,310 3,030 7,272 87.5 

 
Table 4-3 indicates that City sewers are serving a slightly increasing share of the City population.  
It also may be that most of the population growth within the city limits is occurring in areas 
served by the City sewer system. 
 
4.2 Kitsap County Population and Employment Projections 
 
Kitsap County has identified a series of Transportation Analysis Zones (TAZ) for the entire 
County, an excerpt of which is shown as Figure 4-1.  The TAZ associated with the City of Port 
Orchard, the urban growth area served by the City sewer system, and McCormick Woods are 
shown in Figure 4-2. 
 
As part of transportation analysis, population and employment projections for Kitsap County are 
distributed among all TAZ for 2025 conditions and for Build-out at current land use planning 
densities by County Planning.  The resulting projections have been assembled as summarized in 
Table 4-4. 
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Table 4-4 

Population and Employment by TAZ 
 

TAZ Area in 
Acres 

Basins 2025 Projections Build-Out Projections 
Population Employment Population Employment

154 222 4 & 5 1,104 380 1,111 398 
156 59 6 170 775 170 775 
158 51 4 & 5 224 106 225 105 
159 96 5 & 6 177 521 177 522 
161 29 6 30 461 30 480 
162 56 6 & 8 215 104 215 117 
163 182 8 &10 342 37 342 39 
164 273 7, 8, 10 1,194 710 1,195 714 
165 39 6 231 913 232 914 
166 72 5 & 6 415 48 415 49 
168 58 5 114 527 120 537 
169 314 7,10, 11 1,186 22 826 29 
170 53 6 & 8 349 133 350 133 
171 28 6 57 7 57 7 
172 18 5 34 43 24 49 
173 148 5, 6, 8 254 206 842 223 
180 72 6 & 8 655 26 725 47 
181 60 5 & 6 86 2 655 2 
182 119 5 105 124 287 266 
183 481 9 681 195 800 693 
188 1,043 9, 16, 17 826 75 826 827 
191 694 17 382 12 476 191 
194 109 6, 7, 11 1,212 400 1,213 89 
195 141 7 & 11 427 490 427 401 
197 43 6 90 2 96 4 
199 28 5 163 384 173 384 
201 304 9 & 13 210 135 220 373 
202 335 11 & 14 2,053 364 2,072 383 
203 294 14 468 79 839 850 
211 1,338 3, 12, 13 1,229 114 619 1,054 
212 108 12 & 13 54 119 61 608 
215 1,296 2, 15, 19, 

20, 21 
2,569 89 4,150 92 

216 2,013 1, 18, 21 2,997 0 3,526 0 
217 336 14 1,203 263 2,108 986 
223 468 12 242 73 280 376 
225 217 3 & 12 230 155 250 362 

Totals 11,194 --- 21,969 8,094 26,134 13,079 
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Some anomalies can be seen as the projections move from 2025 to Build-Out conditions.  Some 
residential properties will convert to commercial use, and some existing commercial land uses 
will evolve.  These differences are not deemed significant for the sewer system as a whole, or 
even for specific sewer trunks. 
 
 
4.3 Projected Growth Distribution by Basin 
 
The TAZ population and employment projections are proportioned among the sewer basins to 
generate wastewater flow into the trunk sewer system.  Of course some TAZ are not entirely 
with the City sewer service area so only part of the area, population, and employment shown in 
Table 4-4 will actually contribute to the City sewers.  The resulting distribution of population 
and employment follow specific parcels and are not directly related to proportional areas.  Some 
portions of certain basins and the relevant TAZ cannot be developed due to sensitive area 
concerns.  The resulting assumed distributions are summarized in Table 4-5. 
 

Table 4-5 
Population and Employment Projections by Basin 

 
Basin 2025 Projections Build-Out Projections 

Population Employment Population Employment 
1 1,199 0 1,410 0 
2 642 18 1,038 618 
3 1,000 39 1,000 247 
4 508 178 512 186 
5 611 925 935 1,035 
6 2,319 2,664 2,832 2,707 
7 937 422 1,117 554 
8 942 411 957 426 
9 513 139 585 536 
10 1,166 288 1,022 293 
11 1,955 343 1,986 600 
12 240 289 195 1,318 
13 173 92 115 513 
14 1,824 373 2,059 801 
15 257 9 415 9 
16 165 8 165 83 
17 387 40 401 452 
18 599 0 705 0 
19 385 36 623 37 
20 771 27 1,245 28 
21 1,113 0 1,535 0 

Totals 17,706 6,301 20,839 10,211 
 
The resulting projections of population and employment shown in Table 4-5 allow wastewater 
flows to be projected for the two future conditions. 
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4.4 Industrial Connections 
 
The City has three structures classified as an industrial/manufacturing building type by the City 
Building Inspector.  These are summarized in Table 4-6. 
 

Table 4-6 
Industrial Structures 

 
Address Owner Telephone Business 

1340 Lumsden Road Tony Jacobellis 206-842-6352  
1420 Lumsden Road Gig Harbor Holdings LLC 360-876-5800 ICS Controls 
1540 Leader International Rick Flaherty 360-895-1184  
 
In addition, there are a number of marine related businesses, which are summarized in Table 4-7. 
 

Table 4-7 
Marine Related Businesses 

 
Name Address Contact Phone 

Port Orchard Marine Railway 405 Bay Street Jeremy McNeil 702-966-8041 
Sinclair Inlet Marina 501 Bay Street Peter & Kathleen 

Tierman 
360-895-5167 

Thompson Pile Driving 1089 Bay Street Paul Fritts 360-731-8911 
Port Orchard Marina 707 Sidney Ave Brian Sauer 360-876-5535 ext 23 
Dock Side Yacht Sales 53 Bay Street  360-876-9016 
Kitsap Marina 1595 Bay Street Rudolph Oelofse 206-634-3080 
Suldan’s Boat Works 1345 Bay Street Greg, Mark, 

Mike Suldan 
360-867-3435 

 
None of these facilities are believed to have a State Waste Discharge Permit from the 
Department of Ecology. 
 
4.5 South Kitsap Industrial Area  
 
Bremerton National Airport has been the most visible facility within the SKIA.  These aircraft 
related facilities include terminal buildings, hangers, aircraft maintenance facilities, aviation fuel 
storage, and other aviation related businesses.  Kitsap County Public Works has a number of 
facilities within SKIA including the Public Works Annex, plus the Household Hazardous Waste 
Facility and the Olympic View Transfer Station operated by Waste Management. 
 
The former Kitsap County Landfill is also within the SKIA.  This facility has been closed and 
capped.  Historically, leachate from this facility was spread on the vegetation ground cover.  The 
City has recently reached an agreement for the leachate to be trunked to the City sewer system 
for discharge into a manhole in Bay Street at SW Wilkens Drive. 
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5. WASTEWATER FLOWS  
 
5.1 Historic Wastewater Flows  
 
All wastewater from the City sewer system passes through the Marina Pump Station to reach the 
South Kitsap Water Reclamation Facility.  Flow at the pump station is metered.  Wastewater 
flow for Port Orchard is seasonal, as it is for most western Washington communities.  Late 
summer from July through September is usually dry and flows are minimal.  Early winter brings 
significant rainstorms and wastewater flow rises accordingly. 
 
Review of metered wastewater flow over several recent years allows four flow parameters to be 
identified that are useful in projecting future flow conditions: 

• The total annual flow defines the average daily flow. 
• Summer minimal flows define the approximate sewage component 
• Winter flows during periods without significant rain, less the summer minimum, defines 

the infiltration component 
• Winter flow during or following a significant rainstorm defines the rain-induced 

infiltration inflow component 
 
Selected City flow records for the Marina Pump Station are summarized in Table 5-1. 
 

Table 5-1 
Marina Pump Station Flow Summary 

Monthly Average Flow in Millions of Gallons per Day 
 

Month 2007 2006 2005 2004 
July 0.679 0.658 0.657 na 

August 0.663 0.633 0.643 0.675 
September 0.688 0.641 0.651 0.683 

Average 0.677 0.644 0.650 0.679 
     

January 0.902 1.266 0.843 1.037 
February 0.740 0.849 0.728 0.794 

November 0.778 1.128 0.792 0.722 
December 1.087 1.001 0.991 0.856 

Average 0.877 1.061 0.839 0.852 
     

Maximum Day 3 Dec @ 3.84 14 Dec @ 3.37 18 Jan @ 1.75 10 Dec @ 2.08 
Rain inches 5.15 2.41 1.50 2.15 
Note: Flow data are not available for some months, and other months are incomplete. 

 
The early December 2007 storm event was likely an abnormal occurrence.  The maximum daily 
flow was recorded on 3 December 2007 was 3.84 MGD, which is within the existing station 
capacity of 4,000 GPM (5.8 MGD) as discussed in Section 3.2.  Average daily flows over entire 
years for the City sewer system are computed as shown in Table 5-2 for the calendar years 2004, 
2005, and 2006 from City records for the Marina Pump Station. 
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Table 5-2 

Annual Average Daily Flow in MGD 
 

Month 2007 2006 2005 2004 
Jan 0.902 1.266 0.843 1.037 
Feb 0.740 0.849 0.728 0.794 
Mar 0.802 0.744 0.766 0.758 
Apr 0.699 0.702 0.796 0.687 
May 0.721 0.692 0.726 0.714 
Jun 0.708 0.684 0.695 0.700 
Jul 0.679 0.658 0.657 0.000 

Aug 0.663 0.633 0.643 0.675 
Sep 0.688 0.641 0.651 0.683 
Oct 0.716 0.644 0.681 0.000 
Nov 0.758 1.128 0.792 0.722 
Dec 1.097 1.001 0.991 0.856 
Total 9.164 9.642 8.969 7.626 

Average 0.764 0.804 0.747 0.763 
 
As shown in Table 5-2, the 2006 calendar year included three months with flows averaging more 
than 1.000 MGD.  These high months may have been unusual due to severe rainstorms such as 
the event on December 2nd when 5.15 inches of precipitation was recorded.  These severe events 
form the benchmarks to gage the capacity of the sewer system.  No overflow occurred during 
that event any where in the City sewer system – meaning, the sewer system has adequate 
capacity to accommodate such peak storm events under existing conditions. 
 
5.2 Existing Unit Flows  
 
Annual average daily flows as shown in Table 5-2 divided by the number of ERU described in 
Section 3.1 for the referenced year, including McCormick Woods, provides the unit flow in 
gallons per day per ERU.  These computations are summarized in Table 5-3. 
 

Table 5-3 
Average Day Flow per ERU 

 
Parameter 2007 2006 2005 2004 

Annual Average Day Gallons 764,000 804,000 747,000 763,000 
ERU  5,036 4,935 4,830 
Gallons per ERU  160 151 158 

 
Table 5-3 indicates that on an annual average day basis, each equivalent residential unit 
connected to the City sewer system contributes about 160 gallons.  At the City housing rate of 
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2.4 persons per household, the historic per capita wastewater generation rate has been about 67 
GPD per person, which is similar to other communities in the Puget Sound area. 
 
Wastewater flow per employee is a more difficult value to derive.  Commercial flow varies 
widely.  Retail stores may generate little wastewater.  Food establishments and some industries 
may generate high flows per employee.  Even establishing the number of employees within city 
limits poses challenges.  Puget Sound Regional Council has employment data; however the basis 
of PSRC data collection changed between 2004 and 2005, which resulted in significantly 
different employment numbers.  This is the best employment data available and provides the best 
basis for estimating the average wastewater flow generated in the City as summarized in Table 5-
4 based on 160 GPD per ERU divided by the Employees per ERU for the relevant year. 
 

Table 5-4 
Wastewater Flow per Employee 

 
Year Employment Commercial ERU Employees per ERU GPD per Employee 
2006 4,778 1,377 3.5 45.7 
2005 4,873 1,308 3.7 43.2 
2004 2,108 1,290 1.6 100.0 
2003 1,910 1,224 1.6 100.0 

 
The data for 2005 and 2006 appears to be the most complete in terms of an accurate estimate of 
employment connected to City sewers.  An average day wastewater flow of 45 GPD per 
employee is believed to be similar to the experience of other Puget Sound jurisdictions, though 
slightly higher, and will be used for this planning analysis. 
 
5.3 Peaking Factors  
 
Comparison of the maximum day events recorded in recent years defines the peak day factors 
experienced by the City sewer system.  These comparisons are summarized in Table 5-5. 
 

Table 5-5 
Historic Peak Day Factor for City Sewer System 

 
Peaking Elements 2007 2006 2005 2004 

Peak Day of Year in MGD 3.838 3.367 1.754 2.075 
Average Day of Year in MGD 0.764 0.804 0.747 0.763 

Peak Day Factor 5.0 4.2 2.3 2.7 
 
Available data is not sufficient to establish the peak hour flow for the City sewer system.  The 
peak hour factor needs to recognize that the storm hydrograph as it moves through the sewer 
system may coincide with the diurnal peak for the day.  Accordingly, the peak hour factor for the 
City sewer system is estimated at 6 multiplied by the average day flow.  For the year 2007, the 
peak hour flow is estimated to have been about 6 x 0.764 MGD = 4.6 MGD.  This rate is within 
the existing capacity of the Marina Pump Station as discussed in Section 3-2.  Since the station 
was able to accommodate the 14 December 2006 event without an overflow, this peaking factor 
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is believed to be appropriate.  The general experience of most communities is that peaking 
factors decline as the population and employment increases, especially if the sewer system is 
rehabilitated to reduce extraneous flows such as infiltration and inflow. 
 
5.4 South Kitsap Industrial Area Projections 
 
The potable water demand stated for the projected 9,350 employees in the SKIA Plan is 
presented as the average day demand in 2017 being 1.4 MGD, or about 150 GPD per employee.  
The industrial development is projected to generate an average day wastewater flow of about 1.2 
MGD, or about 85 percent of the potable water demand.  This is a typical relationship.  However, 
historic recorded flows indicate wastewater averages about 28 GPD per employee. 
 
No specific quantity is mentioned in the SKIA Plan for peak hour wastewater flow.  Peak hour 
industrial/commercial/business wastewater flow is usually at least double the average, which 
would be about 2.4 MGD.  An allowance for infiltration/inflow must also be included.  These 
extraneous flows during a winter storm may average 800 GPD per acre.  At that rate the 550 net 
developed acres would produce about 0.44 MGD.  Therefore, the total peak hour SKIA 
wastewater flow projected from the Plan would be about 2.84 MGD. 
 
The projected water demand stated in the SKIA Plan is considerably more than the 101 
GPD/employee used in 1997 (the only date referenced).  Even the 1997 value is about triple the 
usual water use in commercial and business park development.  The SKIA Plan could be 
indicative that a water-intensive industrial use is expected within SKIA.  This seems unlikely.  
The high water use recorded in 1997 may be due to washing of aircraft stored at the airport, 
which is not a water demand likely to increase significantly. 
 
The Kitsap County Solid Waste Facility is located within the SKIA and leachate from that 
facility has been discussed as a possible contribution to any sewerage facilities serving the area.  
The projected wastewater volume would seem adequate to include this flow, though the pollutant 
loading may need separate consideration. 
 
The SKIA is a large site with many possibilities for future development, such as a NASCAR race 
track or another major facility.  However, these possibilities are only speculative for now.  
Consequently, longer term or build-out projections of wastewater flow projection for the SKIA 
have not yet been developed by the City of Bremerton or the Port of Bremerton. 
 
5.5 McCormick Woods 
 
The June 2005 ‘Sewer Capacity Analysis’ prepared for McCormick Woods North Phase 1 
summarizes the current land use planning for parcels within the McCormick Woods development 
that will be tributary to the Old Clifton Road sewer as shown on Figure 5-1 (an excerpt from the 
planning map prepared for that development).  That ‘Analysis’ provides more detail of future 
development than the TAZ projections shown in Tables 4-4 and 4-5; and such detail is 
appropriate to the largest development area now served by the City.  Those development parcels 
that will be tributary to the McCormick Woods Pump Station No 2 through the 15-inch pipe 
from the west can be summarized as follows for average day wastewater flow conditions: 
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 Residential  2,677 units   160 GPD/unit  0.428 MGD 
 Commercial  4,291 employees  45 GPD/employee 0.193 MGD 
 High School  1,100 students & staff  26 GPD/person 0.029 MGD 
 Recreation Park little use during school  ----------  0.010 MGD 
  Projected Average Day Domestic Sewage     0.660 MGD 
 
This portion of the McCormick Woods development totals about 487.1 acres.  Under wet 
weather conditions, infiltration and rain-induced inflow may average 800 GPD per acre at peak 
hour for these parcels that include many homes using low pressure sewer systems instead of 
conventional gravity sewers.  The resulting extraneous flow is projected to total about 0.390 
MGD.  Total flow from the west in the 15-inch pipe in Old Clifton Road under peak hour 
conditions is estimated as follows: 
 Domestic Sewage = 0.660 MGD x 3.0 peak factor    = 1.980 MGD 
 Infiltration & Inflow = 487.1 acres x 800 GPD/acre  = 0.390 MGD 
  Total peak hour wastewater flow      2.370 MGD 
 
Additional parcels enter Pump Station No 2 through other piping as summarized below: 
 Residential 808 units  160 GPD/unit   0.129 MGD 
 Commercial 347 employees 45 GPD/employee  0.016 MGD 
 Club House 90 persons  50 GPD/person  0.005 MGD 
 Inn/Motel 200 rooms  130 GPD/room  0.026 MGD 
  Total average day sewage flow    0.176 MGD 
 
These additional parcels encompass about 658.6 acres.  Under wet weather conditions, this land 
area may average 800 GPD per acre.  The total peak hour flow from these parcels is estimated as 
follows: 
 Domestic Sewage = 0.176 MGD x 3.0 peak factor    = 0.528 MGD 
 Infiltration & Inflow = 487.1 acres x 800 GPD/acre  = 0.527 MGD 
  Total peak hour wastewater flow      1.055 MGD 
 
Pumping capacity required for the McCormick Woods parcels at Pump Station 2 is summarized 
as follows: 
 From the west in Old Clifton Road  2.370 MGD 
 From other parcels    1.055 MGD 
  Total Peak Hour Flow   3.425 MGD = 2,379 GPM 
 
This value indicates that when the parcels are fully developed some years in the future, the 
McCormick Woods Pump Station No 2 capacity will need to be about doubled.  The influent 
gravity pipes and the force main have adequate capacity to accommodate this increase.  
 
Several additional parcels are planned to discharge through separate pump stations downstream 
of the McCormick Woods Pump Station No 2.  The flow from these parcels is summarized 
below: 
 Residential 687 units 160 GPD/unit = 0.110 MGD x 3.0 peak  = 0.330 MGD  
 Land area 338.7 acres 800 GPD/acre     = 0.271 MGD 
  Total additional peak hour flow to force main   = 0.601 MGD 
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The peak hour flow from McCormick Woods parcels without SKIA in the 15-inch gravity sewer 
in Old Clifton Road between McCormick Woods Pump Station No 2 and No 1 would total about 
3.425 + 0.601 = 4.026 MGD, which is within the flowing full capacity of 4.8 MGD for this pipe 
stretch. 
 
5.6 Sedgwick Road Developments 
 
The sewer basins along SW Sedgwick Road and Pottery Avenue as shown on Figure 3-6 as 
Basins 3, 12, 13, and 14 are experiencing considerable development interest.  The build-out 
population for Basin 3 in particular may exceed the projections shown in Table 4-5 due to the 
proposed Stetson Heights development proposed by Quadrant Homes.  This development alone 
is planned for 385 single family homes.  At the typical household size for Port Orchard of 2.4 
persons, these homes would contain over 900 people; yet Table 4-5 projects the population for 
the entire basin as only 530 people. 
 
A number of commercial developments have occurred in recent years and others are planned for 
this area.  However, available data does not indicate a reason to question the employment 
projections. 
 
5.7 Projected Wastewater Flows  
 
Wastewater flows are projected to future conditions to identify the sewerage facilities needed to 
accommodate residential and commercial developments based on the land uses established by 
current zoning for the urban growth area tributary to the City sewer system.   
 
Build-out conditions were projected first to establish the maximum capacities needed as 
summarized in Table 5-6 assuming future unit flows are similar to those recorded in the past 
based on the basin delineation shown in Figure 3-6 and including SKIA. 
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Table 5-6 

Projected Build-Out Wastewater Flow in Trunk Conveyance Facilities 
 
Trunk Facility Contributing Basins Avg. Day 

GPD 
Peak 

Factor
Peak Hour Flow 

Build-Out Capacity Needed
A 4 43,000 5.0 0.21 MGD 
B 5 109,000 5.0 0.55 MGD 

Bay Street 4 & 5 152,000 5.0 0.76 MGD & 630 GPM 
C-east 6 & Coast PS 471,000 5.0 2.32 MGD 
C-west D & F 2,553,000 4.0 10.21 MGD 

D 8 + E & H 2,471,000 3.5 8.65 MGD 
Marina PS C-east & west 3,016,000 4.5 12.07 MGD & 10,060 GPM 
Sedgwick 14-S  23,000 5.0 0.115 MGD & 96 GPM 

 
E 

11, 13, & 14-N 
+ Bravo & Albertson 

 
501,000 

 
4.5 

 
2.45 MGD 

F 10 82,000 5.0 0.41 MGD 
G 3 & 13 354,000 3.0 1.42 MGD 

Albertson PS 3 & 13 154,000 3.0 0.46 MGD & 390 GPM 
H 7 + McCormick PS 1 1,608,000 4.0 6.43 MGD 

McCormick 1 I 1,793,000 4.0 7.17 MGD & 5,000 GPM 
Ridge PS 16 15,000 5.0 0.074 MGD & 62 GPM 

 
I 

2, 9, 15 + Ridge & 
McCormick 2 

 
1,793,000 

 
4.0 

 
7.17 MGD 

McCormick 2 J & K 1,617,000 3.0 4.85 MGD & 4,000 GPM 
J 1, 17, & 18 1,386,000 3.5 4.85 MGD 
K 19, 20, & 21 231,000 5.0 1.16 MGD 

SKIA SKIA 1,197,000 2.4 2.87 MGD & 2,000 GPM 
 
Future peaking factors identified in Table 5-5 from historic data are expected to decline as the 
system expands and population grows, as shown in Table 5-6 for several reasons:   

• Some decline can be expected simply as sewer systems increase in size and the local 
peaks become averaged with the broader system.   

• New constriction is anticipated to allow less infiltration and inflow to enter the sewers, 
which is a major contributor to peak flows.   

• Some rehabilitation of existing sewers will also occur, which should at least allow the 
existing sewers to maintain the historic peaking factors and may reduce these factors 
somewhat.   

Accordingly, a peak factor of less than 5 multiplied by average day flow is believed appropriate 
for several parts of the system.  This factor will decrease to about 4.0 or even 3.0 as more trunks 
are combined.  Commercial areas will be a further exception, since their peaking factors are 
normally even less; perhaps as low as 2.4 may be appropriate. 
 
Conditions were then projected for 2025 to establish the facilities needed in a more immediate 
timeframe as summarized in Table 5-7. 
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Table 5-7 

Projected 2025 Wastewater Flow in Trunk Conveyance Facilities 
 
Trunk Facility Contributing Basins Avg. Day 

GPD 
Peak 

Factor
Peak Hour Flow 

A 4 42,000 5.0 0.21 MGD 
B 5 88,000 5.0 0.42 MGD 

Bay Street 4 & 5 130,000 5.0 0.65 MGD & 540 GPM 
C-east 6 & Coast PS 407,000 5.0 2.04 MGD 
C-west D & F 2,405,000 4.5 9.62 MGD 

D 8 + E & H 2,314,000 4.5 8.10 MGD 
Marina PS C-east & west 2,813,000 4.0 11.25 MGD & 9,380 GPM 
Sedgwick 14-S  23,000 5.0 0.12 MGD & 96 GPM 

 
E 

11, 13, & 14-N 
+ Bravo & Albertson 

 
381,000 

 
4.5 

 
1.72 MGD 

F 10 91,000 5.0 0.46 MGD 
G 3 & 13 343,000 4.0 1.37 MGD 

Albertson PS 3 & 13 150,000 3.0 0.45 MGD & 370 GPM 
H 7 + McCormick PS 1 1,525,000 4.0 6.10 MGD 

McCormick 1 I 1,661,000 4.5 6.65 MGD & 5,540 GPM 
Ridge PS 16 11,000 5.0 0.057 MGD &  48 GPM 

 
I 

2, 9, 15 + Ridge & 
McCormick 2 

 
1,661,000 

 
4.0 

 
6.65 MGD 

McCormick 2 J & K 1,533,000 3.0 4.60 MGD & 3,830 GPM 
J 1, 17, & 18 1,378,000 3.5 4.82 MGD 
K 19, 20, & 21 155,000 5.0 0.78 MGD 

SKIA SKIA 1,197,000 2.4 2.87 MGD 
 
The projected peak hour flows shown in Tables 5-6 and 5-7 allow the existing conveyance 
facilities to be evaluated for adequate capacities to accommodate future flow conditions. 
 
Average day flow in 2025 is projected from the population projection shown in Table 4-4 at 67 
GPD per capita, plus the projected employment at 45 GPD per employee.  The 2025 average day 
flow projection is 2.813 MGD, which is about 3.5 times the average day flow recorded at the 
Marina Pump Station for 2006 as shown in Table 5-2.   
 
The projected annual average day flow for the Build-Out Projection shown in Table 4-4 is about 
3.016 MGD, which is only about 7 percent above the 2025 projected average day flow. 
 
These values are only projections based on data currently available.  Planning assumptions do 
change over the years.  The flow projections should be reviewed from time to time as better 
planning data becomes available. 
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6. CONVEYANCE SYSTEM   
 
6.1 Existing City Sewer Pipe System Evaluation 
 
Not all of the flows projected in Table 5-6 and 5-7 can be conveyed by the existing City sewer 
system of interceptor pipes, pump stations, and force mains.  Table 6-1 summarized the City 
conveyance system in relation to the projected peak hour flows to identify which elements will 
be stressed. 
 

Table 6-1 
Projected Conveyance Pipe Capacity Limitations 

Peak Hour Flow Projections 
 
Trunk Location Exist Inches 

Diameter 
2025 Projection Build-out Projection 

MGD Pipe Inches MGD Pipe Inches 
A Bay Street 12 0.21 ok 0.21 ok 
B Bay Street 10 0.42 ok 0.55 ok 

C-east Bay Street 18 2.04 ok 2.32 ok 
C-west Bay Street 24 9.62 33 10.21 ok 
D – 1  Port Orchard 12 (new) 8.10 ok 8.65 ok 
D – 2  Port Orchard 12 (old) 18 18 

E ravine 10 1.72 15 2.45 15 
F Bay Street 18 0.46 ok 0.41 ok 
G Pottery Avenue 10 1.37 15 1.42 15 
H Tremont Street 15 6.10 21 6.43 24 
I Old Clifton Road 15 6.65 18 7.17 18 
J Old Clifton Road 15 4.82 18 4.85 18 
K McCormick Woods 10 0.78 ok 1.16 12 

 
Several of the trunks are shown in Table 6-1 to need more capacity for 2025 or built-out flow 
projections.  These trunks are discussed below; and the alternatives believed appropriate are 
explored in the next chapter. 
 
6.2 Existing Sewer Pump Stations 
 
Table 6-2 provides a summary of capacity limitations for the principal pump stations of the City 
trunk sewer system, and the associated force mains. 
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Table 6-2 

Projected Pump Station Capacity Limitations 
 

Pump 
Station 

Existing Parameters 2025 Projection Build-out Projection 
GPM Force Main Inches GPM Pipe Inches GPM Pipe Inches 

Coast 515 none – lift station 540 ok 630 ok 
Marina 3,700 18 9,380 24 10,060 24 

McCormick 1 1,000 16 5,000 ok 5,540 18 
McCormick 2 1,000 16 3,830 ok 4,000 ok 

Albertson 176 6 380 ok 370 ok 
Sedgwick 180 6 96 ok 96 ok 

 
Force main should be designed with sufficient pipe diameter that velocities remain below 8 feet 
per second under peak flow conditions and above 2 feet per second at low flow conditions, 
which is the criteria used to indicate acceptable force mains in Table 6-2. 
 
Engineering field inspections were conducted for three pump stations within the City sewer 
system to identify improvements needed that should be included in the capital improvement 
program.  The McCormick Woods Pump Stations No 1 and No 2 plus the Marina Pump Station 
are the most important stations to the functioning of the City sewer system, and were selected for 
this evaluation. 
 

Marina Pump Station 
 
Existing Facilities: Marina lift station is located on Bay Street and was built in 1983.  The 
pump control and generator room was built on an existing concrete wastewater treatment tank, 
likely a clarifier.  The exact age of the tank and surrounding sheet pile is unknown, but it was 
likely built in the early 1960s.  The pump station wet well and drywell were also constructed in 
1983 and are in the parking lot just south of the control building.  The structure that houses the 
wetwell and drywell is substantial with 18-inch reinforced concrete walls and a 36-foot by 28.5-
foot by 24-foot deep building envelope.  
 
The Marina Pump Station is located at the shoreline and is the last pump station before the City 
wastewater reaches the treatment plant.  The station collects sewage from the upper basin and the 
heavy STEP component that entering McCormick Woods Pump Stations 1 and 2 has been 
diluted.  The Marina Pump Station does receive a great deal of storm water flow form older parts 
of the sewer system during storm events.  Odor is confined to the wet well and corrosion 
associated with sewage does not seem to be an issue.  
 
The pump station is designed with two 25 HP chopper pumps to convey typical sewage flow and 
two larger 150 HP centrifugal pumps to convey high flows associated with storms.  The large 
pumps are each rated for 2,600 GPM at 115 feet of lift.  Storm flows that exceed the capacity of 
the two main pumps discharge excess flow through an overflow pipe leading to Sinclair Inlet.     
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The large 150 HP pumps are plumbed from the wet well and to an 18-inch force main with 14-
inch ductile iron pipe.  Each large pump is equipped with a 14-inch plug valve on the inlet side 
and a 14-inch check valve and plug valve on the discharge side.  The smaller 25 HP chopper 
pumps are plumbed from the wet well and to the force main in a similar fashion with 8-inch pipe 
and valves.  Separate flow meters measure flow from the large pump and the small pumps and 
are located before the 18-inch force main.  These flow meters measure low flows associated with 
sanitary sewer and the high flows discharged during storm events.   
 
The drywell is in excellent condition and the valves are likely to be in working order.  
Verification of the valve’s heath and proper operation is recommended.  The capacity of these 
valves and force mains are in excess of the current pump discharge rates and provide capacity 
into the future.  For example, the large pumps are rated for force main are ideally designed 
between 4 and 8 feet per second (fps) fluid velocity.  Following this criteria a 14-inch valve can 
convey approximately 3,900 GPM at 8 fps and an 18-inch force main can convey about 6,800 
GPM at 8 fps.   
 
A detailed list of equipment sizes and dimensions of equipment was developed for this 
evaluation based on a field visit on July 9th, 2008, and on plans developed by KCM, Incorporated  
for the Marina Pump Station, dated March 1983.  
 
Deficiencies: The main deficiencies at the Marina Pump Station include the following: The 
large pumps are reaching the end of their lifespan.  Control of the large pump includes one VFD 
system and one constant speed system resulting in the VFD controlled pump being operated 
more often causing uneven wear.  The engine-generator is becoming difficult to maintain as parts 
are becoming scarce, the generator’s automatic transfer switch (ATS) is 25 years old, and the 
generator fuel storage does not provide secondary containment.  The drywell ventilation needs to 
be continuous and provide 6 air exchanges per hour to meet DOE requirements.  The ventilation 
duct work appears to be adequately sized and a new fan and controls may be all that is needed.  
The sheet pile structure around the water side of the control room is beginning to fail potentially 
compromising the building foundation.   
 
Items that need further investigation before it can be determined if replacement, repair or 
modification is required include, the plug and check valves around the pumps and on force main, 
drywell and control room lighting, the potable water connection for cross connection control, 
drywell sump pump, wetwell access, wetwell condition, and the level sensing system.      
 
Recommendations: Replace the two large 150 HP pumps and replace the constant speed 
controller of Pump 2 with new VFD system.   Replace generator, fuel tank and ATS.  Replace 
ventilation fan and controls in drywell ventilation system to provide 6 air exchanges per hour and 
to operate continuously.  Construct new ring of sheet pile around control room and replace 
backfill. 
 
Upon further investigation the following items may need to be replaced or rehabilitated if they 
are determined to be in poor condition.  These items include, check and plug valves in drywell 
associated with pumps and force main, the drywell sump pump, the wet well interior, the level 
sensor system, and the potable water system cross connection control valve. 



  Comprehensive Sewer Plan Update 
 

Projects/Port Orchard/Sewer Plan – August 2010 37

 
Optional changes that would improve the stations operation, but are not absolutely required are 
described as follows.  Replace the existing VFD that controls Pump 1 to provide a matched set of 
controllers.  Improve lighting in the drywell and control room.  Increase access to wet well for 
better maintenance. 
 
 

McCormick Woods Pump Stations No 1 and No 2 
 
Existing Conditions: McCormick Woods Pump Stations 1 and 2 were built as part of ULID No 
6 in late 1994 or 1995.  Pump Station No 1 is located on Old Tremont Street just west of SR 16 
and Pump Station No 2 is located on Old Clifton Road near McCormick Woods.  The pump 
stations share a common design with the exception of the pump and generator size.  Both pump 
stations are designed with duplex submersible pumps, an exterior control panel, a stand alone 
generator, a 10-foot by 10-foot fiberglass reinforced building to house chlorine bleach injection 
equipment and air compressor for force main corrosion control, chemical holding tank and an air 
scrubber for odor control.   
 
Both pump stations are constructed with the same valve arrangement.  A 10-inch check and plug 
valve follow each pump, piping then combines to flow through a 16-inch isolation plug valve 
and into the force main.  The capacity of these valves and force mains are well in excess of the 
current pump stations demands and provide capacity well into the future.  For example, force 
main are ideally designed between 4 and 8 feet per second (fps) fluid velocity.  Following this 
criteria a 10-inch valve can convey approximately 2,000 GPM at 8 fps and a 16-inch force main 
can convey about 5,100 GPM at 8 fps.   
 
A detailed list of equipment sizes and dimensions of equipment was developed based on a field 
visit on July 9th, 2008, plus plans developed by NL Olson and Associates for ULID No. 6, 
McCormick Woods Lift Stations 1 and 2, dated June 1994.  
 
Pump Station No 1 collects flow from the County Juvenile Detention Center, an office park, the 
decant facility operated by the City, and flow from McCormick Woods Pump Station No 2.  The 
sewage is a mixture of fresh gravity sewage and aged STEP sewage from Pump Station No 2.  
Odor and corrosion is an issue, but not as severe as Pump Station 2.  Ragging is occasionally a 
problem as a result of the inmates at the detention center flushing items down the toilets.    
 
Pump Station No 2 receives sewage from the McCormick Woods development.  Most houses in 
the McCormick Woods area have septic tanks with effluent pumps (STEP systems) that 
discharge the effluent to Pump Station No 2.  As a result, the sewage reaching the pump station 
is aged and odorous.  Efforts to reduce the odor and possibly other constituents in the aged 
influent sewage with chlorine bleach (NaOCl) have led to tremendous corrosion problems.   
 
Deficiencies: Pump Station 1 and 2 have similar problems with those at Station 2 being more 
severe.  Each station has corrosion issues with aged valves that do not operate, pipe saddles that 
are corroded and have failed or are close to failure, check valves that are slow to close due to 
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missing or rusted springs resulting in loud operation and pressure surges in the force main, and 
rails and rail mounts that are corroded and need replacement. 
 
Discharge piping from the pump up to the elbow exiting the wet well is designed with an 8-inch 
force main.  This pipe is oversized, likely to provide for future growth.  The problem that can 
occur from the excess size is the exit velocity can be too low to carry larger solids up the stack.  
As a result, a chunk of gravel or other large and dense solid can get trapped near the pump 
causing unnecessary damage.  This is not likely a problem with STEP systems as in Pump 
Station 2, but may be a problem with Pump Station 1.  
 
Odor control systems that filter the exhaust air are not currently operated at the either pump 
station since they are not effective at removing odor.  Operator reports that the odor control 
systems have never worked effectively suggest the media in the systems may not have been well 
matched for the odor creating chemicals present in the STEP system effluent.   
 
Related to odor control is the wet well storage volume.  The construction drawings show 7-feet 
of active storage in the wet well.  This provides excessive storage causing sewage in the wetwell 
to age unnecessarily.  The active storage in the wet well should about one-quarter the volume for 
Station 2 and one-third the volume for Station 1 to protect the pumps against over-cycling.     
 
Chemical injection systems at each pump station use chlorine bleach that is hazardous, causes 
corrosion, and may inhibit treatment processes down stream at the wastewater treatment plant.  
 
The pumps and control systems are close to 25-years old and are likely nearing the end of their 
lifespan.  This was reinforced by the fact that on the day of my site visit, one of the pumps failed 
at Pump Station 2. 
 
No equipment is available to remove and service pumps other than independent contractor.  No 
area lighting provided.  These deficiencies make maintenance difficult. 
 
More examination of the wetwell, force main and discharge piping is recommended.  The 
existing equipment is sized large enough for future use.  For this report is assumed that the 
structures may be reused.     
 
Recommendations: 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.  Purchase a truck with a Pump with a 
swinging boom to be used to service all the pump stations.  
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6.3 Infiltration and Inflow 
 
Ecology Publication No 97-03 defines criteria for determination of whether excessive infiltration 
or inflow may exist in a sewer system based on the served population.  Table 6-3 shows the 
maximum day flow recorded at the Marina Pump Station in relation to the annual average day 
flow.  The ratio of these flows is an indication of the magnitude of infiltration and the response 
to rainfall.  The approximate served population shown in Table 6-3 was derived from the historic 
populations shown in Table 4-1 and the residential ERU shown in Table 4-2 at 2.4 persons per 
residential unit. 
 

Table 6-3 
Marina Pump Station Flow Summary 

Monthly Average Flow in Millions of Gallons per Day 
 

Month 2007 2006 2005 2004 
Maximum Day 3 Dec @ 3.84 14 Dec @ 3.367 18 Jan @ 1.754 10 Dec @ 2.075 

Rain inches 5.15 2.41 1.50 2.15 
Annual Average 0.764 0.804 0.747 0.763 

Ratio 5.0 4.2 2.3 2.7 
Served Population 7,333 7,272 7,226 6,948 
Average GPD per 

Capita 
 

104 
 

110 
 

103 
 

110 
Average GPD per 
Capita in Storm 

 
702 

 
463 

 
243 

 
299 

 
The early December 2007 storm event was likely an abnormal occurrence.  The maximum daily 
flow was recorded on 3 December 2007 was 3.84 MGD, which is within the existing station 
capacity of 3,700 GPM (5.33 MGD) as discussed in Section 2.2.  Average daily flows over entire 
years for the City sewer system are computed as shown in Table 6-3 for the calendar years 2004, 
2005, and 2006 from City records for the Marina Pump Station. 
 
As shown in Tables 5-1 and 5-2, the 2006 calendar year included three months with flows 
averaging more than 1.000 MGD.  These high months may have been unusual due to severe 
rainstorms such as the event on December 14th when 2.41 inches of precipitation was recorded.  
These severe events form the benchmarks to gage the capacity of the sewer system.  No overflow 
occurred during that event any where in the City sewer system – meaning, the sewer system has 
adequate capacity to accommodate such peak storm events. 
 
‘Possibly excessive infiltration’ is defined in Ecology Publication No 97-03 as annual average 
day flow exceeding 120 GPD per capita during periods of high groundwater.  Table 6-3 shows 
the annual average day flow was typically 110 GPD per capita.  Infiltration into the Port Orchard 
sewer system as a whole does not appear excessive.  Selected pipe reaches within the system 
may exceed this criteria and warrant rehabilitative efforts. 
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‘Possibly excessive inflow’ is defined in Ecology Publication No 97-03 as annual average day 
inflow exceeding 275 GPD per capita during storm events.  Table 6-3 shows the flow per capita 
during the largest storm of the year exceed that criteria during some years.  However, the 
publication defines ‘significant rain storms’ as ‘any storm that creates surface ponding and 
runoff’.  Clearly the largest storms of the year exceed that criteria, and are not intended as the 
basis for ‘possibly excessive inflow’ determination.  However, even the peak storm of some 
years does not exceed the criteria.  Therefore, inflow does not appear to be excessive into the 
City sewer system as a whole.  Selected pipes within the system, however, may exceed the 
criteria and may warrant rehabilitation efforts. 
 
A more local picture of infiltration/inflow issues can be achieved by evaluating the records of 
individual pump stations.  Table 6-4 compares flows from McCormick Woods No 2 and through 
McCormick Woods No 1 for 2007. 
 

Table 6-4 
2007 Flow Comparisons in GPD 

McCormick Woods No 1 and 2 
 

Month McCormick  1 McCormick 2 Difference 
Jan 82,839 63,677 19,162 
Feb 70,071 53,571 16,500 
Mar 75,290 56,129 19,161 
Apr 69,200 52,800 16,400 
May 73,161 54,387 18,774 
Jun 73,400 54,000 19,400 
Jul 74,129 54,774 19,355 

Aug 74,323 53,226 21,097 
Sep 78,600 54,200 24,400 
Oct 78,581 51,677 26,904 
Nov 84,600 56,400 28,200 
Dec 108,968 70,452 38,516 

Annual Average 78,597 56,275 22,322 
Maximum Day 342,000 (Dec 3) 282,000 Dec 3) 60,000 

Ratio 4.35 5.02 2.69 
 
Table 6-4 indicates that the McCormick Woods Pump Station No 2 experiences larger peak 
flows than McCormick Woods Pump Station No 1.  This means that a significant 
infiltration/inflow contribution comes from within the McCormick Woods development.   
 
These results indicate that construction and long-term integrity of the sewer system within 
McCormick Woods has not matched design expectations, and thus is using more system capacity 
than originally intended.  Some system rehabilitation would seem appropriate to minimize 
capacity additions to the interceptors and three major pump stations. 
 
As shown in Table 6-3, flow through the Marina Pump Station for the peak day during 2007 also 
was five times the annual average day flow.  This indicates that some areas downstream from 
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McCormick Woods Pump Station No 1 also have a sufficient response to rainfall to increase the 
peaking factor back up to about five times the annual average day flow.  These areas are likely to 
be among the older sections of the sewer system, and those pipe reaches in depressions with high 
ground water. 
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7. ALTERNATIVES CONSIDERED 
 
7.1 Trunk Sewers Required for Build-Out 
 
There are four basic alternatives to address capacity concerns within the trunk piping system: 

1. Allow pipe to surcharge since the capacity is only needed for brief peak hour flows 
2. Replace the trunk with a larger pipe, or install a parallel pipe 
3. Divert some or all flow to a new or different trunk 
4. Intercept some flow to a satellite treatment facility for reclamation and reuse as stream 

augmentation, irrigation, or other purposes 
 
Each of the trunks identified in Table 6-1 as requiring additional capacity for build-out 
conditions are discussed below.  It is best to consider first the capacity that may be needed in 
comparison with the need projected for build-out flow conditions.  Capacity needed by 2025 as 
shown in Table 6-1provides an indication of the urgency the capacity issue should be addressed. 
 
 Trunk C-west – Bay Street 
 
Existing Conditions: The existing 24-inch pipe in Bay Street extends from Port Orchard 
Boulevard to the Marina Pump Station.   The pipe burial is reported to average about 10-feet of 
cover reported for most pipe reaches.   
 
Deficiencies: Future peak hour flows under the build-out scenario may cause the pipe to 
surcharge for periods of several hours.   
 
Alternatives: Three alternatives are possible: 

A. Surcharging of the sewer pipe may be acceptable for limited time periods as 
there are no basements known to exist along this alignment.   

B. Pipe capacity can be increased by pipe bursting or by installing a parallel pipe. 
C. Flow can be reduced by use of satellite treatment facilities to produce reclaimed 

water for stream augmentation or reused in other manners. 
 
 Trunk D – Port Orchard Boulevard 
 
Existing Conditions: Two 12-inch pipes have been installed at different dates in ravine corridor 
containing Port Orchard Boulevard.   
 
Deficiencies: Some portions of the older pipe in this alignment have only 4-feet of cover. 
 
Alternatives: Three alternatives are possible: 

A. Surcharging of the sewer pipe may be acceptable for limited time periods as there 
are no basements known to exist along this alignment.   

B. Pipe capacity can be increased by pipe bursting or by installing a parallel pipe. 
C. Flow can be reduced by use of satellite treatment facilities to produce reclaimed 

water for stream augmentation or reused in other manners. 
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Trunk E – Port Orchard Ravine 

 
Existing Conditions: An existing 10-inch pipe connects Pottery Avenue into the dual 12-inch 
trunks flowing north from Tremont Street in Port Orchard Boulevard.  This existing 10-inch pipe 
is laid in an easement with the stream corridor without the benefit of a dedicated public right-of-
way.  The stream is a ‘sensitive area’, which severely limits access for maintenance or 
reconstruction.  Five lateral or collector sewers discharge into the existing 10-inch sewer along 
this stretch of pipe. 
 
Deficiencies: Maintenance access is currently difficult for this stretch of pipe.  South up Pottery 
Avenue towards Sedgwick Road is one of the rapidly developing areas of the City.  Additional 
sewer capacity will be needed in the immediate future.  Yet the ‘sensitive area’ designation 
severely limits opportunities to reconstruct or replace this pipe, even at abnormally high costs. 
 
Alternatives: Two basic alternatives are possible regarding capacity limitations for the 10inch 
pipe, and combinations of these two basic alternatives offer a range of variations: 

A. Construct a new pump station on Pottery Avenue at Lippert Drive with a force 
main north in Pottery Avenue to discharge into the sewer in Tremont Street. 

B. Using membrane bioreactor (MBR) technology, construct a satellite wastewater 
treatment facility near Pottery Avenue at Sedgwick Road to produce reclaimed 
water for the new commercial development occurring in this vicinity and/or 
augment flow in Blackjack Creek. 

 
Excess flow and sludge from the MBR facility would continue to flow through the existing 10-
inch sewer. 
 
 Trunk G – Pottery Avenue 
 
Existing Conditions: The existing trunk in Pottery Avenue is 10-inch diameter. 
 
Deficiencies: Development in the Pottery-Sedgwick-Sidney area is threatening to exceed the 
capacity available. 
 
Alternatives: Two alternatives seem feasible: 

A. Surcharging of the sewer pipe may be acceptable for limited time periods as there 
are no basements known to exist along this alignment.   

B. A satellite MBR wastewater treatment facility could be built near Pottery Avenue at 
Sedgwick Road to produce reclaimed water for the new commercial development 
occurring in this vicinity and/or augment flow in Blackjack Creek. 

 
Trunk H – Tremont Street 

 
Existing Conditions: The 16-inch force main from McCormick Woods Pump Station No 1 
discharges into an existing gravity sewer is 15-inch diameter in Tremont Street, which extends 
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from the hospital east to Pottery Avenue.  The record drawings indicate the minimum pipe 
gradient is about 0.69 percent. 
 
Deficiencies: The existing 15-inch pipe receives the 1,000 GPM (1.44 MGD) discharge from 
McCormick Woods Pump Station No 1, which is within the pipe capacity when flowing full of 
about 3.4 MGD.  The pipe also receives the 50 GPM discharge from the Canyon Court Pump 
Station as well as the Harrison Hospital Pump Station at 350 GPM.  The pipe capacity is clearly 
adequately at present but will be exceeded in 2025 when flow is projected to reach 6.10 MGD. 
 
Alternatives: The existing 15-inch pipe should be replaced with a pipe having capacity for 
about 4,500 GPM or about 6.5 MGD.  A 24-inch pipe at a gradient of 0.30 percent would be 
adequate. 
 
 Trunk I – Old Clifton Road 
 
Existing Conditions: The lower part of Old Clifton Road contains a 15-inch trunk from the 
terminus of the 16-inch force main from McCormick Woods Pump Station No 2 east and north 
into McCormick Woods Pump Station No 1. 
 
Deficiencies: The existing pipe may need additional capacity when the SKIA properties reach 
full development. 
 
Alternatives:  

A. Surcharging of the sewer pipe may be acceptable for limited time periods as there 
are no basements known to exist along this alignment.   

B. Flow can be reduced by use of satellite treatment facilities to produce reclaimed 
water for stream augmentation or reused in other manner. 

 
 Trunk J – Old Clifton Road 
 
Existing Conditions: A 15-inch trunk exists in upper Old Clifton Road from the west edge of 
the McCormick Woods tract at Feigley Road east to McCormick Woods Pump Station No 2. 
 
Deficiencies: The existing pipe may need additional capacity when the SKIA properties reach 
full development. 
 
Alternatives:  

A. Surcharging of the sewer pipe may be acceptable for limited time periods as there 
are no basements known to exist along this alignment.   

B. Flow can be reduced by use of satellite treatment facilities to produce reclaimed 
water for stream augmentation or reused in other manner. 

 
 Trunk K – McCormick Woods 
 
Existing Conditions: A 10-inch trunk convey wastewater from the STEP systems within 
McCormick Woods north to the McCormick Woods Pump Station No 2. 
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Deficiencies: This pipe capacity may be inadequate when McCormick Woods is fully 
developed. 
 
Alternatives: Three alternatives may be feasible: 

A. Surcharging of the sewer pipe may be acceptable for limited time periods as there 
are no basements known to exist along this alignment.   

B. Pipe capacity can be increased by pipe bursting or by installing a parallel pipe. 
C. Flow can be reduced by use of satellite treatment facilities to produce reclaimed 

water for stream augmentation or reused in other manners. 
 
The alternatives described above for each of the trunk sewer capacity concerns is believed 
feasible.  Cost considerations can be generally described as follows: 
 > Surcharging the sewer pipes as indicated has no apparent capital cost.  Temporary 
surcharging of the sewer pipe during peak events may lead to minimal surcharging of 
conveyance manholes but would not result in overflows. 
 > Pipe reconstruction, either by pipe bursting, installing a parallel sewer, or by 
replacing the existing pipe has significant capital cost, though little added on-going maintenance 
or operating costs.  The community disruption during construction may be severe however. 
 > Building and operating satellite MBR treatment facilities likely have the most 
expensive direct costs.  However, such facilities may have off-setting savings in extending 
available water sources, environmental benefits, and improved community relations. 
 
Selection of which alternative to implement for each of the various trunk capacity issues may 
vary depending on the preferences of the participating property owners, funding available, and 
the community priorities. 
 
 SKIA Wastewater Flow Management 
 
Existing Conditions: The SKIA is presently served by onsite sewage systems.  These facilities 
are adequate for current conditions and may remain sufficient indefinitely.  The City of Port 
Orchard has the potential to provide at least some capacity for the SKIA in Trunk J and onwards 
to the wastewater treatment facility.   
 
Deficiencies: Capacities of the existing onsite systems will eventually be exceeded in 
accordance with the development projected in the SKIA Plan.  The existing capacity in the City 
system is limited and may not suffice for build-out development planned for the SKIA. 
 
Alternatives: The City has two basic alternatives to providing added wastewater capacity: 
 A. Enlarge all downstream facilities 
 B. Provide a satellite treatment facility within the SKIA 
 
Alternative A is very expensive and disruptive.  Alternative B can be implemented when needed 
at SKIA, the water can be reclaimed and percolated into the ground for aquifer recharge, and the 
sludge can be trucked or pumped to the existing sewer in Old Clifton Road.  Discharge can be 
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managed to occur only during off-peak times so capacities throughout the City sewer system do 
not need to consider SKIA at all in defining peak hour capacities. 
 
7.2 Pump Station Improvements Required for Build-Out 
 
Capacity needed for build-out conditions at the principal pump stations in the City sewer system 
are summarized in Table 7-1. 

Table 7-1 
Projected Pump Station Capacities Needed for Built-Out Conditions 

 
 

Station 
Existing  

GPM 
Required 

GPM  
Station 

Adequacy
Existing Force 
Main - inches 

Force Main 
Needed - inches 

Bay Street 515 633 no none lift into trunk 
Bravo Terrace 180 96 ok 6 Adequate 
Albertson 176 390 no 6 Adequate 
Ridge 200 46 ok 6 Adequate 
McCormick 1 1,000 2,237 no 16 Adequate  
McCormick 2 1,000 1,749 no 16 Adequate  
Marina 3,500 6,217 no 15 Adequate  

 
Force mains shown in Table 7-1 may be adequate with velocities less than 8 feet per second at 
the Build-Out peak pumping rate.  The resulting dynamic head loss and power requirements to 
use the existing force mains may warrant some replacements though. 
 
7.3 Trunk Sewers Required for 2025  
 
Table 7-1 also indicates that several pump stations will need additional capacity under projected 
Build-Out conditions.  Conditions were then projected for 2025 to establish the facilities needed 
in a more immediate timeframe as shown in Table 7-2. 
 

Table 7-2 
Projected Facility Capacities Needed for 2025 Conditions 

 
Facilities Exceeded  

at Build-Out 
Pipe Capacity Available/Required in MGD 

Existing Build-Out 2025 Upgrade Needed 
Trunks      C-west 4.3 10.21 9.62 Surcharge ok in 2025 

D 5.1 8.65 8.10 Surcharge ok in 2025 
E 0.83 2.45 1.72 Yes 
G 0.70 1.42 1.37 Yes 
H 3.4 6.43 6.10 Yes 
I 4.70 7.17 6.65 Surcharge ok in 2025 
J 3.90 4.85 4.82 Surcharge ok in 2025 
K 0.80 1.16 0.78 No – maybe @ build-out 

Pump Stations   Bay Street 515 630 540 No – maybe @ build-out 
Albertson 176 390 370 Yes  

McCormick 1 1,000 5,000 5,540 Yes 
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McCormick 2 1,000 4,000 3,830 Yes 
Marina 3,700 10,060 9,380 Yes 

 
Table 7-2 indicates that under the current routing of wastewater flows, Trunks C-west, E, H, and 
I plus the three larger pump stations will needed to be upgraded before 2025.   
 
7.4 Sewer Service Alternatives for SKIA 
 
Both Table 5-6 and Table 5-7 indicate substantial capacity increases are needed to accommodate 
peak hour wastewater flows from the SKIA as reflected in subsequent tables through Table 7-2.  
The City can provide this capacity through reconstruction of the existing facilities.  However, 
there is little indication that the SKIA is prepared to provide the necessary funding in the short 
term for the benefit conferred.  It is therefore necessary and appropriate that the City consider 
alternatives if sewer service is to be extended to the SKIA under the six-year capital 
improvement program developed in subsequent chapters. 
 
Examination of the SKIA properties shows that almost all of the parcels proposed for 
development and served by the proposed water main extensions lie within the Union River 
watershed, including.  Some approximate key elevations are summarized below: 
 SW Barney White @ SR 3    440 
 SW Barney White @ west SKIA boundary  240 
 SR 3 crest to northeast & Gorst   460 
 East boundary of the SKIA    480 
 Old Clifton Road @ Feigley Road SW  530 
 
The SW Barney Road at SR 3 intersection can be considered as approximating the center of the 
developed area.  The main SKIA pump station could be located near this interception.  A 
tributary pump station would be needed near the west SKIA boundary on SW Barney White 
Road, and perhaps at other locations.. 
 
For wastewater from SW Barney White Road at SR 3 to reach the nearest City sewer in Old 
Clifton Road requires a pipeline length of about 13,000 feet.  Table 5-6 identified the required 
pumping capacity as 2,000 GPM, which would need a 16-inch diameter force main to convey 
wastewater at about 3.3 feet per second with about 50 feet of dynamic head loss.  The static head 
would be about 90 feet plus the wet well depth, for a total lift approaching 160 feet.  This is near 
the limit for most wastewater pumping systems.  Each pump would need at least a 125 
horsepower motor.  Odor and corrosion control would be an even more of a challenge than at 
present in the interceptor system from Old Clifton Road through McCormick Woods Pump 
Station 2, thence to Pump Station 1, and on to the Marina Pump Station. 
 
However, the wastewater volumes shown in Table 5-6 are projected in the SKIA Plan only 
through about 2017, and only for 550 acres of 2,300 total acres that are considered developable.  
Build-out wastewater capacity needs for the entire site have not been estimated.  The existing 
development is served through an on-site septic system with a capacity of 72,000 GPD.  The 
SKIA Plan envisions development in phases.  The first phase would extend until capacity is 
reached with the existing on-site system.   
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The second phase would provide connection to the City sewer system.  Given the uncertainties 
involved and the funding constraints, this second phase might need an average day wastewater 
capacity of about 150,000 GPD, which is double the existing on-site capacity.  This capacity 
would be provided by duplex 310 GPM pumps with 25 horsepower motors and an 8-inch force 
main to Old Clifton Road. 
 
A third phase would be initiated with the second phase capacity is reached by constructing a 
satellite treatment facility using a membrane bioreactor (MBR) process to produce ‘Class A’ 
reclaimed water.  Sludge wasted from the treatment facility would be sent through the phase 2 
pump station and force main to the City sewer at old Clifton Road.  The reclaimed water could 
be used by local businesses such as gravel washing, concrete production, or other processes.  The 
water would also be available to augment the three streams draining from the SKIA: 
 

 Gorst Creek flowing into Sinclair Inlet 
 

 Union River flowing into Hood Canal 
 

 Coulter Creek flowing into Case Inlet 
 
The MBR treatment process would be designed in modular packages so it can be expanded as 
wastewater flows from the SKIA increase.  The resulting impacts to the existing City sewer 
system downstream from Old Clifton Road would be significantly reduced as shown in Table 7-3 
for the affected trunk sewers and pump stations. 
 

Table 7-3 
Sewer Improvements Revised for Reduced SKIA Flow 

 
Facilities Exceeded at Build-Out Pipe Capacity Available/Required in MGD 
Trunks Location Existing Build-Out 2025 Upgrade Needed 

J Upper Old Clifton 3.9 1.2 1.2 No  
McCormick 2 McCormick Woods 1.4 1.7 1.5 Yes  

I Lower Old Clifton 4.7 3.0 2.6 No  
McCormick 1 SR 16 1.4 3.0 2.5 Yes  

H Tremont 3.4 4.5 3.6 Yes  
D Port Orchard Blvd 5.1 5.0 4.4 No  

C-west Bay Street 4.3 6.0 5.4 (see note) 
Marina PS Bay Street 5.8 7.7 7.1 Yes  

 Note:  Trunk C-west may surcharge for a few hours during peak storm events 
 
Comparison of the capacity needs shown in Table 7-3 with the capacity requirements shown in 
Table 7-1 and 7-2 shows that planning for a satellite MBR facility will significantly reduce the 
upgrades required to existing City sewer facilities, and the cost to operate the smaller resulting 
pump stations. 
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7.5 Satellite Treatment Alternatives 
 
Intercepting at least some wastewater flow into a satellite treatment facility offers the potential to 
eliminate, reduce, and/or delay the need for capacity additions to several existing interceptor 
sewers and to the three major pump stations. 
 
Membrane bioreactors (MBR) are currently the accepted ‘state-of-the-art’ treatment process for 
reclaiming wastewater to ‘Class A’ standards for reuse applications that may involve public 
contact.  MBR processes are available from several manufacturers using two basic technologies: 
flat plate and hollow fiber.  Both processes can readily produce ‘Class A’ reclaimed water.  The 
hollow fiber process may be best suited to larger installations because the membrane density is 
higher.  The flat plate processes has simpler, less expensive maintenance requirements. 
 
Regulatory requirements to produce ‘Class A’ reclaimed water are defined in ‘Water 
Reclamation and Reuse Standards’ September 1997 by the Departments of Ecology and Health, 
which is based on the 1992 enactment of the Reclaimed Water Act.  ‘Class A Reclaimed Water’ 
is defined as an oxidized, coagulated, filtered, and disinfected wastewater.  
 
An MBR process does not normally include coagulation as a treatment step.  However, the State 
of California has accepted the MBR technology as providing an equivalent treatment quality, and 
the State of Washington has followed suite.  The required minimum effluent standards to qualify 
as Class A reclaimed water can be summarized as follows: 

1. Biochemical oxygen demand (BOD) and total suspended solids (TSS) not exceeding 
30 milligrams per liter (mg/L). 

2. Average monthly operating turbidity not exceeding 0.2 nephelometric turbidity units 
(NTU) and not exceeding 0.5 NTU at any time. 

3. Median total coliform not exceeding 2.2 organisms per 100 milliliters (mL) for the 
past seven days and no sample exceeding 23 per 100 mL. 

4. Chlorine residual of 0.5 mg/L during conveyance from the reclamation facility to the 
use areas. 

 
The MBR process will routinely exceed the Class A requirements as the effluent typically 
produced from a flat plate membrane will be less than 5 mg/L for BOD and TSS, while the 
turbidity will be less than 0.2 NTU.  About 4-Log coliform reduction will occur through the 
membrane, though disinfection will still be required to meet the standard for viruses.   
 
Nitrogen will be a concern with reclaimed water applications where surface streams or 
groundwater may be affected.  The drinking water standard of 10 mg/L is generally the minimum 
requirement.  Removal of nitrogen compounds is usually done through a biological process that 
is somewhat temperature dependent.  A single stage nitrification-denitrification process can be 
included with an MBR facility and will remove total nitrogen to below 10 mg/L.  A two-stage 
process will reduce total nitrogen to below 5 mg/L. 
 
All MBR processes have significant limitations.  The ability to accommodate peak flows is a 
major concern.  Most MBR processes can accept flow at about twice the design rate for a limited 
time period.  However, wastewater flow under storm conditions in Port Orchard can result in 
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peak flows of three, or four, or five, or more times the average day flow rates.  Consequently, 
reliability and redundancy are key requirements in the treatment process design.  Some of these 
considerations can be outlined as follows: 

1. The treatment facility requires continuous monitoring with alarms providing warning 
for emergency conditions, which typically include at least power failure, high flow, 
aeration failure, disinfection failure, and disposal failure.  These alarms will use a 
notification tree to individuals for appropriate responses. 

2. Emergency power is usually provided through a standby generator with an automatic 
transfer switch with sufficient capacity to start and operate all required treatment and 
disposal components.  The alarm and notification system will have an additional 
battery backup provision. 

3. All treatment components shall have at least two units, with one unit capable of 
treating the design flow when one unit is out of service. 

4. Flow equalization is required where influent flows may have peak rates exceeding the 
design capacity of the MBR process. 

5. Emergency storage for at least 24-hours of influent flow is needed in the event the 
treatment process fails, or diversion to an alternate treatment facility provided. 

6. Additional emergency storage of the treated effluent is required should the 
reuse/disposal facility fail or become unavailable, or an alternate disposal system 
provided. 

 
A wide variety of reuse options for reclaimed water are described in the literature.  Many uses 
are only seasonal and may not be suitable for Port Orchard.  Some of the reuse opportunities that 
may be applicable to at least parts of the City system are briefly described as follows:  

• Commercial uses can include water features or fountains, street cleaning, dust 
control, fire protection, as well as toilet and urinal flushing.  Some of these uses 
can be designed into new structures, though they are often not cost-effective as 
retrofitting or remodeling. 

• Industrial applications can include ship ballast, washing aggregate, making 
concrete, industrial cooling, and process water.  Such uses may appear in the 
future though no immediate demands are known to exist. 

• Irrigation can be provided for landscaping, golf courses, and agricultural produce; 
however, the application of water has to be at the agronomic rate suitable to the 
crop and growing season.  This usually mean irrigation can only occur seasonally, 
and is not suitable during the winter, wet season when wastewater flows are 
generally largest and disposal needs are greatest. 

• Stream augmentation is currently provided by the City using potable water at 
several locations within the sewer service area.  These demands could be met with 
reclaimed water, though the requirement only exists during summer, low flow 
conditions.  However, it may be feasible and acceptable to augment stream flows 
year-round if a beneficial use can be substantiated. 

• Percolation to groundwater can be used through a surface application such as a 
percolation basin, drainfield, drip irrigation, or similar technology; provided the 
water quality protects meets the state drinking water contaminant criteria as 
measured in groundwater beneath or down gradient of the recharge location. 
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• Wetlands can be constructed to receive reclaimed water, and natural wetlands 
other than Category I or salt water can be used, provided beneficial use is 
demonstrated.  The hydraulic loading can not exceed 2 centimeters per day 
(cm/day) for Category II or 3 cm/day for Category II and IV.  The vegetation 
must be protected so the water level can not be increased more than 10 cm above 
average. 

 
Class A reclaimed water facilities are required to meet various setback distances.  Reclaimed 
water pipelines must be at least 50 feet from a potable well.  A wetland or unlined reclaimed 
water storage pond must be at least 500 feet from a potable well unless the impoundment is 
sealed, in which case 100 feet of setback is required. 
 
Several opportunities exist in and around Port Orchard where satellite treatment facilities may be 
appropriate.  Three of these are briefly described below: 
 

1. McCormick Woods, either within the existing developments or the proposed 
McCormick West, could have a satellite treatment facility with the reclaimed water 
used for irrigation of the existing golf course or similar sites, augmentation of 
Anderson Creek or other streams, or flow through various existing wetlands.   

 
2. Stetson Heights and other existing or proposed developments near the Sedgwick 

Road interchange with SR 16 could produce reclaimed water for augmentation of 
Blackjack Creek or through several existing wetlands. 

 
3. SKIA offers several possibilities for reclaimed water.  As an industrial area, 

commercial and/or industrial applications may be created.  Stream augmentation is 
possible.  There are wetlands that may be suitable.  The airfield has extensive open 
space that may be suitable for percolation year-round. 

 
Site requirements for an MBR facility are modest for just the treatment facilities, depending 
primarily on the design flow volume, the peak flow management, and the maintenance facilities 
to be included at the site.  The area required for disposal is more variable and depends on the 
reuse concept employed, local soils, and the flow volumes.   
 
7.6 Conveyance Improvement Priorities  
 
The magnitude of difference between ‘Existing Capacity’ and ‘Capacity Required in 2025’ as 
shown in Tables 7-2 and 7-3 is an approximate indicator of the urgency as to when these existing 
conveyance upgrades will needed.  The indicated priorities for pipe improvements are 
approximately as follows: 

1. Trunk H  in Tremont Street    Need 2.2 x existing capacity 
2. Trunk E  in ravine Pottery to Tremont    Need 2.1 x existing capacity 
3. Trunk G  in Pottery/Sidney Avenue  Need 2.0 x existing capacity 

 
Improvements are also required to at least three pump stations as indicated in Table 7-3.  A 
similar indication of priority can be assembled as shown below: 
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1. McCormick Woods PS 2 Need 1.8 x existing capacity 
2. Marina Pump Station  Need 1.2 x existing capacity 
3. McCormick Woods PS 1 Need 1.1 x existing capacity 

 
Section 6.2 outlined the principal deficiencies for these pump stations and described the 
recommended improvements, except for the recommended pumping capacities.   
 
7.7 Proposed Interception Improvements  
 
The three trunk alignments indicated in Tables 7-2 and 7-3 as needing to be upgraded before the 
year 2025, can be addressed as summarized below:   

 
• Trunk H extends east in Tremont Street from the McCormick Woods Pump Station No 1 

force main under SR 16 on east to Port Orchard Boulevard and Trunk D.   No real 
alignment alternative exists.  Capacity can be increased in either of two ways: 

 The existing pipe can be pipe burst to achieve the desired new diameter 
 A new pipe can be installed in a new trench, which allows service to continue in the 

existing pipe. 
 

• Trunk E extends south from the Port Orchard Boulevard intersection with Tremont Street 
up the creek and wetlands to Pottery Avenue and thence south to Fireweed Street.  The 
wetlands make reconstruction by any method along the existing alignment questionable 
as to obtaining environmental permits.  A more realistic approach to adding capacity may 
be to construct a new pump station on Pottery Avenue at Lippert Drive with the force 
main extending north in Pottery Avenue to join Trunk H in Tremont Avenue. 

 
• Trunk G is in Sidney Avenue north from Sedgwick Road until it becomes Pottery Avenue 

thence to Lippert Drive.  No real alignment alternative exists.  Capacity can be increased 
in either of two ways: 

 The existing pipe can be pipe burst to achieve the desired new diameter 
 A new pipe can be installed in a new trench, which allows service to continue in the 

existing pipe. 
 
The alternative approach for managing capacity in these trunks and the associated pump stations 
would build satellite MBR facilities for McCormick Woods and/or near the Sidney/Sedgwick 
intersection.  Table 5-6 and 5-7 indicate the potential reductions in trunk sewer flows, and the 
approximate treatment capacities needed, as restated in Table 7-4. 
 

Table 7-4 
Potential Satellite Treatment Facilities 
Capacities in Millions of Gallons per Day 

 
Parameters SKIA McCormick Sidney-Sedgwick Totals 

2025 Average Day 1.20 0.16 0.34 1.70 
Average Day Max Month 1.56 0.21 0.44 2.21 

Peak Hour 2.90 0.78 1.37 5.05 
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Build-out Average Day 1.50 0.23 0.35 2.08 
Average Day Max Month 2.00 0.30 0.46 2.76 

Peak Hour 4.00 1.16 1.42 6.58 
MBR Design Flow (in 2020) 1.00 0.22 0.45 1.67 
 
Projected build-out flows not available for SKIA.  The values shown in Table 7-4 are assumed. 
 
Table 7-4 indicates that satellite treatment facilities could remove about 5.0 MGD of peak hour 
flow from the rest of the City sewer system for 2025.  That exclusion would reduce the need to 
add capacity to trunk piping, the pump stations, and the Karcher Creek treatment facility.  The 
reclaimed water from these satellite treatment facilities could possibly be used during dry 
weather periods for the options discussed in Section 7.5.  However, the peak flows to these 
satellite treatment facilities will occur during wet weather periods when discharge using the 
options in Section 7.5 would be limited.  Only the SKIA MBR facility is likely to show direct 
cost benefits.  However, there are other considerations that may make the McCormick Woods 
and/or the Sidney-Sedgwick facilities attractive. 

 
Washington State now requires reuse of wastewater be considered in all general sewer plans.  
However, implementation of an MBR treatment facility would be a major change in the 
operation of the City sewer utility.  The technology is well-proven; however, there are a number 
of issues to be resolved besides just the capital cost comparisons.  Some of these are outlined 
below: 

• Acceptance of reclaimed water at the golf course 
• Rate structure to pay the cost of operating the MBR facility 
• Revisions to the City agreement with the Sewer District regarding wastewater 

treatment capacity and operations 
 
These are issues that can be resolved during the next several years while the more immediate 
needs are implemented through the six-year capital improvement program. 
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8. RECOMMENDED IMPROVEMENTS  
 
8.1 Six-Year Capital Improvement Program 
 
Section 7.6 indicates that three sewer trunks may need at least double the existing capacity 
before the year 2025.  Three major pump stations need at least rehabilitation and some capacity 
increase.  Some of these improvements need to be addressed in the six-year capital improvement 
program (CIP) to be completed by about the year 2014. 
 
These CIP decisions necessarily mean decisions should also be made regarding future 
wastewater management for the SKIA.  Actual development planned for the SKIA is only 
conceptual at this point.  It is not prudent for the City of Port Orchard to invest in capital 
improvements that may not be needed in the foreseeable future.  This is particularly true since a 
satellite wastewater treatment facility using some form of land application within the SKIA-
Airport property is almost certainly more environmentally responsible and cost-effective. 
 
An MBR treatment and reuse facility for the SKIA would require capacity based on the average 
day during the maximum month of the design year, which is usually about 1.3 multiplied by the 
annual average day.  Table 7-4 indicates that about 2,000,000 GPD for the average day of the 
maximum month may eventually be needed.  Specific satellite treatment capacity would be made 
through a Facilities Plan for the SKIA to be provided in modular units bought and installed as 
flows increase.  However, projections shown in the SKIA Plan indicate that the existing on-site 
treatment and disposal system will be adequate for at least 10 to 15 years.  When additional 
capacity is needed; an improved on-site or satellite facility can be developed.  It may be that a 
modest pump station with a force main to the City trunk in Old Clifton Road will eventually be 
cost-effective for movement of leachate and sludge. 
 
Required increases in the capacities of other City facilities can be further minimized if satellite 
treatment facilities are built for McCormick Woods and/or Sidney-Sedgwick.  However, in 
addition to the direct comparison of project costs, several other considerations deserve attention: 

• Irrigation of the golf course currently uses water from a well that could become a potable 
water source, which has a significant dollar value. 

• Below market interest rate loans or even grants may be available to implement water 
reuse facilities, so the funding availability would affect the life cycle cost comparison. 

• At some point, additional treatment capacity would be required at the Karcher Creek 
treatment facility in lieu of the MBR at McCormick Woods. 

• The ‘green’ image created through water reuse at the golf course has some value to the 
City of Port Orchard, and some environmental value in reducing discharge of secondary 
effluent into Sinclair Inlet, which may help relations with Tribes and other groups. 

 
A facilities plan in accordance with the State Revolving Fund (SRF) checklist will be the  
appropriate method to develop the decision and preliminary design for these MBR treatment 
facilities and the Class A water reuse systems.  An expanded SEPA Checklist may provide 
adequate environmental review for these projects. 
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Some additional property rights will be needed for the Pottery Pump Station, the MBR facility, 
the SKIA percolation site, and the McCormick irrigation site within the privately owned golf 
course.  The actual sites for these facilities have not been established.  Specific locations will 
affect facilities like force main lengths and pumping horsepower required, so only opinions are 
currently available.  These details should be resolved through preparation of engineering reports 
for the specific projects that leads to preliminary design and SEPA once the implementation 
timing is defined. 
 
Subject to the above assumptions, Table 8-1 summarizes the projects that appear to require 
action in the immediate future. 
 

Table 8-1 
Capital Improvement Program 

 
 

Project 
 

Improvement 
 

Description 
 Construction 
Cost Estimate 

Project Cost 
Estimate 

A Bay Street PS (09 budget) Engineering 
Construction 

$      ------------ 
1,000,000 

$      250,000 
1,100,000

B Trunk H – Engr Report Preliminary design         ------------           20,000 
C Interim McC PS 2 Improv Odor, mech & elect            180,000         200,000 
D Marina PS Engr Report Preliminary design ------------- 50,000
E Trunk H –Tremont 1,00 LF x 24-inch $         500,000 $      650,000 
F Marina Pump Station 5,000 GPM x 150 HP 1,740,000 2,100,000
G Pottery PS Engr Report Preliminary design ------------- 20,000
H Trunk E: Pottery PS 

Force Main 
1,300 GPM x 50 HP 
2,500 LF x 12-inch 

1,300,000 
400,000 

1,600,000
500,000

I Sidney-Sedgwick PS Preliminary Design ------------- 20,000
J Sidney-Sedgwick PS Construct PS & FM 850,000 1,000,000
K McC PS 1 Engr Report Preliminary design ------------- 25,000
L McCormick PS 1 2,000 GPM x 120 HP 680,000 820,000
M Trunk G - Sidney Av 7,000 LF x 15-inch 2,510,000 3,060,000
N McC PS 2 Engr Report Preliminary design ------------ 25,000
O McCormick PS 2 1,400 GPM x 50 HP 630,000 740,000
P SKIA Facilities Plan MBR, PS, & FM ------------- 100,000
Q SKIA – Pump Station 

Force Main 
310 GPM x 25 HP 
13,000 LF x 8-inch 

360,000 
1,470,000 

430,000
1,800,000

R Tremont Place PS Mechanical & elect 120,000 140,000
S I/I Exist Pipe Rehab $25,000 annually 150,000 150,000
 Estimated Total ------------ $    11,890,000 $ 14,800,000 

 
Our opinion of construction costs as shown in Table 8-1 are based on recent construction bids in 
the Puget Sound area for similar work, including state sales tax and contingencies for 2008 
prices.  However, the facilities described are only developed in a cursory manner and may 
change when more detailed engineering is performed. 
 
Similarly, our opinion of project costs include engineering design, construction oversight, 
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property acquisitions, permit applications, environmental review, and project contingencies.  
These costs will be revised as the project specific requirements become better defined through 
the engineering reports.  Financing costs are not included as these costs depend on the financing 
program actually adopted. 
 
Improvements listed in Table 8-1 fall into two categories: Some are dependent on new 
development to drive the capacity increase and for those developments to provide the funding.  
The remaining improvements are needed to existing facilities, and are the financial responsibility 
of the City. 
 
A series of engineering reports and one facilities plan are shown in Table 8-1.  These documents 
would develop preliminary designs for the relevant facilities to verify that the capacities 
identified in the General Sewer Plan are appropriate for the time frame envisioned when 
construction is expected.  This is a particular concern regarding the SKIA facilities where 
projected 2017 employment is rather large and the wastewater volume projected is larger than 
typical for such employment.  These large projections affect capacity planning for downstream 
facilities including both McCormick Woods pump stations and the Marina pump station, plus the 
wastewater treatment facility.  Facilities along Pottery and Sidney Avenues are also dependent 
on specific development plans.  It is appropriate that the City prepare these engineering 
documents in advance of when the actual facilities may be needed so the designs are coordinated 
and funding can be secured, either from the property owners/developers or from other sources. 
 
Accordingly, the improvements shown in Table 8-1 can be reorganized and numbered as shown 
in Table 8-2 to identify facilities that will be funded by the City-funded under some priority.   
 

Table 8-2 
Funding of Capital Improvements 

 
 

Project 
 

Improvement 
 Construction 
Cost Estimate

Project Cost 
Estimate 

1 Bay Street Pump Station Improve $      1,000,000 $   1,350,000 
2 McCormick PS 2 Interim Improve 180,000 200,000
3 Trunk H – Engineering Report ---------- 20,000
4 Trunk H – Construct -Tremont Widening 500,000 650,000
5 Marina PS Engineering Report ---------- 50,000
6 Marina PS Improvements 1,740,000 2,100,000
7 Pottery PS – Engineering Report ---------- 20,000
8 Pottery Pump Station & Force main 1,700,000 12,100,000
9 Sidney-Sedgwick PS – Engineer Report ---------- 20,000
10 Sidney-Sedgwick PS & FM Const 850,000 1,000,000
11 McCormick PS 1 – Engineer Report ---------- 25,000
12 McCormick PS1 - Construction 680,000 820,000
14 McCormick PS 2 – Engineer Report ---------- 25,000
15 McCormick PS 2 – Construction 630,000 740,000
16 Existing Pipe Rehabilitation 150,000 150,000
 Estimated City Total $      7,430,000 $   9,270,000 



  Comprehensive Sewer Plan Update 
 

Projects/Port Orchard/Sewer Plan – August 2010 57

 
Additional improvements required as development occurs will be funded as an integral part of 
those projects 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 included in the CIP and can not be identified until the development plan 
actually materializes, which may occur in several phases. 
 
The City-funded improvements required by 2014 are organized into a six-year capital 
improvement program as shown in Table 8-3. 
 

Table 8-3 
Six-Year Capital Improvement Program 

 
Improvement Annual Funding in $ 000 

2009 2010 2011 2012 2013 2014 Total 
1-Bay Street PS  250 1,100  1,350
2-McCorm 2 Interim 20 180  200
3-Trunk H Eng Rep 20  20
4 Trunk H Construct 50 600  650
5-Marina PS Eng Rep  50  50
6-Marina PS Improve  200 1,900  2,100
7-Pottery Eng Rep   20 20
9-Sidney PS Eng Rep 20  20
10-McCorm 1 Eng R  25  25
11-McCormick 1 PS  100 720 820
12-McCorm 2 Eng R  25  25
13-McCorm 2 Const  240 500 740
14-Ex Pipe Rehab 25 25 25 25 25 25 150

Totals 135 1,805 1,350 2,050 985 545 6,170
Escalated Totals 135 1,149 1,460 2,306 1,152 663 6,865

 
Estimated costs shown in Table 8-3 are shown in current 2009 dollars; then escalated at 4 percent 
annually to provide appropriate budget information. 
 
8.2 Planned Facilities for Build-out Conditions  
 
Tables 7-1 and 7-1 indicate the capacities needed to accommodate projected peak hour 
wastewater flow under build-out conditions based on the urban growth area as presently defined 
and the established land use densities.  Conveyance facilities to be built under the six-year CIP or 
other programs should adhere to these capacity requirements unless different requirements are 
established in future land use plans or development agreements. 
 
8.3 Sewer Extensions into Undeveloped Basins  
 
New sewer extension will be needed to serve developments envisioned for several basins in and 
adjacent to McCormick Woods as shown on Figure 5-2.  Specific plans for the sewer extensions 
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have not been prepared and will be the responsibility of the developer.  Some of the 
developments shown will require local pump stations. 
 
Specific plans for the development of the SKIA also remain to be prepared.  Developments 
within the SKIA are intended to occur in phases over a number of years.  This phasing scheme 
and local economic conditions may cause some adjustment to the sewer improvements planned 
by the City to serve these parcels. 
 
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.  Some basins may use traditional gravity sewers, perhaps 
supplemented by one or more local pump stations, as has been the case for Basins 15 and 16.  
Other basins may consider alternative, innovative collection systems such as E-1 grinder pumps 
for individual homes, or vacuum sewer systems.  The City of Port Orchard has decided that no 
additional STEP units will be allowed.  Any of these sewer collection technologies can be 
compatible with an MBR treatment facility and reuse of the water. 
 
Basin 10 presents a different development challenge, and for the extension of sewers.  Trunk F 
currently extends about 2,500 feet west in Bay Street from Port Orchard Boulevard.  This sewer 
can be extended further by using a pump station.  However, most of the properties fronting Bay 
Street have steep slopes and may not be suitable for development.  More suitable sites exist on 
the plateau about 200 feet above sea level.  These parcels are separated by the Ross Creek gorge 
from other developments with sewer service west of Pottery Avenue.  Either an additional pump 
station will be needed for the plateau to transfer wastewater into Basin 7, or a sewer can be laid 
down the steep slope west of Ross Creek to connect into Trunk F.  These decisions need to be 
made in association with the interests of the property owners some time before 2025, and may or 
may not involve participation by the City for over-sizing or late-comer financing. 
 
Some 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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9. FINANCIAL IMPLICATIONS 
 
9.1 Financial Situation 
 
Sewerage operation and finances for the City of Port Orchard comprise two parts: 

• Sewer collection and interception system – totally the responsibility of the City 
• Wastewater treatment facilities – Joint Partnership with West Sound Utility District 

 
The Joint Partnership built the treatment facility using a utility local improvement district.  
Bonds for this construction have since been paid off.  The Partnership continues to set the 
monthly rate per ERU for operating the treatment facility.  An ERU is defined by the Partnership 
as 180 GPD.  The Partnership has also established a Facilities Fee per ERU to pay for future 
capital improvements at the treatment facilities. 
 
In addition to the Partnership fees, the City determines and collects an additional charge to 
operate and maintain the sewer collection system, the pump stations, and the transmission piping.  
An additional Facilities Fee is also collected from new connections to pay for capacity upgrades 
to the City sewer system. 
 
9.2 Wastewater Funding Options  
 
The identified capital improvements are divided between improvements needed to increase 
capacity, such as a new interceptor extension or enlarging an existing pipe.  Facilities charges 
paid by new customers are a key funding source for these improvements. 
 
Other improvements are needed simply to maintain the existing system, such as replacing 
mechanical or electrical equipment that is worn out.  Corroded valves and piping replacement is 
another example.  These costs are paid by existing customers through monthly service charges. 
 
9.3 Sewer Rates 
 
Chapter 13.04.020 of the City Code defines the present bimonthly sewer rates in effect.  Sewer 
rates are defined for 19 customer classes.  Class 1 being single-family residences, for example, 
which are billed $72.00 for two months of sewer service.  Additional classes are defined for 
apartments, offices, various types of businesses, and public facilities with bimonthly sewer rates 
established for each class as a multiple or a fraction of the single-family rate.  Several classes 
have defined sub-classes based on size (such as square feet or seating capacity) or by the 
inclusion particular services (such as a bakery or private kitchen). 
 
9.4 Sewer Capital Facilities Charge 
 
City Code Chapter 13.04.040 defines the Sewer Capital Facilities Charge as two components: 

• General Facilities Fee    $2,770.00 per ERU 
• Wastewater Treatment Facility Fee  $3,230.00 per ERU 
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Properties within Divisions 1 through 10 of the McCormick Woods Land Company are charged 
a Wastewater Treatment Fee of only $ 791.25, however. 
 
These two charge components represent first, the capital costs of the general sewer facilities 
operated and maintained by the City; and second, the capital costs of those treatment facilities 
operated and maintained by the Partnership. 
 
9.5 Financial Summary of Sewer Operations  
 
Recent years have combined the financial accounting for water and sewer operations.  Separate 
accounting has been maintained for revenues and direct operating expenses.  Generally speaking, 
administrative expenses like management and billing are divided equally between the two 
utilities.  Records for the past fives years are summarized in Table 9-1. 
 

Table 9-1 
Sewer Operations Financial Summary 

      
OPERATING REVENUES 2004 2005 2006 2007 2008 
Sewer Service – Flat Rate 1,326,830 1,572,023 1,845,635  1,923,341 1,479,138 
Service to Public Municipalities 5,432 6,707 7,633  7,763 5,760 
Sales to Public Authorities 118,553 134,873 153,573  148,023 100,894 
Late Payment * Penalties* 12,387 13,959 14,613  16,044 15,326 

TOTAL OPERATING REVENUE 1,463,202 1,727,562 2,021,454  2,095,170 1,601,118 
      
OPERATING EXPENSES           
Power Purchased for Sewer Pumping 18,836 20,224 24,164  27,619 18,398 
Labor & Expenses for Lift Stations 32,003 40,066 36,752  40,366 29,727 
Maintain Pump Station Structures 256 444 10,360  1,923 615 
Maintain Power Production Equipment 0 0 632  1,740 0 
Maintain Pump Equipment 14,572 34,807 51,846  36,830 50,776 
Chemicals – Sewage Treatment 16,740 11,634 11,860  14,416 1,012 
Operations, Labor & Equipment – Sewage Treat 602,969 940,179 1,088,654  1,149,091 858,997 
Maintenance Labor – Sewer Mains 43,453 54,615 71,166  195,173 129,697 
Maintenance of Service  53,475 55,601 65,314  68,229 78,012 

TOTAL OPERATING EXPENSES 782,304 1,157,570 1,360,748  1,535,388 1,167,234 
      
CUSTOMER ACCOUNTS           
Customer Records & Collection Expense* 71,484 68,601 77,848  79,413 64,846 
      
ADMINISTRATION/GENERAL EXPENSE*           
Administration & General Salaries 61,851 58,482 66,140  72,885 54,217 
General Salaries – Clerical  42,531 59,063 64,485  90,387 84,480 
Office Supplies & Other Expenses 10,744 14,793 13,669  16,905 11,475 
Administrative Expense Transferred Overhead (4,104) (2,488) (2,102) (5,558) (3,411)
Outside Services Employed 5,785 26,925 6,224  2,141 4,600 
Property Insurance 17,157 13,702 14,725  16,339 13,150 
Injury & Damages – Liability Insurance 25,736 20,553 22,087  24,508 19,725 
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 2004 2005 2006 2007 2008 
Employee Pensions – Personnel Retirement 3,736 1,976 0  0 0 
Employee Benefits – Vacation  11,017 14,560 13,462  18,139 12,918 
Employee Benefits – Sick Leave 8,710 10,146 7,457  8,684 6,869 
Employee Benefits – Holiday  9,597 7,441 7,777  8,647 6,367 
Maintenance of General Plant 19,242 17,975 23,050  21,635 15,771 
Transportation of Equipment Expense 10,876 11,215 15,515  13,298 15,723 

TOTAL ADMIN/GENERAL EXPENSE* 222,878 254,343 252,489  288,010 241,883 
      
TAXES – CITY & STATE           
City B&O Tax 72,419 84,219 100,267  103,390 85,409 
State Excise Tax 19,685 17,020 20,749  27,706 21,859 

TOTAL TAXES 92,104 101,239 121,016  131,096 107,267 
            
TOTAL REVENUES 1,463,202 1,727,562 2,021,454  2,095,170 1,601,118 
TOTAL EXPENSES/TAXES 1,168,770 1,581,754 1,812,101  2,033,906 1,581,230 
OPERATING INCOME (LOSS) 294,432 145,808 209,352  61,264 19,889 
DEPRECIATION EXPENSE (239,238) (266,080) (229,137) (233,898) (175,424)
NET OPERATING INCOME (LOSS) 55,194 (120,272) (19,784) (172,634) (155,535)
      
     Note   * Totals for these accounts reflect a split of 50% Water and 50% Sewer    

 
Table 9-1 indicates that Total Revenue for the Sewer Utility exceeded Total Expenses & Taxes 
for the past five years.  However, when Depreciation Expenses are included the sewer system 
has been operating at a loss. 
 
An increase in Sewer Rates of about 10 to 12 percent has been needed for the past several years, 
according to Table 9-1. 
 
9.6 Affect of CIP on Sewer Rates 
 
Specific funding for the $14,800,000 Capital Improvement Program shown in Table 8-1 has not 
yet been established by the City.  Some these improvements will be dependent upon developer or 
property owner funding.  It is hoped that some of the $9,270,000 of City-funded improvements 
shown in Table 8-2 will be funded through the federal economic stimulus program, and some 
projects will not be needed within the next six years.  It is anticipated that the remainder of the 
CIP cost will be funded in part through the General Facilities Fee with the rest financed by loans 
repaid through Sewer Rates.  Table 8-3 shows the Capital Improvement Program being 
implemented over six years and the resulting cost escalation to become $6,865,000 
 
Table 4-2 indicates that the City can anticipate adding an average of about 1 percent annually in 
population.  A similar increase in ERU can be expected, or about 44 ERU annually.  At the 
present General Facilities Fee, these additional ERU would generate about $730,000 during the 
six year of the proposed CIP.  As part of the general increase in the capital valuation of the City 
sewerage facilities, an increase the General Facilities Fee of $500 is assumed realistic, which 
would generate an additional $130,000 during the six-year period of the CIP.  Therefore funding 
generated by the General Facilities Fee is estimated to total about $860,000. 
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Accordingly, the anticipated funding for the City portion of the CIP can be summarized as 
follows: 
 
 Federal Economic Stimulus  $1,000,000 
 General Facilities Fee        860,000 
 Debt Funded through Rates    5,005,000 
  Total City-funded CIP $6,865,000 
 
A single bond issue for $5,005,000 to fund the CIP may carry a municipal interest rate of about 4 
percent over a maturity of 20 years.  The resulting capital recovery factor of 0.07358 would cost 
about $368,000 annually.  For the approximately 4,500 existing customer ERU, the increased 
cost would be about $6.80 monthly, or an impact of about $13.60 for the bimonthly sewer bill. 
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CITY OF PORT ORCHARD 
PLANNING DEPARTMENT 

DETERMINATION OF NON-SIGNIFICANCE (DNS) 
 

DESCRIPTION OF PROPOSAL: Adoption of the 2009 update to Port Orchard Comprehensive Plan, Capital 
Facilities Plan Element: Wastewater Capital Facilities Plan. 

 
 
PROPONENT:    City of Port Orchard, Planning Department 
 216 Prospect Street 
 Port Orchard, WA 98366 
  

LOCATION OF PROPOSAL:   City Service Areas 

LEAD AGENCY: City of Port Orchard, Planning Department 

SEPA OFFICIAL: James Weaver, Development Director  
 216 Prospect Street 
 Port Orchard, WA 98366 
 (360) 876-4991 

DETERMINATION:  The lead agency for this proposal has determined that it does not have a 
probable significant adverse impact on the environment. An environmental impact statement (EIS) is not 
required under RCW 43.21 C.030(2)(c). The decision was made after review of a completed environmental 
checklist and other information on file with the lead agency. This Information is available to the public on 
request.  

The DNS is issued pursuant to WAC 197-11-340(2)(a)(v); the lead agency will not act on this proposal for 14 days 
from the date of issue.  

NOTE: The issuance of this DNS does not constitute project approval. The applicant must comply with all other 
applicable requirements of the City of Port Orchard and the State of Washington.  

DATE OF ISSUE: October 16, 2008 

COMMENT DEADLINE: October 30, 2008 

 

 October 16, 2009  
 Date 

 

APPEAL PERIOD: Pursuant to RCW 43.21C, any person wishing to appeal this determination may file such an 
appeal within fourteen (14) days from the date of issuance of this DNS. You should be prepared to make specific 
factual objections. There is a $250 fee to appeal this determination. 
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ENVIRONMENTAL CHECKLIST 
 

SEPA RULES 
 

RCW 197-11-960 ENVIRONMENTAL CHECKLIST 
 
A. BACKGROUND 
 
1. Name of proposed project, if applicable: 
 City of Port Orchard  - 2009 Comprehensive Sanitary Sewer Plan Update 
 
2.         Name of applicant:  

City of Port Orchard Public Works Department 
 
3. Address and phone number of applicant and contact person: 

City of Port Orchard Public Works Department  
216 Propsect Street 
Port Orchard, WA 98366 
(360) 876-4991 
Contact: Mark R. Dorsey, P.E. 

 
4. Date checklist prepared:  

September 25, 2009 
 
5.         Agency requesting checklist:  

City of Port Orchard Planning Department 
Washington State Department of Ecology  

 
6. Proposed timing or schedule (including phasing, if applicable): 

The proposed date for adoption of the 2009 Comprehensive Saintary Sewer Plan Update by the 
Port Orchard City Council is expected to be November 13, 2009. 

 
7. Do you have any plans for future additions, expansions, or further activity related to or connected with 

this proposal?  If yes, explain. 
This is a non-project action adopting the Comprehensive Sanitary Sewer Plan.  In addition to the 
City’s Comprehansive Sanitary Sewer Plan and the Capital Improvement Plan (CIP), incremental 
sanitary sewer facilities may be constructed in conjunction with private development, as they 
occur.   

 
8. List any environmental information you know about that has been prepared, directly related to this 

proposal. 
City of Port Orchard Comprehensive Plan Update, December 2008 
City of Port Orchard 2009 Water System Plan Update (adoption pending) 
City of Port Orchard 2000 Comprehensive Sewer Plan 
City of Port Orchard SKIA Infrastructure Assessment & Technical Memorandum, July 2008 
Kitsap County Comprehensive Plan Update, December 2006 
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West Sound Utility District Sewer Comprehensive Plan, November 2007 
 

 
9. Do you know whether applications are pending for governmental approvals of other proposals directly 

affecting the property covered by your proposal?  If yes, explain. 
Property owners and developers have, and are expected to apply for approval of development that 
will require sanitary sewer service.  These developments are not addressed specifically in the Plan.  
The Plan provides for necessary public sewer collection and treatment improvements necessary to 
support such development in accordance with the Comprehensive Plan and development code.  
All project-level improvements will be subject to environmental review at the time of their 
application.  No pending proposal will affect this non-project action. 
 

10. List any governmental approvals or permits that will be needed for your proposal, if known. 
The Plan must be approved by the Washington State Department of Ecology.  Review by other 
jurisdictions and agencies include Kitsap County, West Sound Utility District, The City of 
Bremerton, the City of Port Orchard City Council, Kitsap County Health District and the State 
Department of Health. 

 
11. Give brief, complete description of your proposal, including the proposed uses and the size of the 

project and site.  There are several questions later in this checklist that ask you to describe certain 
aspects of your proposal.  You do not need to repeat those answers on this page.  (Lead agencies may 
modify this form to include additional specific information on project description). 
As needed for for demonstrating compliance with the Growth Management Act (GMA), this 
proposal involves adoption of amendments to the 2000 City of Port Orchard Comprehensive 
Sewer Plan.  The amendments identify three categories of action: 
 
Programmatic – Updating the Comprehensive Sewer Plan to address a revised 25-year population 
forecast for the urban growth area which has been expanded since the 2000 Plan.  This will enable 
the City to address future needs for sanitary sewer service within the defined urban growth area. 
 
Capital Projects – Updating the list of specific capital projects that are necessary to implement the 
Comprehensive Sewer Plan.  These will be included in the Comprehensive Plan Capital 
Improvement Program Element.  Subsequent project-level environmental review will be 
conducted at the time these projects are proposed for implementation. 
 
Operation, Maintenance& Repair – Day-to-day and periodic projects necessary to maintain the 
current and future sewer system in working order are described in the Comprehensive Sewer Plan 
as further addressed in the sewer utility operations and maintenance standards and procedures. 
 

12. Location of the proposal.  Give sufficient information for a person to understand the precise location of 
your proposed project, including a street address, if any, and section, township, and range, if known.  If 
a proposal would occur aver a range of area, provide the range or boundaries of the site(S).  Provide a 
legal description, site plan, vicinity map, and topographic map, if reasonably available.  While you 
should submit any plans required by the agency, you are not required to duplicate maps or detailed plans 
submitted with any permit applications related to this checklist. 
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The service area covered by the 2009 Comprehensive Sanitary Sewer Plan Update includes area 
within the current City of Port Orchard municipal limits and portions of the designated Urban 
Growth Area (UGA), which includes established boundaries of Kitsap County ULID #6, as agreed 
upon by Kitsap County, the City of Bremerton and the West Sound Utility District.  Port Orchard 
is located on the Kitsap peninsula, south of Sinclair Inlet. The main body of Puget Sound is to the 
east. 

 
B. ENVIRONMENTAL ELEMENTS 
 
1. Earth 
 
a. General description of the site (circle one):  Flat, rolling, hilly, steep, slopes, mountainous, other. 

The City of Port Orchard is characterized by shoreline adjacent to Sinclair Inlet.  The topography 
is generally hilly with some flat areas. 

 
b. What is the steepest slope on the site (approximate percent slope)? 

There are steep slopes with in the City, however, this non-project action will not impact slopes 
generally, and any project proposed under this ordinance will be reviewed separately for SEPA 
compliance where required. 

 
c. What general types of soils are found on the site (for example, clay, sand, gravel, peat, muck)?  If you 

know the classification of agricultural soils, specify them and note any prime farmland. 
Soils and soil types are not generally impacted by this non-project action.  An extensive discussion 
of the soils and their properties can be found in the USDA Soil Survey of Kitsap County. 

 
d. Are there surface indications or history of unstable soils in the immediate vicinity?  If so, describe. 

Unstable soils and steep slopes will not generally be impacted by this non-project action.  Separate 
site-specific review will determine impacts to soils and slopes and SEPA compliance. 

 
e. Describe the purpose, type, and approximate quantities of any filling or grading proposed.  Indicate 

source of fill. 
No filling or grading is proposed as part of this non-project action.  Fill or grading related to site-
specific proposals under this ordinance will be reviewed separately for SEPA compliance. 

 
f. Could erosion occur as a result of clearing, construction, or use?  If so, generally describe. 
 No clearing or construction is proposed as part of this non-project action. 
 
g. About what percent of the site will be covered with impervious surfaces after project construction (for 

example, asphalt or buildings)? 
No construction is proposed as part of this non-project action. 

 
h. Proposed measures to reduce or control erosion, or other impacts to the earth, if any? 

No specific measures are proposed as part of this non-project action.  Each project will be 
evaluated as part of site-specific project review for compliance with SEPA and other regulations 
in the Port Orchard Municipal Code. 
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2. Air 
 
a. What types of emissions to the air would result from the proposal (i.e. dust, automobile, odors, industrial 

wood smoke) during construction and when the project is completed?  If any, generally describe and 
give approximate quantities if know. 
This non-project action will have no impact on air quality.  Air quality will be evaluated as part of 
site-specific project review and SEPA analysis. 

 
b. Are there any off-site sources of emissions or odor that may affect your proposal?  If so, generally 

describe. 
This non-project action will have no impact on air quality.  Air quality will be evaluated as part of 
site-specific project review and SEPA analysis. 

 
c. Proposed measures to reduce or control emissions or other impacts to air, if any: 

This non-project action will have no impact on air quality.  Air quality will be evaluated as part of 
site-specific project review and SEPA analysis. 

 
3. Water 
 
a. Surface: 
1) Is there any surface water body on or in the immediate vicinity of the site (including year-round and 

seasonal streams, saltwater, lakes, ponds wetlands)/  If yes, describe type and provide names, if 
appropriate, state what stream or river it flows into. 
Port Orchard is bordered on the north by the waters of Puget Sound.  There are numerous 
wetlands, streams and creeks.  Impacts on shoreline, surface water, seasonal streams and wetlands 
will be evaluated as part of site-specific project review and SEPA analysis.   

 
2) Will the project require any work over, in or adjacent to (within 200 feet) the described water?  If yes, 

please describe and attach available plans. 
This non-project action will not require any work over, in or adjacent to these waters.  Impacts on 
wetlands, surface water, seasonal streams and shoreline will be evaluated as part of site-specific 
project review and SEPA analysis. 

 
3) Estimate the amount of fill and dredge material that would be placed in or removed from surface water 

or wetlands and indicate the area of the site that would be affected.  Indicate the source of fill material. 
This non-project action will not require any filling or dredging.  Impacts as a result of filling or 
dredging will be evaluated as part of site-specific project review and SEPA analysis. 

 
4) Will the proposal require surface water withdrawals or diversions?  Give general description, purpose, 

and approximate quantities if known. 
This non-project action will not require any surface water withdrawals or diversions.  The 
proposed permit, policy, and ordinances will provide additional protection for all water bodies.  
Impacts of this type will be evaluated as part of site-specific project review and SEPA analysis 
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5) Does the proposal lie within a 100-year floodplain?  If so, note location on the site plan. 

Some areas of the City are identified as lying within the 100-year flood plain (as defined in the 
Federal Flood Disaster Protection Act of 1973.)  This non-project action does not impact flood 
areas specifically.  Any proposal involving flood areas will comply with Chapter 15.38, Flood 
Damage Prevention, of the Port Orchard Municipal Code and will be evaluated as part of site-
specific review and SEPA analysis. 

 
6) Does the proposal involve any discharges of waste materials to surface waters?  If so, describe the type 

of waste and anticipated volume of discharge. 
This non-project action will not require discharge of materials to surface waters.  The proposed 
ordinance will prohibit the discharges of water materials and provide additional protection for all 
water bodies. Impacts of this type will be evaluated as part of site-specific project review and 
SEPA analysis 

 
 
b. Ground: 
 
1) Will ground water be withdrawn, or will water be discharged to ground water?  Give general 

description, purpose, and approximate quantities if known. 
This non-project action will not require any withdrawal of groundwater or discharge to 
groundwater.  Impacts of this type will be evaluated as part of site-specific project review and 
SEPA analysis. 

 
2) Describe waste material that will be discharged into the ground from septic tanks or other sources, if any 

(for example:  domestic sewage; industrial, containing the following chemicals; agricultural; etc.).  
Describe the general size of the system, the number of such systems, the number of houses to be served 
(if applicable), or the number of animals or humans the system(s) are expected to serve. 
This non-project action will not require any discharge of waste material to groundwater.  Existing 
health regulations control the location, type and density of development which utilizes septic 
tanks.   

 
c. Water Runoff (including storm water): 
 
1) Describe the source of runoff (including storm water) and method of collection and disposal, if any 

(include quantities, if know).  Where will this water flow?  Will this water flow into other waters?  If so, 
describe. 
This non-project action will not impact surface and stormwater. Stormwater flow and outfall will 
be evaluated as part of site-specific project review and SEPA analysis   

 
2) Could waste materials enter ground or surface waters?  If so, generally describe. 

This non-project action will not impact ground or surface waters and the goals to minimize the 
effects of discharge of waste materials.  Possible contamination of ground or surface waters with 
waste materials will be evaluated as part of site-specific project review and SEPA analysis. 
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d. Proposed measures to reduce or control surface, ground, and runoff water impacts, if any: 

This non-project action will not have a effect on surface, ground or runoff waters.  Possible 
impacts surface, ground, and runoff water impacts will be evaluated as part of site-specific project 
review and SEPA analysis. 

 
4. Plants 
 
a. Check or circle types of vegetation found on the site: 
 a  deciduous tree:  alder, maple, aspen, other 
 a  evergreen tree:  fir, cedar, pine, other 
 a  shrubs 
 a  grass 
 a  pasture 
 a  crop or grain 
   wet soil plants:  cattail, buttercup, bulrush, skunk cabbage, other 
   water plants:  water lily, eelgrass, milfoil, other 
 a  other types of vegetation 
b. What kind and amount of vegetation will be removed or altered? 

This non-project action will have no effect on vegetation removal or alteration.  Vegetation 
removal and enhancement will be evaluated as part of site-specific project review and SEPA 
analysis 

 
c. List threatened or endangered species known to be on or near the site. 

This non-project action will have no impact on threatened or endangered species.  Flora will be 
evaluated as part of site-specific project review and SEPA analysis. 

 
d. Proposed landscaping, use of native plants, or other measures to preserve or enhance vegetation on the 

site, if any: 
No landscaping is proposed as part of this non-project action.  Open space and planting 
regulations will be evaluated as part of site-specific project review and SEPA analysis 

 
5. Animals 
 
a. Underline any birds and animals which have been observed on or near the site or are known to be on or 
near the site: 
  
 birds:  hawk, heron, eagle, songbirds, other 
 mammals:  deer, bear, elk, beaver, other: sea lion, raccoon 
 fish:  bass, salmon, trout, herring, shellfish, other 
 
b. List threatened or endangered species known to be on or near the site. 

This non-project action will not have an effect on wildlife.  Effects of proposals on wildlife will be 
evaluated as part of site-specific project review and SEPA analysis. 
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c. Is the site part of a migration route?  If so, explain. 

Puget Sound, including Port Orchard, is an important nesting place, feeding area, and wintering 
ground for thousands of birds in the Pacific Flyway.  This non-project action will have no effect on 
migration patterns.  Effects on wildlife will be evaluated as part of site-specific project review and 
SEPA analysis 

 
d. Proposed measures to preserve or enhance wildlife, if any. 

This non-project action will not have an effect on animals or birds.  Effects of individual proposals 
on wildlife will be evaluated as part of site-specific project review and SEPA analysis. 

 
6. Energy and Natural Resources 
a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet the completed 

project's energy needs?  Describe whether it will be used for heating, manufacturing, etc. 
No energy is required for this non-project action.  Energy consumption will be evaluated as part 
of site-specific project review and SEPA analysis and in accordance with the Washington State 
Energy Code which the City has adopted. 

 
b. Would your project affect the potential use of solar energy by adjacent properties?  If so, generally 

describe. 
This non-project action will have no effect on solar access.  Solar access will be evaluated as part 
of site-specific project review and SEPA analysis. 

 
c. What kinds of energy conservation features are included in the plans of this proposal?  List other 

proposed measures to reduce or control energy impacts, if any: 
None.  The City uses the Washington State Energy Code to enhance electricity conservation.  
Energy conservation features will be evaluated as part of site-specific project review and SEPA 
analysis. 

 
7. Environmental Health 
 
a. Are there any environmental health hazards, including exposure to toxic chemicals, risk of fire and 

explosion, spill or hazardous waste, that could occur as a result of this proposal?  If so, describe. 
This non-project action not effect threats of environmental health hazards.  Environmental health 
hazards will be evaluated as part of site-specific project review and SEPA analysis. 

 
1) Describe special emergency services that might be required. 
 No special emergency measures will be required as part of this non-project action. 
 
2) Proposed measures to reduce or control environmental health hazards, if any: 

No measures to reduce or control environmental health hazards are necessary as part of this non-
project action. 

 
b. Noise 
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1) What types of noise exist in the area which may affect your project (for example:  traffic, equipment, 

operation, other)? 
Noise levels in Port Orchard are regulated under Chapter 9.24 (Offenses Against Public Order) of 
the Port Orchard Municipal Code.  This non-project action will not be affected by noise levels. 

 
2) What types and levels of noise would be created by or associated with the project on a short-term or a 

long-term basis (for example:  traffic, construction, operation, other)?  Indicate what hours noise would 
come from the site. 
This non-project action will have no effect on noise levels.  Noise impacts of individual proposals 
will be evaluated as part of site-specific project review and SEPA analysis. 

 
3) Proposed measures to reduce or control noise impacts, if any: 

Noise levels on Port Orchard are regulated under Chapter 9.24 (Offenses Against Public Order) of 
the Port Orchard Municipal Code. 

 
8. Land and Shoreline Use 
 
a. What is the current use of the site and adjacent properties? 

Land uses in Port Orchard are primarily residential and commercial, with some industrial, light 
Manufacturing, recreation, and open space.   

 
b. Has the site been used for agriculture?  If so, describe. 
 Not applicable. 
 
c. Describe any structures on the site. 

The proposal is a non-project action, and includes no specific development activity.  Therefore 
there are no structures associated with the proposal. 

 
d. Will any structures be demolished?  If so, what? 

This non-project action requires no demolition.  Any future proposed demolition will be evaluated 
as part of site-specific project review and SEPA analysis. 

 
e. What is the current zoning classification of the site? 

Zoning in Port Orchard is according to the Official Zoning Map, adopted December 9, 2008, 
which is available at the Department of Planning and Community Development. 

 
f. What is the current comprehensive plan designation of the site? 

Comprehensive Plan designations are according to the Comprehensive Plan Land Use Map, 
adopted December 9, 2008, in accordance with GMA requirements.  The Land Use Map is 
available at the Department of Planning and Community Development. 

 
g. If applicable, what is the current shoreline master program designation of the site? 
 Not applicable. 
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h. Has any part of the site been classified as an "environmentally sensitive" area?  If so, specify. 

Environmentally sensitive areas in Port Orchard include wetlands, aquifer recharge areas, 
geologically hazardous areas, continuous and seasonal streams and waters including the waters of 
Puget Sound, and fish and wildlife habitat.  These areas are inventoried in the City's 
Comprehensive Plan and are regulated under Chapter 14.04, State Environmental Policy Act, of 
the Port Orchard Municipal Code.  Environmentally sensitive areas will be evaluated as part of 
site-specific project review and SEPA analysis. 

 
i. Approximately how many people would reside or work in the completed project? 
 Not applicable to this non-project action. 
 
j. Approximately how many people would the completed project displace? 
 Not applicable to this non-project action. 
 
k. Proposed measures to avoid or reduce displacement impacts, if any: 
 Not applicable to this non-project action. 
 
l. Proposed measures to ensure the proposal is compatible with existing and projected land uses and plans, 

if any: 
 This non-project action will have no effect on existing and projected land uses and plans.  
 
9. Housing 
a. Approximately how many units would be provided, if any?  Indicate whether high, middle, or low-

income housing. 
 Not applicable to this non-project action. 
 
b. Approximately how many units, if any, would be eliminated?  Indicate whether high, middle, or low-

income housing. 
 No units will be eliminated by the non-project action. 
 
c. Proposed measures to reduce or control housing impacts, if any: 
 None 
 
10. Aesthetics 
 
a. What is the tallest height of any proposed structure(s), not including antennas; what is the principal 

exterior building material(s) proposed? 
This non-project action has no effect on building and structure height.  Building and structure 
height are regulated in the Zoning Code.   

 
b. What views in the immediate vicinity would be altered or obstructed? 
 This non-project action will have no impact on views.  View alteration and obstruction is 

regulated by the Zoning Code and the Shoreline Management Master Program.  Views will be 
evaluated as part of site-specific project review and SEPA analysis. 
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c. Proposed measures to reduce or control aesthetic impacts, if any: 
 None 
 
11. Light and glare 
 
a. What type of light or glare will the proposal produce?  What time of day would it mainly occur? 

This non-project action will not produce any light and/or glare.  Light and glare will be evaluated 
as part of site-specific project review and SEPA analysis. 

 
b. Could light or glare from the finished project be a safety hazard or interfere with views? 

This non-project action will not produce any light and/or glare.  Light and glare will be evaluated 
as part of site-specific project review and SEPA analysis. 

 
c. What existing off-site sources of light or glare may affect your proposal? 

This non-project action will not be affected by any off-site source of light or glare.  Off-site sources 
of light and glare will be evaluated as part of site-specific project review and SEPA analysis. 

 
d. Proposed measures to reduce or control light and glare impacts, if any: 
 None 
 
 
12. Recreation 
 
a. What designated and informal recreational opportunities are in the immediate vicinity? 
 Not applicable to this non-project action.  
 
b. Would the proposed project displace any existing recreational uses?  If so, describe. 
 This non-project action will not displace any existing recreational uses. 
 
c. Proposed measures to reduce or control impacts on recreation, including recreation opportunities to be 

provided by the project or applicant, if any: 
 None 
 
13. Historic and Cultural Preservation 
 
a. Are there any places or objects listed on, or proposed for, national, state, or local preservation registers 

known to be on or next to the site?  If so, generally describe. 
Archeological and historic resources are recorded at the State of Washington Departments of 
Community, Trade and Economic Development, Office of Archeology and Historic Preservation. 

 
b. Generally describe any landmarks or evidence of historic, archaeological, scientific, or cultural 

importance known to be on or next to the site. 
A map and listing of all the historic resources is available at the Department of Planning and 
Community Development, 216 Prospect Street, Port Orchard, WA.  98366. 
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c. Proposed measures to reduce or control impacts, if any. 
 None 
 
14. Transportation 
 
a. Identify public streets and highway serving the site, and describe proposed access to the existing street 

system.  Show on site plans, if any. 
State Route 16 connects the City with the balance of the Kitsap Peninsula.  The City has an 
extensive system of arterials, suburban and local public streets.  Location of, and access to, public 
streets and highways will be evaluated as part of site-specific project review and SEPA analysis 

 
b. Is site currently served by public transit?  If not, what is the approximate distance to the nearest transit 

stop? 
The City is served by Kitsap Transit.  Kitsap Transit operates a commuter system which is 
coordinated with the ferry schedules in neighboring communities in addition to a dial-a-ride 
service. 

 
c. How many parking spaces would the completed project have?  How many would the project eliminate? 

This is a non-project action.  Parking requirements are contained in Chapter 16.45, Parking 
Standards, of the Port Orchard Municipal Code.   

 
d. Will the proposal require any new roads or streets, or improvements to existing roads or streets, not 

including driveways?  If so, generally describe (indicate whether public or private). 
This non-project action will not create the need for any new or improved streets.  Transportation 
facilities will be evaluated as part of site-specific project review and SEPA analysis. 

 
e. Will the project use or occur in the immediate vicinity of water, rail or air transportation?  If so, 

generally describe. 
The various modes of transportation will be evaluated as part of site-specific project review and 
SEPA analysis. 

 
f. How many vehicular trips per day would be generated by the completed project?  If known, indicate 

when peak volumes would occur. 
This non-project action will have no direct impact on vehicular trips. Trip generation and the 
cumulative impact will be evaluated as part of site-specific project review and SEPA analysis. 

 
g. Proposed measures to reduce or control transportation impacts, if any: 

This non-project action will have no direct impact on transportation.  Transportation impacts will 
be evaluated as part of site-specific project review and SEPA analysis. 

 
15. Public Services 
 
a. Would the project result in an increased need for public services (for example:  fire protection, police 

protection, health care, schools, other)?  Is so, generally describe. 
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This non-project action will have little effect on public services, except as would normally be 
required for individual proposals.  The need for public services will be evaluated as part of site-
specific project review and SEPA analysis. 

 
b. Proposed measures to reduce or control direct impacts on public services, if any. 
 This non-project action will have no effect on public services.   
 
16. Utilities 
 
a. Circle utilities currently available at the site:  electricity, natural gas, water, refuse service, telephone, 

sanitary sewer, septic system, other. 
 
b. Describe the utilities that are proposed for the project, the utility providing the service, and the general 

construction activities on the site or in the immediate vicinity which might be needed. 
This non-project action will not directly affect public utilities.  The provision of utilities for 
individual proposals will be evaluated as part of site-specific project review and SEPA analysis. 

 
 
C. SIGNATURE 
 
The above answers are true and complete to the best of my knowledge.  I understand that the lead agency is 
relying on them it make its decision. 
 
Signature:   
 
Date Submitted   June 3, 2009  
 
 
D. SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS 
 (Do not use this sheet for project actions.) 
 
Because these questions are very general, it may be helpful to read them in conjunction with the list of the 
elements of the environment. 
 
When answering these questions, be aware of the extent the proposal, or the types of activities likely to result 
from the proposal, would affect the item at a greater intensity or at a faster rate than if the proposal were not 
implemented.  Respond briefly and in general terms. 
 
1. How would the proposal be likely to increase discharge to water; emissions to air; production, storage, 

or release of toxic or hazardous substances; or production of noise? 
This non-project action will have no effect on discharges to water bodies.  No negative impacts will 
occur in terms of emissions to air; production or storage of toxic or hazardous substances; or 
production of noise  
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Proposed measures to avoid or reduce such increases are: 
Effects on discharge to water; emissions to air; production, storage, or release of toxic or hazardous 
substances; or production of noise will be reviewed as part of site-specific review and SEPA 
analysis. 

 
2. How would the proposal be likely to affect plants, animals, fish or marine life? 
 This non-project action will have no effects to plants, animals, fish or marine life.  All specific 

effects to plant, animal, fish and other marine life will be evaluated as part of site-specific project 
review and SEPA analysis.  

 
Proposed measures to protect or conserve plants, animals, fish,  
or marine life are: 
Effects of individual proposals on wildlife and marine life will be reviewed as part of site-specific 
review, and SEPA analysis. 

 
3. How would the proposal be likely to deplete energy or natural resources? 
 This non-project action will not affect energy or natural resources. Effects of individual proposals 

on energy or natural resources will be reviewed as part of site-specific review, and SEPA analysis 
 
 Proposed measures to protect or conserve energy and natural resources are: 
 Construction of individual projects is reviewed under the Washington State Energy Code, adopted 

under Chapter 15 of the Port Orchard Municipal Code 
 
4. How would the proposal be likely to use or affect environmentally sensitive areas or areas designated 

(or eligible or under study) for governmental protection, such as parks, wilderness, wild and scenic 
rivers, threatened or endangered species habitat, historic or cultural sites, wetlands, floodplains, or prime 
farmlands? 
This non-project action not impact environmentally sensitive areas or other areas designated for 
protection.  Effects of individual proposals on environmentally sensitive areas or other protected 
areas will be reviewed as part of site-specific review, and SEPA analysis. 

 
 Proposed measures to protect such resources or to avoid or reduce impacts are: 

Impacts of individual proposals on environmentally sensitive areas or other protected areas will 
be reviewed as part of site-specific review, and SEPA analysis. 

 
5. How would the proposal be likely to affect land and shoreline use, including whether it would allow or 

encourage land or shoreline uses incompatible with existing plans? 
This non-project action will not affect land or shoreline use. Impacts of individual proposals on 
land or shoreline use will be reviewed as part of site-specific review, and SEPA analysis. 

 
 Proposed measures to avoid or reduce shoreline and land use impacts are: 

Impacts of individual proposals on land or shoreline use will be reviewed as part of site-specific 
review, and SEPA analysis. 
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6. How would the proposal be likely to increase demands on transportation or public services and utilities? 
This non-project action will have no effect on the demand for transportation or public service and 
utilities. 

 
 Proposed measures to reduce or respond to such demand(s) are: 

None.  Projects approved under this ordinance are subject to review by the City Planning 
Department, Public Works Department, and the local Health District.   

 
7. Identify, if possible, whether the proposal may conflict with local, state, or federal laws requirements for 

the protection of the environment. 
The non-project proposal is consistent with all local, state and federal requirements for the 
protection of the environment.   



 



 
 
 
 
 

Appendix B 
Public Hearing



 



























 
 
 
 
 

Appendix C 
City of Port Orchard & West Sound 

Utility District Agreement



 



 
 
City of Port Orchard & West Sound Utility District Agreement is on file in city Hall and is 
available for public review.  Copies can be provided to interested parties. 
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FACT SHEET FOR NPDES PERMIT WA-002034-6 
PORT ORCHARD/KARCHER CREEK SEWER DISTRICT 

JOINT WASTEWATER TREATMENT PLANT 

SUMMARY 

There are three entities involved in wastewater treatment in the Port Orchard area:  The City of 
Port Orchard collection system, Karcher Creek Sewer District collection system, and the Joint 
Wastewater Treatment Facility (treatment plant).  The treatment plant is considered a separate 
entity which is jointly owned by the City of Port Orchard (City) and Karcher Creek Sewer 
District (Sewer District).  The City has contracted with the Sewer District to operate the 
treatment plant. 

The treatment plant was recently upgraded and expanded to accommodate increasing demand for 
sewer service in the City’s and Sewer District’s service areas.  The existing activated sludge 
treatment plant was upgraded with the addition of a Zenon - membrane bioreactor (MBR) - 
treatment process.  In addition, a ballasted clarifier was added at the plant to provide advanced 
primary treatment for peak flows during wet weather periods.  The new plant began operation in 
March 2006.  During normal operation, the incoming wastewater is provided secondary 
treatment via the activated sludge and MBR treatment processes.  Effluents from both these 
secondary treatment processes are combined and disinfected prior to discharging to Sinclair 
Inlet, Puget Sound.  When influent flows to the plant exceed 6 million gallons per day (MGD), 
the excess wastewater (greater than 6 MGD) is provided advanced primary treatment via the 
ballasted clarifier treatment system.  Effluents from all three treatment processes are combined 
and disinfected prior to discharging to Sinclair Inlet. 
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INTRODUCTION 

The Federal Clean Water Act (FCWA, 1972, and later modifications, 1977, 1981, and 1987) 
established water quality goals for the navigable (surface) waters of the United States.  One of the 
mechanisms for achieving the goals of the Clean Water Act is the National Pollutant Discharge 
Elimination System of permits (NPDES permits), which is administered by the Environmental 
Protection Agency (EPA).  The EPA has authorized the State of Washington to administer the 
NPDES permit program.  Chapter 90.48 RCW defines the Department of Ecology's authority and 
obligations in administering the wastewater discharge permit program. 

The regulations adopted by the State include procedures for issuing permits (chapter 173-220 
WAC), technical criteria for discharges from municipal wastewater treatment facilities (chapter 
173-221 WAC), water quality criteria for surface and ground waters (chapters 173-201A and 200 
WAC), and sediment management standards (chapter 173-204 WAC).  These regulations require 
that a permit be issued before discharge of wastewater to waters of the state is allowed.  The 
regulations also establish the basis for effluent limitations and other requirements which are to be 
included in the permit.  One of the requirements (WAC 173-220-060) for issuing a permit under the 
NPDES permit program is the preparation of a draft permit and an accompanying fact sheet.  Public 
notice of the availability of the draft permit is required at least thirty (30) days before the permit is 
issued (WAC 173-220-050).  The fact sheet and draft permit are available for review (see Appendix 
A—Public Involvement of the fact sheet for more detail on the public notice procedures). 

The fact sheet and draft permit have been reviewed by the Permittee.  Errors and omissions 
identified in this review have been corrected before going to public notice.  After the public 
comment period has closed, the Department will summarize the substantive comments and the 
response to each comment.  The summary and response to comments will become part of the file 
on the permit and parties submitting comments will receive a copy of the Department's response.  
The fact sheet will not be revised.  Comments and the resultant changes to the permit will be 
summarized in Appendix G—Response to Comments. 
 

GENERAL INFORMATION 
Applicant City of Port Orchard 

216 Prospect Street 
Port Orchard, WA 98366 

Facility Name and Address City of Port Orchard/Karcher Creek Sewer District Joint 
Wastewater Treatment Plant 
1165 Beach Drive 
Port Orchard, WA  98366 

Type of Treatment Membrane Bioreactor (MBR) and Activated Sludge – 
Secondary Treatment System 

Discharge Location Sinclair Inlet, Puget Sound 
Latitude:      47° 33' 10" N.   
Longitude: 122° 36' 40" W. 

Waterbody ID Number 1224026474620 
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BACKGROUND INFORMATION 

DESCRIPTION OF THE FACILITY 

HISTORY 

The treatment plant was recently upgraded and expanded to accommodate increasing demand for 
sewer service in the City’s and Sewer District’s service area.  The plant was upgraded by adding 
a new Zenon - Membrane Bioreactor (MBR) - treatment process to provide additional secondary 
treatment capacity at the plant.  In addition, a new ballasted clarifier was added at the plant to 
provide advanced primary treatment to peak flows during wet weather periods.  Effluents from 
these treatment processes are combined and disinfected.  The plant effluent is discharged to 
Sinclair Inlet, Puget Sound.  The new plant began operation in March 2006. 

DESCRIPTION OF THE WASTEWATER COLLECTION SYSTEM 

The City’s sewage collection system consists of a combination of many neighborhood systems.  
The age of the sewer mains in the City vary from 70 years old to brand new.  The older areas of 
the City have noticeable flows from infiltration and inflows (I/I) in the system.  As part of the I/I 
reduction efforts, many roof drains have been disconnected from sanitary sewers and the pipe 
joints air tested and grouted.  However, groundwater still enters the system.  Currently, the City 
allocates approximately $25,000 per year for the I/I reduction program. 

The Sewer District’s sewage collection system includes two major trunk sewers, collector sewer 
lines, and 18 pump stations and associated forcemains.  Developments constructed in the 1990s 
have primarily installed PVC pipes for the collector sewers and laterals.  Developments 
constructed prior to 1990 primarily used concrete pipe for collector sewers.  A small percentage 
of the collector sewers have concrete asbestos and clay pipe. 

Based on the I/I reports submitted for the treatment plant, annual I/I (from 1991 through 2004) 
has ranged from 12 to 28 percent of the plant inflow. 

Both the City and the Sewer District have ongoing programs to reduce I/I.  The City’s efforts to 
reduce I/I include grouting of leaking joints, and locating and eliminating inflow sources.  The 
Sewer District’s Capital Improvement Plan includes wartime (World War II) era sewer 
replacement projects over the next 20 years.  

WASTEWATER SOURCES 

Primary sources of wastewater tributary to the facility are domestic sewage from residential and 
light commercial activities in the sewer service areas of the City of Port Orchard and Karcher 
Creek Sewer District. 
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WASTEWATER CHARACTERISTICS 

Wastewater received at the facility is typical domestic wastewater with conventional pollutants 
and low levels of metals, as shown in the following table.  The influent and effluent monitoring 
data for conventional pollutants are the annual averages for the year 2004.  The effluent 
measurements for copper and zinc shown in the table below are the highest of the measurements 
from effluent monitoring conducted during July 1995 through January 2006.  Effluent 
measurements during this period, for arsenic, cadmium, chromium, lead, mercury, nickel, and 
silver were all below method detection limit (MDL). 

 
INFLUENT EFFLUENT PARAMETER 

Concentration 
(mg/L) 

Mass Emission 
(lbs/day) 

Concentration 
(mg/L or ug/L) 

Mass Emission 
(lbs/day) 

Flow -------------- -------------- 1.59 MGD -------------- 
BOD5 236 mg/L 3051 lbs/day 20 mg/L 265 lbs/day 
TSS 340 mg/L 4035 lbs/day 16 mg/L 210 lbs/day 
Fecal Coliform -------------- --------------- 55/100 mL -------------- 
Copper -------------- --------------- 16 ug/La --------------- 
Zinc -------------- --------------- 536 ug/L --------------- 

a Effluent sample measurement of 16 µg/L for copper is less than the reportable detection limit 
(RDL). 

DESCRIPTION OF THE WASTEWATER TREATMENT PLANT AND DISCHARGE OUTFALL 

The liquid stream treatment at the plant consists of three different treatment systems: 

(1)  The activated sludge (secondary) treatment system.  

(2)  The MBR (secondary) treatment system. 

(3)  The ballasted clarifier (advance primary) treatment system for treatment of peak flows when 
influent flows exceed 6 MGD. 

The liquid stream treatment system at the plant includes 3 (mechanically cleaned) rotary fine 
screens and 1 (manually cleaned) standby bar screen, 3 vortex grit removal units (2 units 
preceding primary clarifiers for use during dry weather, and 1 unit preceding ballasted clarifier 
for use during wet weather), 3 primary clarifiers, a ballasted clarifier for primary treatment of 
peak flows (when influent flows exceed 6 MGD), 2 aeration basins (with 3 chambers per basin) 
for activated sludge treatment, 2 secondary clarifiers, 2 MBR basins, 2 chlorine contact channels 
(along the outer periphery of the secondary clarifiers) for disinfection by sodium hypochlorite, a 
sodium bisulfite dechlorination unit for effluent dechlorination, and a Parshall flume for effluent 
flow measurement. 

The solids stream treatment system at the plant includes 4 sludge storage tanks, 2 anaerobic 
digesters, and 2 centrifuges for sludge dewatering and thickening.  
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Treated and disinfected effluent from the plant is discharged to Sinclair Inlet, Puget Sound.  The 
effluent is discharged via a 36-inch diameter outfall terminating 1600 feet offshore into Sinclair 
Inlet at a depth of approximately 52 feet below mean lower low water (MLLW).  The terminal 
portion of the outfall consists of a 10-port diffuser with 8-inch diameter risers at 10-foot spacing.  
The diffuser ports discharge horizontally in alternating directions. 

Appendix C includes diagrams of the outfall location in Sinclair Inlet and the treatment process 
schematic. 

RESIDUAL SOLIDS 

The treatment plant removes solids from the wastewater at the headworks (grit and screenings), 
and at the primary and secondary clarifiers (primary and secondary sludge), in addition to 
incidental solids (rags, scum, and other debris) removed as part of the routine maintenance of the 
equipment.  Grit, rags, scum, and screenings are disposed of as solid waste at a local landfill.  
Primary and secondary sludge are thickened, stabilized, and dewatered for utilization.  The 
dewatered sludge is transported to any Class B site as permitted by local health departments. 

FLOW BLENDING 

The wastewater treatment system is designed for a maximum month flow of 4.2 million gallons 
per day (MGD) and a peak (wet weather) flow of 16 MGD.  The primary treatment train at the 
plant consists of primary clarifiers, followed by a secondary biological treatment (conventional 
activated sludge or MBR) system, and secondary clarifiers.  This portion of the treatment plant is 
designed to provide secondary treatment for a minimum of 6 MGD peak flow without 
compromising its integrity.  During the plant’s design life, influent flows are expected to exceed 
6 MGD only a few times during wet weather months, in any given year.  Therefore, a ballasted 
clarifier with a design capacity of 10 MGD was constructed at the plant to provide primary 
treatment for flows that would need to be bypassed around the secondary treatment system to 
protect its integrity.  The ballasted clarifier provides advanced primary treatment and is expected 
to remove 90% or greater total suspended solids and 40% or greater BOD. 

As described in the engineering report for the treatment plant, approved by the Department of 
Ecology, influent flows in excess of 6 MGD as a result of precipitation may bypass secondary 
treatment and receive primary treatment via the ballasted clarifier.  During such events, the 
ballasted clarifier effluent is blended with the secondary treated effluent prior to disinfection and 
discharge.  The practice of flow blending is used to protect the secondary treatment process from 
major upsets that can detrimentally impact effluent quality.  

Condition S11 of the proposed permit, Flow Blending, allows influent flows greater than 6 MGD 
to bypass the secondary treatment system.  The permit requires that all bypassed flows must be 
provided advanced primary treatment through the ballasted clarifier, and that the combined 
effluent from the ballasted clarifier and secondary treatment must comply with the secondary 
treatment limits specified in Condition S1.A at all times.  This alternative would ensure 
compliance with the permitted effluent limits without compromising the secondary treatment 
system at the plant. 
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Port Orchard area experienced very heavy rains during November and December 2006.  Highest 
daily average flows recorded at the plant were 3.94 MGD and 4.6 MGD in November and 
December 2006, respectively.  Rainfalls recorded on these days were 2.1 inches and 2.41 inches, 
respectively.  During this period, the flows at the plant did not reach high enough to have any 
flow to bypass the secondary treatment system, and there was no need to operate the ballasted 
clarifier. 

PERMIT STATUS 

The existing permit for the plant expired on June 30, 2006.  An application for permit renewal 
was received by the Department on September 6, 2005, and accepted by the Department on 
March 9, 2006.  The existing permit was extended by the Department on June 9, 2006.  The 
treatment plant is currently operating under the terms and conditions of the extended permit. 

SUMMARY OF INSPECTIONS 

A Class I inspection of the treatment plant was conducted on March 18, 2005, by the 
Department's Northwest Regional Office (NWRO) staff.  Construction of the plant 
expansion/upgrade using two new technologies - Membrane Bioreactor (MBR) and High Rate 
(Ballasted) Clarification (HRC) - was under way at the time of this inspection.  All the treatment 
units appeared to be operating well at the time of this inspection.  The effluent looked very clear, 
and the plant appeared to be well operated and maintained.  The inspection reports are on file at 
the Department’s NWRO office. 

As stated in Port Orchard/KCSD 5 Mixing Zone Study, Cosmopolitan Engineering Group, May 
2002, the outfall and diffuser were visually inspected by a certified diver and licensed 
professional engineer on April 11, 1998.  The diffuser ports were found to be flowing fully with 
no significant structural damage to the diffuser.  The study report includes photographs of the 
outfall and diffuser ports.   

SUMMARY OF COMPLIANCE WITH THE EXISTING PERMIT 

Based on Discharge Monitoring Reports (DMRs) submitted to the Department, from 
November 1, 2001 through February 1, 2006, there were three violations of the BOD effluent 
limits, two violations of the TSS effluent limits, and one violation of the chlorine effluent limit.  
Two BOD and the chlorine effluent limits violations were minor violations.  One BOD and the 
two TSS effluent limits violations occurred during the month of August 2004, when the plant 
received excessive influent TSS loading.  During this month, the influent TSS exceeded the 
approved design criteria for the plant.  Based on DMRs submitted to the Department, the 
Permittee has remained in compliance with the effluent limits and there have been no exceedance 
of influent design criteria since August 2004. 
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PROPOSED PERMIT LIMITATIONS 

Federal and state regulations require that effluent limitations set forth in an NPDES permit must 
be either technology- or water quality-based.  Technology-based limitations for municipal 
discharges are set by regulation (40 CFR 133, and chapters 173-220 and 173-221 WAC).  Water 
quality-based limitations are based upon compliance with the surface water quality standards 
(chapter 173-201A WAC), ground water standards (chapter 173-200 WAC), sediment quality 
standards (chapter 173-204 WAC) or the National Toxics Rule (Federal Register, Volume 57, 
No. 246, Tuesday, December 22, 1992.)  The most stringent of these types of limits must be 
chosen for each of the parameters of concern.  Each of these types of limits is described in more 
detail below. 

The limits in this permit are based in part on information received in the application.  The 
effluent constituents in the application were evaluated on a technology- and water quality-basis.  
The limits necessary to meet the rules and regulations of the state of Washington were 
determined and included in this permit.  Ecology does not develop effluent limits for all 
pollutants that may be reported on the application as present in the effluent.  Some pollutants are 
not treatable at the concentrations reported, are not controllable at the source, are not listed in 
regulation, and do not have a reasonable potential to cause a water quality violation.  Effluent 
limits are not always developed for pollutants that may be in the discharge but not reported as 
present in the application.  In those circumstances the permit does not authorize discharge of the 
non-reported pollutants.  Effluent discharge conditions may change from the conditions reported 
in the permit application.  If significant changes occur in any constituent, as described in 40 CFR 
122.42(a), the Permittee is required to notify the Department of Ecology.  The Permittee may be 
in violation of the permit until the permit is modified to reflect additional discharge of pollutants. 

DESIGN CRITERIA 

In accordance with WAC 173-220-150 (1)(g), flows or waste loadings shall not exceed approved 
design criteria. 

The following design criteria are taken from the plans and specifications for the treatment plant, 
approved by the Department of Ecology on September 2, 2004. 

 
Parameter Phase I Design Criteria 

Average flow for the maximum month 4.2 MGD 
BOD5 influent loading for the maximum month 6340 lbs/day 
TSS influent loading for the maximum month 6910 lbs/day 
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TECHNOLOGY-BASED EFFLUENT LIMITATIONS 

Municipal wastewater treatment plants are a category of discharger for which technology-based 
effluent limits have been promulgated by federal and state regulations.  These effluent limitations 
are given in the Code of Federal Regulations (CFR) 40 CFR Part 133 (federal) and in chapter 
173-221 WAC (state).  These regulations are performance standards that constitute all known, 
available, and reasonable methods of prevention, control, and treatment for municipal 
wastewater. 

The following technology-based limits for pH, fecal coliform, BOD5, and TSS are taken from 
chapter 173-221 WAC are: 
 

Parameter Limit 

pH Shall be within the range of 6.0 to 9.0 standard units. 

Fecal Coliform Bacteria Monthly Geometric Mean = 200 organisms/100 mL 
Weekly Geometric Mean = 400 organisms/100 mL 

BOD5 

(concentration) 
Average Monthly Limit is the most stringent of the following: 
 - 30 mg/L 
 - may not exceed fifteen percent (15%) of the average 
  influent concentration  
Average Weekly Limit = 45 mg/L 

TSS 
(concentration) 

Average Monthly Limit is the most stringent of the following: 
 - 30 mg/L 
 - may not exceed fifteen percent (15%) of the average 
  influent concentration 
Average Weekly Limit = 45 mg/L 

The following technology-based mass limits are based on WAC 173-220-130(3)(b) and 
173-221-030(11)(b). 

Monthly average effluent mass loadings for BOD5 and TSS = 4.2 MGD (maximum monthly 
design flow) x 30 mg/L (concentration limit) x 8.34 (conversion factor) = 1051 lbs/day. 

Weekly average effluent mass loadings for BOD5 and TSS = 4.2 MGD (maximum monthly 
design flow) x 45 mg/L (concentration limit) x 8.34 (conversion factor) = 1577 lbs/day. 

SURFACE WATER QUALITY-BASED EFFLUENT LIMITATIONS 

In order to protect existing water quality and preserve the designated beneficial uses of 
Washington's surface waters, WAC 173-201A-060 states that waste discharge permits shall be 
conditioned such that the discharge will meet established surface water quality standards.  The 
Washington State surface water quality standards (chapter 173-201A WAC) is a state regulation 
designed to protect the beneficial uses of the surface waters of the state.  Water quality-based 
effluent limitations may be based on an individual waste load allocation (WLA) or on a WLA 
developed during a basin-wide total maximum daily loading study (TMDL). 
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NUMERICAL CRITERIA FOR THE PROTECTION OF AQUATIC LIFE 

"Numerical" water quality criteria are numerical values set forth in the state of Washington's 
water quality standards for surface waters (chapter 173-201A WAC).  They specify the levels of 
pollutants allowed in a receiving water-body while remaining protective of aquatic life.  
Numerical criteria set forth in the water quality standards are used along with chemical and 
physical data for the wastewater and receiving water to derive the effluent limits in the discharge 
permit.  When surface water quality-based limits are more stringent or potentially more stringent 
than technology-based limitations, they must be used in a permit. 

NUMERICAL CRITERIA FOR THE PROTECTION OF HUMAN HEALTH  

The state was issued 91 numeric water quality criteria for the protection of human health by the 
U.S. EPA (EPA 1992).  These criteria are designed to protect humans from cancer and other 
disease and are primarily applicable to fish and shellfish consumption and drinking water from 
surface waters.   

NARRATIVE CRITERIA 

In addition to numerical criteria, "narrative" water quality criteria (WAC 173-201A-030) limit 
toxic, radioactive, or deleterious material concentrations below those which have the potential to 
adversely affect characteristic water uses, cause acute or chronic toxicity to biota, impair 
aesthetic values, or adversely affect human health.  Narrative criteria protect the specific 
beneficial uses of all fresh (WAC 173-201A-130) and marine (WAC 173-201A-140) waters in 
the state of Washington. 

ANTIDEGRADATION  

Washington State’s Antidegradation Policy requires that discharges into a receiving waterbody 
shall not further degrade the existing water quality of the waterbody.  In cases where the natural 
conditions of a receiving waterbody are of lower quality than the criteria assigned, the natural 
conditions shall constitute the water quality criteria.  Similarly, when receiving waters are of 
higher quality than the criteria assigned, the existing water quality shall be protected.  More 
information on the Washington State Antidegradation Policy can be obtained by referring to 
WAC 173-201A-070. 

CRITICAL CONDITIONS 

Surface water quality-based limits are derived for the waterbody's critical condition, which 
represents the receiving water and waste discharge condition with the highest potential for 
adverse impact on the aquatic biota, human health, and existing or characteristic waterbody uses. 

MIXING ZONES 

The water quality standards allow the Department of Ecology to authorize mixing zones around a 
point of discharge in establishing surface water quality-based effluent limits.  Both "acute" and 
"chronic" mixing zones may be authorized for pollutants that can have a toxic effect on the 
aquatic environment near the point of discharge.  The concentration of pollutants at the boundary 
of these mixing zones may not exceed the numerical criteria for that type of zone.  Mixing zones 
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can only be authorized for discharges that are receiving all known, available, and reasonable 
methods of prevention, control and treatment (AKART) and in accordance with other mixing 
zone requirements of WAC 173-201A-100.  

The National Toxics Rule (EPA, 1992) allows the chronic mixing zone to be used to meet human 
health criteria. 

DESCRIPTION OF THE RECEIVING WATER 

The treatment plant effluent is discharged to Sinclair Inlet, Puget Sound, which is designated as 
Class A-Marine Waters, in the vicinity of the outfall.  Characteristic uses include the following: 

Class A (Excellent) water supply (domestic, industrial, agricultural); stock watering; fish 
migration; fish and shellfish rearing, spawning and harvesting; wildlife habitat; primary 
contact recreation; sport fishing; boating and aesthetic enjoyment; commerce and navigation. 

Water quality of this class shall meet or exceed the requirements for all or substantially all uses. 

SURFACE WATER QUALITY CRITERIA 

Applicable criteria are defined in chapter 173-201A WAC for aquatic biota.  In addition, U.S. 
EPA has promulgated human health criteria for toxic pollutants (EPA 1992).  Criteria for this 
discharge are summarized below: 

 

Parameter Criteria 

Fecal Coliforms 14 organisms/100 mL maximum geometric mean 

Dissolved Oxygen 6 mg/L minimum 

Temperature 16 degrees Celsius maximum or incremental increases above background 

pH 7.0 to 8.5 standard units 

Turbidity Less than 5 NTUs above background 

Toxics No toxics in toxic amounts 

The Federal Clean Water Act (Section 303(d)) requires the state to prepare a list of water bodies 
that do not meet water quality standards.  This list is called the 303(d) list because the process is 
described in section 303(d) of the Clean Water Act.  The Department is required to submit the 
303(d) list to the Environmental Protection Agency (EPA) for approval.  After approval by the 
EPA, the Department is required to develop water clean up plans, also known as Total Maximum 
Daily Loads or TMDLs, for each of the water bodies on the 303(d) list.  The latest approved 
303(d) list is the 2002/2004 303(d) list, which lists Sinclair Inlet for various parameters for both 
water and tissue mediums.  The parameters listed for water medium in this list are dissolved 
oxygen (DO), fecal coliform, pH, and temperature. 
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Of the parameters listed for water medium in Sinclair Inlet in the 2002/2004 303(d) list, only DO 
is listed as Category 5; the rest are listed as Category 2, Waters of Concern.  The parameters 
included in Category 2 of the 303(d) list are the ones that show some evidence of water quality 
problem, but not enough to require a TMDL study at this time.  Additional monitoring for these 
parameters would need to be conducted to determine if a TMDL study needs to be conducted. 

The Department, in the near future, is planning to conduct a TMDL study in Sinclair Inlet to 
address noncompliance with the water quality standards for DO.  The results of the TMDL study 
will be used to determine whether wasteload allocations for BOD and nutrients are necessary.  
Nutrients can contribute indirectly to DO depression by stimulating phytoplankton growth). 

Fecal coliform bacteria in Sinclair Inlet are listed as Category 2, Waters of Concern, on the 2004 
303(d) list, also called the Water Quality Assessment.  A fecal coliform TMDL was initiated in 
2000 based on the 1998 303(d) listing of fecal coliform bacteria in Dyes and Sinclair Inlets.  
Though these listings are not on the 2004 303(d) list, the marine waters of nearshore areas of 
Sinclair and Dyes Inlets have been shown to be impaired through additional monitoring 
conducted for the TMDL and routine monitoring conducted by Kitsap County Health District 
and Washington State Department of Health.  The Department of Ecology is continuing to 
develop the TMDL in a cooperative effort with Puget Sound Naval Shipyard (PSNS) in 
Bremerton and U.S. Environmental Protection Agency (EPA) Region 10.  The Department plans 
to establish wasteload allocations for fecal coliform bacteria from point sources (wastewater 
treatment plants and Municipal Phase II NPDES Stormwater Permittees) and from nonpoint 
sources that discharge to Sinclair Inlet.  If the fecal coliform waste load allocation for the 
Permittee’s treatment plant results in lower than permitted effluent limits, the Department may 
impose the more stringent TMDL-based limits through permit modification or issuance of an 
Administrative Order.  A reasonable time period may be given to the Permittee to make plant 
modifications, if needed, to comply with the more stringent limits. 

CONSIDERATION OF SURFACE WATER QUALITY-BASED LIMITS FOR NUMERIC CRITERIA 

Pollutant concentrations in the proposed discharge exceed water quality criteria with 
technology-based controls which the Department has determined to be AKART.  Acute and 
chronic mixing zones are authorized in accordance with the geometric configuration, flow 
restriction, and other restrictions for mixing zones in chapter 173-201A WAC.  Mixing zone 
boundaries for discharges to estuaries such as Sinclair Inlet are defined as follows: 

(a) In estuaries, mixing zones, singularly or in combination with other mixing zones, 
shall: 

(i) Not extend in any horizontal direction from the discharge port(s) for a 
distance greater than 200 feet plus the depth of water over the discharge 
port(s) as measured during mean lower low water; and 

(ii) Not occupy greater than 25 percent of the width of the waterbody as 
measured during mean lower low water. 

(b) In estuarine waters, a zone where acute criteria may be exceeded shall not extend 
beyond ten percent of the distance established in (a) above, as measured 
independently from the discharge port(s). 



Fact Sheet for NPDES Permit WA-002034-6  Page 14 
Port Orchard/Karcher Creek Sewer District ~ Joint Wastewater Treatment Facility 
 

 

(c) Vertical limitations for both chronic and acute zones is the depth of water over the 
discharge port(s) as measured during mean lower low water (MLLW). 

The acute and chronic mixing zone boundaries for the plant’s discharge are determined based 
on the above definitions and are specified in Condition S1.B of the proposed permit. 

The dilution ratios of effluent to receiving water that occur within these zones have been 
determined at the critical condition by using near-field and far-field dilution modeling.  The 
modeling provides dilution predictions under critical (worst case) receiving water conditions and 
for the range of receiving water conditions expected at the discharge site.  The dilution modeling 
and results are discussed in the “Port Orchard/KCSD5 Mixing Zone Study,” Cosmopolitan 
Engineering Group, May 2002.  The effluent flows used in the model are Phase II design flows 
(for the year 2020) for the plant - 4.8 MGD maximum month flow and 16 MGD maximum day 
flow.  The current (Phase I) capacity of the treatment plant is 4.2 MGD maximum month flow 
and 16 MGD maximum day flow.  Model-predicted dilutions for the 2020 (Phase II) discharge 
conditions (4.8 MGD maximum month flow and 16 MGD maximum day flow) are as follows: 
 
Dilution Ratios for the Year 2020 (Phase II) Design Conditions - 4.8 MGD Maximum 
Month Flow, and 16 MGD Maximum Day Flow: 
 

 Acute Chronic 

Aquatic Life 25 321 

Human Health, Non-carcinogen  321 

Human Health, Carcinogen   

Pollutants in an effluent may affect the aquatic environment near the point of discharge 
(near-field) or at a considerable distance from the point of discharge (far-field).  Toxic pollutants, 
for example, are near-field pollutants—their adverse effects diminish rapidly with mixing in the 
receiving water.  Conversely, a pollutant such as BOD is a far-field pollutant whose adverse 
effect occurs away from the discharge even after dilution has occurred.  Thus, the method of 
calculating water quality-based effluent limits varies with the point at which the pollutant has its 
maximum effect. 

The derivation of water quality-based limits also takes into account the variability of the 
pollutant concentrations in both the effluent and the receiving water. 

BOD5—This discharge with technology-based limitations results in a small amount of BOD 
loading relative to the large amount of dilution (321:1) occurring in the receiving water at critical 
conditions.  Technology-based limitations will be protective of dissolved oxygen criteria in the 
receiving water. 

Temperature—Due to the high dilution achieved (321:1) under critical conditions, there is no 
predicted violation of the water quality standard for surface waters.  Therefore, no effluent 
limitation for temperature is placed in the proposed permit. 
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pH—Because of the high buffering capacity of marine water, compliance with the 
technology-based limits of 6.0 to 9.0 will assure compliance with the water quality standards for 
surface waters. 

Fecal Coliform—As stated earlier, the Department is planning to develop wasteload allocations 
for fecal coliform for various point and non-point sources that discharge to Sinclair Inlet.  Until 
then, technology-based fecal coliform limits (200/100 mL monthly average and 400/100 mL 
weekly average) are placed in the proposed permit.  If the fecal coliform wasteload allocation for 
the treatment plant results in lower than permitted effluent limits, the Department will impose the 
more stringent TMDL-based limits through permit modification or issuance of an Administrative 
Order. 

Toxic Pollutants—Federal regulations (40 CFR 122.44) require NPDES permits to contain 
effluent limits for toxic chemicals in an effluent whenever there is a reasonable potential for 
those chemicals to exceed the surface water quality criteria.  This process occurs concurrently 
with the derivation of technology-based effluent limits.  Facilities with technology-based effluent 
limits defined in regulation are not exempted from meeting the water quality standards for 
surface waters or from having surface water quality-based effluent limits. 

The following toxics were determined to be present in the discharge:  chlorine, ammonia, and 
metals.  A reasonable potential analysis (see Appendix D of this fact sheet) was conducted for 
ammonia and metals to determine whether or not effluent limitations would be required in this 
permit.  Of the various metals measurements, only copper and zinc were determined to be 
present in the effluent.  The effluent metals measurements were in the form of “Total Metals,” 
whereas, the water quality standards are in the form of “Total Recoverable Metals.”  Total metal 
measurements in a water sample are always either equal to or greater than total recoverable metal 
measurements.  By using total metal values, the results of this reasonable potential analysis for 
metals are more conservative. 

The determination of the reasonable potential for ammonia, copper and zinc, to exceed the water 
quality criteria was evaluated with procedures given in EPA, 1991 (Appendix C) at the critical 
condition.  The dilution ratios used in the critical condition modeling are as follows:  acute 
dilution ratio 25:1 and chronic dilution ratio 321:1. 

Valid ambient background data was available for ammonia, copper, and zinc.  Calculations using 
all applicable data resulted in a determination that there is no reasonable potential for this 
discharge to cause a violation of water quality standards. 

The plant effluent is disinfected with sodium hypochlorite.  Since chlorine is toxic to aquatic life, 
effluent limits were derived for chlorine using methods from EPA, 1991, as shown in 
Appendix E of this fact sheet. 

The resultant effluent limits for chlorine are:  (i) Average Monthly 0.13 mg/L, and (ii) Maximum 
Daily 0.33 mg/L.  These limits are specified in Condition S1.A. of the permit. 
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WHOLE EFFLUENT TOXICITY 

The water quality standards for surface waters require that the effluent not cause toxic effects in 
the receiving waters.  Many toxic pollutants cannot be detected by commonly available detection 
methods.  However, toxicity can be measured directly by exposing living organisms to the 
wastewater in laboratory tests and measuring the response of the organisms.  Toxicity tests 
measure the aggregate toxicity of the whole effluent, and therefore this approach is called whole 
effluent toxicity (WET) testing.  Some WET tests measure acute toxicity and other WET tests 
measure chronic toxicity. 

Acute toxicity tests measure mortality as the significant response to the toxicity of the effluent.  
Dischargers who monitor their wastewater with acute toxicity tests are providing an indication of 
the potential lethal effect of the effluent to organisms in the receiving environment. 

Chronic toxicity tests measure various sublethal toxic responses such as retarded growth or 
reduced reproduction.  Chronic toxicity tests often involve either a complete life cycle test of an 
organism with an extremely short life cycle or a partial life cycle test on a critical stage of one of 
a test organism's life cycles.  Organism survival is also measured in some chronic toxicity tests. 

Accredited WET testing laboratories have the proper WET testing protocols, data requirements, 
and reporting format.  Accredited laboratories are knowledgeable about WET testing and capable 
of calculating an NOEC, LC50, EC50, IC25, etc.  All accredited labs have been provided the most 
recent version of the Department of Ecology Publication No. WQ-R-95-80, Laboratory 
Guidance and Whole Effluent Toxicity Test Review Criteria, which is referenced in the permit.  
Any Permittee interested in receiving a copy of this publication may call the Ecology 
Publications Distribution Center at (360) 407-7472 for a copy.  Ecology recommends that 
Permittees send a copy of the acute or chronic toxicity sections(s) of their permits to their 
laboratory of choice. 

If the Permittee makes process or material changes which, in the Department's opinion, results in 
an increased potential for effluent toxicity, then the Department may require additional effluent 
characterization in a regulatory order, by permit modification, or in the permit renewal.  Toxicity 
is assumed to have increased if WET testing conducted for submission with a permit application 
fails to meet the performance standards in WAC 173-205-020, "whole effluent toxicity 
performance standard."  The Permittee may demonstrate to the Department that changes have not 
increased effluent toxicity by performing additional WET testing after the time the process or 
material changes have been made. 

Toxicity caused by unidentified pollutants is not expected in the effluent from this discharge as 
determined by the screening criteria given in chapter 173-205 WAC.  However, in order to 
determine the impacts of the facility’s discharge on the receiving waterbody, whole effluent 
toxicity characterization testing is required in this permit.  In addition, Part E, Toxicity Testing 
Data of the EPA Form 3510-2A, NPDES application, requires treatment plants with design 
flows equal to or greater than 1.0 MGD to test for whole effluent toxicity.  
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HUMAN HEALTH 

Washington’s water quality standards now include 91 numeric health-based criteria that must be 
considered in NPDES permits.  These criteria were promulgated for the state by the U.S. EPA in 
its National Toxics Rule (Federal Register, Volume 57, No. 246, Tuesday, December 22, 1992). 

Based on monitoring data submitted by the Permittee, the Department has determined that the 
applicant's discharge does not contain chemicals of concern.  The discharge will be reevaluated 
for impacts to human health at the next permit reissuance. 

SEDIMENT QUALITY 

The Department has promulgated aquatic sediment standards (chapter 173-204 WAC) to protect 
aquatic biota and human health.  These standards state that the Department may require 
Permittees to evaluate the potential for the discharge to cause a violation of applicable standards 
(WAC 173-204-400). 

The Department has been unable to determine at this time the potential for this discharge to cause a 
violation of sediment quality standards.  If the Department determines in the future that there is a 
potential for violation of the sediment quality standards, an order will be issued to require the 
Permittee to demonstrate that either the point of discharge is not an area of deposition or, if the point 
of discharge is a depositional area, that there is not an accumulation of toxics in the sediments. 

GROUND WATER QUALITY LIMITATIONS 

The Department has promulgated ground water quality standards (chapter 173-200 WAC) to protect 
uses of ground water.  Permits issued by the Department shall be conditioned in such a manner so 
as not to allow violations of those standards (WAC 173-200-100). 

This Permittee has no discharge to ground and therefore no limitations are required based on 
potential effects to ground water. 

COMPARISON OF THE PROPOSED EFFLUENT LIMITS WITH THE EXISTING EFFLUENT 
LIMITS 

Comparison of the proposed and existing effluent limits (monthly averages) is shown in the 
following table.  The effluent limits for conventional pollutants (BOD, TSS, fecal coliform bacteria, 
and pH) in the proposed permit are same as the ones in the existing permit.  The effluent limits for 
chlorine are technology-based limits in the existing permit, but (more stringent) water quality-based 
limits in the proposed permit. 

  Parameter Existing Effluent Limits Proposed Effluent Limits
BOD5 (average monthly concentration) 30 mg/L 30 mg/L 
TSS (average monthly concentration) 30 mg/L 30 mg/L 
Fecal Coliform (average monthly concentration) 200/100 mL 200/100 mL 
pH (standard units) 6.0 to 9.0 6.0 to 9.0 
Total Residual Chlorine  
(average monthly concentration) 

0.5 mg/L 0.13 mg/L 
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MONITORING REQUIREMENTS  

Monitoring, recording, and reporting are required (WAC 173-220-210 and 40 CFR 122.41) to 
verify that the treatment process is functioning correctly and the effluent limitations are being 
achieved. 

The monitoring schedule is detailed in the proposed permit under Condition S2.  Specified 
monitoring frequencies take into account the quantity and variability of discharge, the treatment 
method, past compliance, significance of pollutants, and cost of monitoring.  The required 
monitoring frequency is consistent with agency guidance given in the current version of 
Ecology’s Permit Writer's Manual (Publication No. 92-109) for Activated Sludge Plant with 2.0 
to 5.0 MGD Average Design Flow. 

Priority pollutants (listed in Appendix F of this fact sheet) and conventional pollutants 
monitoring is required [see Condition S2.A.(3) and (5) of the permit] for reporting in the next 
permit application.  Monitoring for additional nitrogen compounds (nitrite, nitrate and TKN) is 
required for use by the Department in the Sinclair Inlet TMDL study. 

It should be noted that the Permittee has been monitoring effluent from its new MBR treatment 
system for various parameters including, BOD, TSS, and ammonia.  MBR system effluent is also 
continuously monitored for turbidity.  Grab samples of MBR system effluent are collected 
periodically for these analyses.  The Permittee has submitted analytical results for samples 
collected from March 2006 through January 2007.  Based on the sample results, the MBR 
treatment system is producing effluent with very low turbidity and very low concentrations of 
BOD, TSS, and ammonia.  Based on the monitoring data submitted by the Permittee, the 
summary of the analyses in the table below indicates the quality of effluent produced by the 
MBR treatment system.  The Permittee through sampling and analysis has shown the 
effectiveness of the new MBR treatment system in producing good quality effluent.  

MBR Effluent Analyses Results from March 2006 through January 2007 
 

PARAMETER SAMPLE DATES NUMBER OF 
SAMPLES 

SAMPLE RESULTS 

BOD 03/21/2006 through 
12/28/2006 

47 34 samples < 1 mg/L 
1 sample > 10 mg/L 

TSS 03/20/2006 through 
01/12/2007 

29 All samples < 2 mg/L 

Ammonia (NH3-N) 05/16/2006 through 
01/17/2007 

76 63 samples < 1mg/L 
6 samples > 10 mg/L 

Turbidity 3/14/2006 through 
10/13/2006 

50 All samples < 0.11 NTU 
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LAB ACCREDITATION 

With the exception of certain parameters, the permit requires all monitoring data to be prepared 
by a laboratory registered or accredited under the provisions of chapter 173-50 WAC, 
Accreditation of Environmental Laboratories.  The laboratory at this facility is accredited for 
BOD, TSS, ammonia, fecal coliform, and pH.  Samples for analyzing other parameters are sent 
to commercial laboratories. 

OTHER PERMIT CONDITIONS 

REPORTING AND RECORD KEEPING 
 
The conditions of S3 are based on the authority to specify any appropriate reporting and record 
keeping requirements to prevent and control waste discharges (WAC 173-220-210). 

PREVENTION OF FACILITY OVERLOADING 

Overloading of the treatment plant is a violation of the terms and conditions of the permit.  To 
prevent this from occurring, RCW 90.48.110 and WAC 173-220-150 require the Permittee to 
take the actions detailed in proposed permit requirement S4 to plan expansions or modifications 
before existing capacity is reached and to report and correct conditions that could result in new 
or increased discharges of pollutants. 

OPERATION AND MAINTENANCE (O&M) 

The proposed permit contains condition S5. as authorized under RCW 90.48.110, WAC 
173-220-150, chapter 173-230 WAC, and WAC 173-240-080.  It is included to ensure proper 
operation and regular maintenance of equipment, and to ensure that adequate safeguards are 
taken so that constructed facilities are used to their optimum potential in terms of pollutant 
capture and treatment.  

RESIDUAL SOLIDS HANDLING 

To prevent water quality problems, the Permittee is required in permit Condition S7 to store and 
handle all residual solids (grit, screenings, scum, sludge, and other solid waste) in accordance 
with the requirements of RCW 90.48.080 and state water quality standards. 

The final use and disposal of sewage sludge from this facility is regulated by U.S. EPA under 40 
CFR 503, and by Ecology under chapter 70.95J RCW and chapter 173-308 WAC.  The disposal 
of other solid waste is under the jurisdiction of the local health department(s). 

PRETREATMENT 

Since the pretreatment program has not been delegated to the Permittee, the pretreatment 
Condition S8 in the permit is a standard condition derived from the Federal Regulation 40 CFR 
403.5. 
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GENERAL CONDITIONS 

General Conditions are based directly on state and federal law and regulations and have been 
standardized for all individual municipal NPDES permits issued by the Department. 

PERMIT ISSUANCE PROCEDURES 

PERMIT MODIFICATIONS 

The Department may modify this permit to impose numerical limitations, if necessary, to meet 
water quality standards, sediment quality standards, or ground water standards, based on new 
information obtained from sources such as inspections, effluent monitoring, outfall studies, and 
effluent mixing studies. 

The Department may also modify this permit as a result of new or amended state or federal 
regulations. 

RECOMMENDATION FOR PERMIT ISSUANCE 

This proposed permit meets all statutory requirements for authorizing a wastewater discharge, 
including those limitations and conditions believed necessary to protect human health, aquatic 
life, and the beneficial uses of waters of the state of Washington.  The Department proposes that 
this permit be issued for the full allowable five (5)-year period. 
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APPENDIX A—PUBLIC INVOLVEMENT INFORMATION 

The Department has tentatively determined to reissue a permit to the applicant listed on page 1 of 
this fact sheet.  The permit contains conditions and effluent limitations which are described in the 
rest of this fact sheet.   

Public Notice of Application (PNOA) was published on March 10 and 17, 2006, in the Kitsap 
Sun to inform the public that an application had been submitted and to invite comment on the 
reissuance of this permit. 

The Department published a Public Notice of Draft (PNOD) on May 24, 2007, in the Kitsap Sun 
to inform the public that a draft permit and fact sheet were available for review.  Interested 
persons were invited to submit written comments regarding the draft permit.  The draft permit, 
fact sheet, and related documents were available for inspection and copying between the hours of 
8:00 a.m. and 5:00 p.m. weekdays, by appointment, at the regional office listed below.  Written 
comments were mailed to: 
 

Water Quality Permit Coordinator 
Department of Ecology  
Northwest Regional Office  
3190 – 160th Avenue SE 
Bellevue, WA  98008-5452 

Any interested party may comment on the draft permit or request a public hearing on this draft 
permit within the thirty (30)-day comment period to the address above.  The request for a hearing 
shall indicate the interest of the party and the reasons why the hearing is warranted.  The 
Department will hold a hearing if it determines there is a significant public interest in the draft 
permit (WAC 173-220-090).  Public notice regarding any hearing will be circulated at least thirty 
(30) days in advance of the hearing.  People expressing an interest in this permit will be mailed 
an individual notice of hearing (WAC 173-220-100). 

Comments should reference specific text followed by proposed modification or concern when 
possible.  Comments may address technical issues, accuracy and completeness of information, 
the scope of the facility’s proposed coverage, adequacy of environmental protection, permit 
conditions, or any other concern that would result from issuance of this permit. 

The Department will consider all comments received within thirty (30) days from the date of 
public notice of draft indicated above, in formulating a final determination to issue, revise, or 
deny the permit.  The Department's response to all significant comments is available upon 
request and will be mailed directly to people expressing an interest in this permit. 

Further information may be obtained from the Department by telephone, (425) 649-7201, or by 
writing to the address listed above. 
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APPENDIX B—GLOSSARY 

Acute Toxicity—The lethal effect of a pollutant on an organism that occurs within a short period 
of time, usually 48 to 96 hours.  

AKART—An acronym for “all known, available, and reasonable methods of prevention, 
control, and treatment.” 

Ambient Water Quality—The existing environmental condition of the water in a receiving 
water body. 

Ammonia—Ammonia is produced by the breakdown of nitrogenous materials in waste water.  
Ammonia is toxic to aquatic organisms, exerts an oxygen demand, and contributes to 
eutrophication.  It also increases the amount of chlorine needed to disinfect waste water.  

Average Monthly Discharge Limitation—The highest allowable average of daily discharges 
over a calendar month, calculated as the sum of all daily discharges measured during a 
calendar month divided by the number of daily discharges measured during that month 
(except in the case of fecal coliform).  The daily discharge is calculated as the average 
measurement of the pollutant over the day. 

Average Weekly Discharge Limitation—The highest allowable average of daily discharges 
over a calendar week, calculated as the sum of all daily discharges measured during a 
calendar week divided by the number of daily discharges measured during that week.  The 
daily discharge is calculated as the average measurement of the pollutant over the day. 

Best Management Practices (BMPs)—Schedules of activities, prohibitions of practices, 
maintenance procedures, and other physical, structural and/or managerial practices to prevent 
or reduce the pollution of waters of the state.  BMPs include treatment systems, operating 
procedures, and practices to control: plant site runoff, spillage or leaks, sludge or waste 
disposal, or drainage from raw material storage.  BMPs may be further categorized as 
operational, source control, erosion and sediment control, and treatment BMPs. 

BOD5—Determining the Biochemical Oxygen Demand of an effluent is an indirect way of 
measuring the quantity of organic material present in an effluent that is utilized by bacteria.  
The BOD5 is used in modeling to measure the reduction of dissolved oxygen in a receiving 
water after effluent is discharged.  Stress caused by reduced dissolved oxygen levels makes 
organisms less competitive and less able to sustain their species in the aquatic environment.  
Although BOD is not a specific compound, it is defined as a conventional pollutant under the 
federal Clean Water Act. 

Bypass—The intentional diversion of waste streams from any portion of a treatment facility. 

CBOD5—The quantity of oxygen utilized by a mixed population of microorganisms acting on 
the nutrients in the sample in an aerobic oxidation for five days at a controlled temperature of 
20 degrees Celsius, with an inhibitory agent added to prevent the oxidation of nitrogen 
compounds.  The method for determining CBOD5 is given in 40 CFR Part 136. 

Chlorine—Chlorine is used to disinfect waste waters of pathogens harmful to human health.  It 
is also extremely toxic to aquatic life.     
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Chronic Toxicity—The effect of a pollutant on an organism over a relatively long time, often 
1/10 of an organism's lifespan or more.  Chronic toxicity can measure survival, reproduction 
or growth rates, or other parameters to measure the toxic effects of a compound or 
combination of compounds.   

Clean Water Act (CWA)—The Federal Water Pollution Control Act enacted by Public Law 
92-500, as amended by Public Laws 95-217, 95-576, 96-483, 97-117; USC 1251 et seq. 

Combined Sewer Overflow (CSO)—The event during which excess combined sewage flow 
caused by inflow is discharged from a combined sewer, rather than conveyed to the sewage 
treatment plant because either the capacity of the treatment plant or the combined sewer is 
exceeded. 

Compliance Inspection - Without Sampling—A site visit for the purpose of determining the 
compliance of a facility with the terms and conditions of its permit or with applicable statutes 
and regulations. 

Compliance Inspection - With Sampling—A site visit to accomplish the purpose of a 
Compliance Inspection - Without Sampling and as a minimum, sampling and analysis for all 
parameters with limits in the permit to ascertain compliance with those limits; and, for 
municipal facilities, sampling of influent to ascertain compliance with the percent removal 
requirement.  Additional sampling may be conducted. 

Composite Sample—A mixture of grab samples collected at the same sampling point at 
different times, formed either by continuous sampling or by mixing a minimum of four 
discrete samples.  May be "time-composite" (collected at constant time intervals) or 
"flow-proportional" (collected either as a constant sample volume at time intervals 
proportional to stream flow, or collected by increasing the volume of each aliquot as the flow 
increased while maintaining a constant time interval between the aliquots). 

Construction Activity—Clearing, grading, excavation, and any other activity which disturbs the 
surface of the land.  Such activities may include road building; construction of residential 
houses, office buildings, or industrial buildings; and demolition activity. 

Continuous Monitoring—Uninterrupted, unless otherwise noted in the permit. 

Critical Condition—The time during which the combination of receiving water and waste 
discharge conditions have the highest potential for causing toxicity in the receiving water 
environment.  This situation usually occurs when the flow within a water body is low, thus, 
its ability to dilute effluent is reduced. 

Dilution Factor—A measure of the amount of mixing of effluent and receiving water that 
occurs at the boundary of the mixing zone.  Expressed as the inverse of the effluent fraction 
for example, a dilution factor of 10 means the effluent comprises 10% by volume and the 
receiving water 90%. 

Engineering Report—A document which thoroughly examines the engineering and 
administrative aspects of a particular domestic or industrial wastewater facility.  The report 
shall contain the appropriate information required in WAC 173-240-060 or 173-240-130. 
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Fecal Coliform Bacteria—Fecal coliform bacteria are used as indicators of pathogenic bacteria 
in the effluent that are harmful to humans.  Pathogenic bacteria in wastewater discharges are 
controlled by disinfecting the waste water.  The presence of high numbers of fecal coliform 
bacteria in a water body can indicate the recent release of untreated wastewater and/or the 
presence of animal feces.     

Grab Sample—A single sample or measurement taken at a specific time or over as short a 
period of time as is feasible. 

Industrial User—A discharger of wastewater to the sanitary sewer which is not sanitary 
wastewater or is not equivalent to sanitary wastewater in character. 

Industrial Wastewater—Water or liquid-carried waste from industrial or commercial processes, 
as distinct from domestic wastewater.  These wastes may result from any process or activity 
of industry, manufacture, trade or business; from the development of any natural resource; or 
from animal operations such as feed lots, poultry houses, or dairies.  The term includes 
contaminated storm water and, also, leachate from solid waste facilities. 

Infiltration and Inflow (I/I)—"Infiltration" means the addition of ground water into a sewer 
through joints, the sewer pipe material, cracks, and other defects.  "Inflow" means the 
addition of precipitation-caused drainage from roof drains, yard drains, basement drains, 
street catch basins, etc., into a sewer. 

Interference—A discharge which, alone or in conjunction with a discharge or discharges from 
other sources, both: 

 Inhibits or disrupts the POTW, its treatment processes or operations, or its sludge processes, 
use or disposal; and 

 Therefore is a cause of a violation of any requirement of the POTW's NPDES permit 
(including an increase in the magnitude or duration of a violation) or of the prevention of 
sewage sludge use or disposal in compliance with the following statutory provisions and 
regulations or permits issued thereunder (or more stringent state or local regulations):  
Section 405 of the Clean Water Act, the Solid Waste Disposal Act (SWDA) [including 
Title II, more commonly referred to as the Resource Conservation and Recovery Act 
(RCRA), and including State regulations contained in any State sludge management plan 
prepared pursuant to Subtitle D of the SWDA], sludge regulations appearing in 40 CFR 
Part 507, the Clean Air Act, the Toxic Substances Control Act, and the Marine Protection, 
Research and Sanctuaries Act. 

Major Facility—A facility discharging to surface water with an EPA rating score of  > 80 points 
based on such factors as flow volume, toxic pollutant potential, and public health impact. 

Maximum Daily Discharge Limitation—The highest allowable daily discharge of a pollutant 
measured during a calendar day or any 24-hour period that reasonably represents the calendar 
day for purposes of sampling.  The daily discharge is calculated as the average measurement 
of the pollutant over the day. 

Method Detection Level (MDL)—The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is above zero and 
is determined from analysis of a sample in a given matrix containing the analyte. 
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Minor Facility—A facility discharging to surface water with an EPA rating score of < 80 points 
based on such factors as flow volume, toxic pollutant potential, and public health impact. 

Mixing Zone—A volume that surrounds an effluent discharge within which water quality 
criteria may be exceeded.  The area of the authorized mixing zone is specified in a facility's 
permit and follows procedures outlined in Washington State regulations (chapter 173-201A 
WAC). 

National Pollutant Discharge Elimination System (NPDES)—The NPDES (Section 402 of 
the Clean Water Act) is the federal wastewater permitting system for discharges to navigable 
waters of the United States.  Many states, including the state of Washington, have been 
delegated the authority to issue these permits.  NPDES permits issued by Washington State 
permit writers are joint NPDES/State permits issued under both state and federal laws. 

Pass-through—A discharge which exits the POTW into waters of the state in quantities or 
concentrations which, alone or in conjunction with a discharge or discharges from other 
sources, is a cause of a violation of any requirement of the POTW's NPDES permit 
(including an increase in the magnitude or duration of a violation), or which is a cause of a 
violation of state water quality standards. 

pH—The pH of a liquid measures its acidity or alkalinity.  A pH of 7 is defined as neutral, and 
large variations above or below this value are considered harmful to most aquatic life. 

Potential Significant Industrial User—A potential significant industrial user is defined as an 
Industrial User which does not meet the criteria for a Significant Industrial User, but which 
discharges wastewater meeting one or more of the following criteria: 

a. Exceeds 0.5 % of treatment plant design capacity criteria and discharges <25,000 gallons 
per day; or 

b. Is a member of a group of similar industrial users which, taken together, have the 
potential to cause pass-through or interference at the POTW (for example, facilities 
which develop photographic film or paper, and car washes). 

 The Department may determine that a discharger initially classified as a potential significant 
industrial user should be managed as a significant industrial user. 

Quantitation Level (QL)—A calculated value five times the MDL (method detection level). 

Significant Industrial User (SIU)— 

1)   All industrial users subject to Categorical Pretreatment Standards under 40 CFR 403.6 
and 40 CFR Chapter I, Subchapter N; and    

2)   Any other industrial user that discharges an average of 25,000 gallons per day or more of 
process wastewater to the POTW (excluding sanitary, noncontact cooling, and boiler 
blow-down wastewater); contributes a process wastestream that makes up 5 percent or 
more of the average dry weather hydraulic or organic capacity of the POTW treatment 
plant; or is designated as such by the Control Authority* on the basis that the industrial 
user has a reasonable potential for adversely affecting the POTW's operation or for 
violating any pretreatment standard or requirement [in accordance with 40 CFR 
403.8(f)(6)]. 
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 Upon finding that the industrial user meeting the criteria in paragraph 2, above, has no 
reasonable potential for adversely affecting the POTW's operation or for violating any 
pretreatment standard or requirement, the Control Authority* may at any time, on its own 
initiative or in response to a petition received from an industrial user or POTW, and in 
accordance with 40 CFR 403.8(f)(6), determine that such industrial user is not a significant 
industrial user. 

 *The term "Control Authority" refers to the Washington State Department of Ecology in the  
case of non-delegated POTWs or to the POTW in the case of delegated POTWs. 

State Waters—Lakes, rivers, ponds, streams, inland waters, underground waters, salt waters, 
wetlands, and all other surface waters and watercourses within the jurisdiction of the state of 
Washington. 

Stormwater—That portion of precipitation that does not naturally percolate into the ground or 
evaporate, but flows via overland flow, interflow, pipes, and other features of a storm water 
drainage system into a defined surface water body, or a constructed infiltration facility. 

Technology-based Effluent Limit—A permit limit that is based on the ability of a treatment 
method to reduce the pollutant. 

Total Suspended Solids (TSS)—Total suspended solids are the particulate materials in an 
effluent.  Large quantities of TSS discharged to a receiving water may result in solids 
accumulation.  Apart from any toxic effects attributable to substances leached out by water, 
suspended solids may kill fish, shellfish, and other aquatic organisms by causing abrasive 
injuries and by clogging the gills and respiratory passages of various aquatic fauna.  
Indirectly, suspended solids can screen out light and can promote and maintain the 
development of noxious conditions through oxygen depletion.   

Upset—An exceptional incident in which there is unintentional and temporary noncompliance 
with technology-based permit effluent limitations because of factors beyond the reasonable 
control of the Permittee.  An upset does not include noncompliance to the extent caused by 
operational error, improperly designed treatment facilities, lack of preventative maintenance, 
or careless or improper operation. 

Water Quality-based Effluent Limit—A limit on the concentration or mass of an effluent 
parameter that is intended to prevent the concentration of that parameter from exceeding its 
water quality criterion after it is discharged into a receiving water. 
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APPENDIX C—OUTFALL LOCATION AND TREATMENT PROCESS SCHEMATIC 

OUTFALL LOCATION IN SINCLAIR INLET 
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TREATMENT PROCESS SCHEMATIC 
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APPENDIX D—REASONABLE POTENTIAL CALCULATION FOR                                       
WATER QUALITY CRITERIA 

 
Several of the Excel® spreadsheet tools used to evaluate a discharger’s ability to meet 
Washington State water quality standards can be found on the Department’s homepage at 
(http://www.ecy.wa.gov/programs/wq/wastewater/index.html) 
 

AMMONIA WATER QUALITY CRITERIA CALCULATION 

Calculation of seawater fraction of un-ionized ammonia
   from Hampson (1977).  Un-ionized ammonia criteria for 

   salt water are from EPA 440/5-88-004.

Based on Lotus File NH3SALT.WK1 Revised 19-Oct-93

INPUT

1. Temperature (deg C): 18.0
 
2. pH: 8.4

3. Salinity (g/Kg): 28.0

OUTPUT

1. Pressure (atm; EPA criteria assumes 1 atm): 1.0

2. Molal Ionic Strength (not valid if >0.85): 0.574

3. pKa8 at 25 deg C (Whitfield model "B"): 9.312

4. Percent of Total Ammonia Present as Unionized: 6.776%

5. Unionized ammonia criteria (mg un-ionized NH3 per liter)
     from EPA 440/5-88-004
      Acute: 0.233
      Chronic: 0.035

6. Total Ammonia Criteria (mg/L as NH3)
      Acute: 3.44
      Chronic: 0.52

7. Total Ammonia Criteria (mg/L as NH3-N)
      Acute: 2.83
      Chronic: 0.42
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REASONABLE POTENTIAL CALCULATION TO DETERMINE  
EXCEEDANCE OF WATER QUALITY-BASED CRITERIA 
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APPENDIX E—WATER QUALITY-BASED                                                               
PERMIT LIMITS CALCULATIONS FOR CHLORINE 

 

Several of the Excel® spreadsheet tools used to evaluate a discharger’s ability to meet Washington State 
water quality standards can be found on the Department’s homepage at 
http://www.ecy.wa.gov/programs/wq/wastewater/index.html 
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APPENDIX F—LIST OF POLLUTANTS FOR TESTING  
REQUIRED IN PERMIT CONDITION S2.A.(3) 
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APPENDIX G—RESPONSE TO COMMENTS 
 

No comments were submitted to the Department of Ecology during the public notice period. 
 

 
 
 



 
 
 
 
 

Appendix E 
Pump Station Site Visit, July 9, 2008, by 

John Freck PE, BHC Consultants



 



City of Port Orchard 
Pump Station Site Visit 
July 9th, 2008  
 
John Frech of BHC Consultants toured four sewage pump station facilities with Jay 
Cookson and Dave Boltz.    Three of the pump stations, McCormick Woods #1, 
McCormick Woods #2 and Marina Pump Station have been identified as stations most 
needing repair.  The fourth pump station visited, McCormick Ridge, was recently 
constructed and is considered a model for other pump stations. 
 
Pump Station constructed around 1994 
 
Pumps 
 Submersible Centrifugal Sewage Pump Manufactured by Hydromatic S6LX 
 Configuration - duplex 
 Power - 25 hp, 1,750 RPM, 460 Volt, 3 Phase 
 Flow – 1, 000 gpm at 59.74 ft TDH 
 Rail system – dual rail for each pump complete with discharge elbow. 
 
Wetwell  
 12-foot diameter fiberglass reinforced plastic (FRP) manhole 

Access – two 31” x 39” aluminum hatches 
 Float system control 
 
Valve Vault 
 10-foot diameter fiberglass reinforced plastic (FRP) manhole 
Access – two 31” x 39” aluminum hatches 
 2 sets of valves to provide control for each pump 
  10-inch check valve  

10-inch plug valve 
 
Isolation Valve Vault 
 5-foot diameter fiberglass reinforced plastic (FRP) manhole 

Access – one 31” x 39” aluminum hatch 
One 16” plug valve 
One Saddle for chemical injection 

 
Generator  
 Size ?  
 Make – Stamford Generator 
 Configuration – externally mounted with manufacturer’s enclosure 
 Footprint – 6’-8” x 9’-0” 
 Sound Attenuation –exhaust muffler only 
 
Building 

Structure – 10’ x 10’ fiberglass enclosure with divider wall.  One side for aeration 
pump, the second side for chemical feed system.  The building is set on a 
concrete foundation that is in sound condition. 
 
Exterior – fiberglass appears to be weathering well 
 



Electrical – lights and heater are being corroded by Chlorine chemical attack 
  
 Ventilation – exhaust fan 
 
Control Panel 
 Size – 200 amp x 460 volt  
 Each pump has a 70 amp x 460 volt breaker 
 Minimal Corrosion 
 
Pump Power and Float Connection Boxes  
 Corrosion free in interior 
  
Chemical Feed System 
  
 Chemical System – 12.5% Sodium Hypochlorite 

 
Containment – Fiberglass storage tank 
 
Secondary Containment – Concrete floor and raised perimeter with sump 
draining to wetwell.  8’x12’ containment 
 
Small metering pumps feed system  
 
PVC piping used for feed lines.  Pipe glue attacked by chlorine and requires 
intermittent replacement. 
 
Injection Points – chemical injected into wetwell.  In the past injection occurred in 
the wetwell and direct injection into the pipe in the last valve vault  

 
Metering System 
 No pressure gauge 
 No flow meter 
 No pump amp meter.  Portable unit available to check amperage 
 Hour meter  -Analog totalizers time each pump 

-Separate Analog totalizer sums all pump hours 
Flow calculated by multiplying time x pump rate 

  
Telemetry 
 New system installed recently – 2006+/- 

Monitored items: 
• Communication – enabled or disabled 
• Alarm - displays enabled or not 
• Alarm – intrusion will be indicated if control panel is opened w/o dearming 
• Power source – displays if primary power is providing power or not 
• Pump 1 and 2 – displays on, off or removed for each pump  

 
Aesthetics 
 Noise from generator 
 Bad odor from wetwell 
 



Safety  
 Chlorine gas emitted in building could be hazardous 
 
Security 
 Comfortable with current level of security 
 Security sign added to fence has helped 
 Intrusion alarm on control panel 
 
Deficiency 

Corrosion – caused by chlorine feed system and increased by aggressive STEP 
influent sewage 

• Pump rails and rail mounts are heavily corroded 
• Pump power cable insulation may be compromised where exposed to 

wetwell gases 
• Building lights and heaters are being corroded by chlorine  
• Check valves  

o Springs are rusted off 
o Backflow is occurring during pump shutoff causing valve to slam 

• Plug handles are rusted off and many valves are inoperable 
• Saddle at second valve vault  appears structurally compromised 
• Concrete lids of wetwell and valve vaults – coatings are split and rusty 

residue is leaking out 
 

Chemical Feed 
• Sodium hypochlorite is not recommended due to corrosion, potential 

danger, chlorinated byproducts and ability to upset biology of waste 
stream prior to reaching treatment plant. 

• New storage tank, feed pumps and injection cycle may be needed with 
new chemical 

• Secondary containment - the concrete area provided for secondary 
containment should not be allowed to automatically drain to wetwell   

 
Lighting 

• No area lighting 
 
Pumps 

• Pump failed during visit.  May be reaching end of useful life 
 
Generator  

• May be too loud for future neighboring houses 
• Size may be too small for future pumps 

 
Pump Removal 

• City has to contract out service to remove pumps.  Makes maintenance 
difficult.  Truck with swinging boom desired by City 

 
Maintenance 

Activities 
• Daily site visit to read hour meters and look over station 
• Vactor out wetwell when needed 



• Cleaning not required frequently since STEP effluent is typically free from 
grease and solids that will clog the pumps  

 
Space provided for maintenance 

• Two 39” x 31” aluminum hatches allow access the wetwell 
• Two 39” x 31” aluminum hatch for valve vault 
• One 39” x 31” aluminum hatch for second valve vault 

 
 



McCormick Woods 1 Pump Station:   
 
Pump Station constructed around 1995 
 
Pumps 
 Submersible Centrifugal Sewage Pump Manufactured by ??? 
 Configuration - duplex 
 Power - 60 hp, 460 Volt, 3 Phase 
 Flow – gpm at TDH 
 Rail system ?? 
 Loud with significant vibration during operation 
 
Wetwell  
 12-foot diameter concrete manhole 

Access – two 31” x 39” aluminum hatches 
 Float system control 
 (Did not look at wetwell) 
 
Valve Vault 
 10-foot diameter concrete manhole 

Access – two 31” x 39” aluminum hatches 
 2 sets of valves to provide control for each pump 
  10-inch check valve  

10-inch plug valve 
 Plug valves not exercised regularly and may not close if needed.   
 Check valve slams when pump stops 
 
Isolation Valve Vault 
 Concrete Manhole 

Access – one 31” x 39” aluminum hatch 
One 16” plug valve 

 
Generator  
 Size 280 KVA  
 Make – Stamford Generator stamped June1995 
 Configuration – externally mounted with manufacturer’s enclosure 
 Footprint – 6’-8” x 11’-0” 
 Sound Attenuation –exhaust muffler only 
 
Building 

Structure – 10’ x 10’ fiberglass enclosure with divider wall.  One side for aeration 
pump, the Second side for chemical feed system.  The building is set on a 
concrete foundation that is in sound condition. 
 
Exterior – fiberglass appears to be weathering well 
 
Electrical – lights and heater are being corroded by Chlorine chemical attack 

  
 Ventilation – exhaust fan 
 



Control Panel 
 Size – 400 amp x 460 volt  
 Minimal Corrosion 
 
Pump Power and Float Connection Boxed  
 Corrosion free in interior 
 Bolts to secure panel shut are corroded and should be replaced 
  
Chemical Feed System 
 Chemical Used – 12.5% Sodium Hypochlorite 1200 gallons/year 

 
Containment – Fiberglass storage tank.  Sprung a leak a few years back and 
injured two workers 
 
Secondary Containment – Concrete floor and raised perimeter with sump 
draining to wetwell.  8’x12’ containment 
 
Small metering pumps feed system  
 
PVC piping used for feed lines.  Pipe glue attacked by chlorine and requires 
intermittent replacement. 
 
Injection Points – chemical injected into wetwell.  In the past injection occurred in 
the wetwell and direct injection into the pipe in the last valve vault  
 

Metering System 
 Pressure gauge is broken 
 No flow meter 
 No pump amp meter.  Portable unit available to check amperage 
 Hour meter 

• Analog totalizers time each pump 
• Separate Analog totalizer sums all pump hours 

 
Flow calculated by multiplying time x pump rate 

  
Telemetry 
 New system installed recently – 2006+/- 

Monitored items: 
• Communication – enabled or disabled 
• Alarm - displays enabled or not 
• Alarm – intrusion will be indicated if control panel is opened w/o dearming 
• Power source – displays if primary power is providing power 
• Pump 1 and 2 – displays on, off or removed for each pump  
• Phone monitoring line cuts out frequently 

 
Aesthetics 
 Noise from generator OK for area.  No future houses sited nearby. 
 
Safety  
 Chlorine gas emitted in building could be hazardous 



  
Security 
 Comfortable with current level of security 
 Security sign added to fence has helped 
 Intrusion alarm on control panel 
 
Deficiency 

Corrosion – less corrosion than McCormick PS#2 
• Pump power cable insulation may be compromised where in wetwell 
• Building lights and heaters are being corroded by chlorine  
• Check valves  

o Backflow is occurring during pump shutoff causing valve to slam 
• Plug valves are not operated frequently and may be inoperable. 

 
Chemical Feed 

• Sodium hypochlorite is not recommended due to corrosion, potential 
danger, chlorinated byproducts and ability to upset biology of waste 
stream prior to reaching treatment plant. 

• New storage tank, feed pumps and injection cycle may be needed with 
new chemical 

• Secondary containment - the concrete area provided for secondary 
containment should not be allowed to automatically drain to wetwell   

 
Lighting 

• No area lighting 
 
Pump Removal 

• City has to contract out service to remove pumps.  Makes maintenance 
difficult.  Truck with swinging boom desired by City 

 
Maintenance 

Activities 
• Daily site visit to read hour meters and look over station 
• Vactor out wetwell when needed 
• Cleaning not required frequently since STEP effluent is typically free from 

grease and solids that will clog the pumps.  Have occasionally had 
ragging caused by activities at Juvenile Detention Center 

 
Space provided for maintenance 

• Two 39” x 31” aluminum hatches allow access the wetwell 
• Two 39” x 31” aluminum hatch for valve vault 
• One 39” x 31” aluminum hatch for second valve vault 

 



Marina Pump Station: 
 
Pump Station originally constructed in 1983, new chopper pumps in 2004  
 
Pumps 
 Dry Pit Configuration – 4 pumps: 2 large and 2 small 
 Pumps 1 and 2: 

Power - 150 hp GE motors, 460 Volt, 3 Phase, 1175 RPM 
  Flow -  2,600 gpm at 115 TDH 
  Control -  VFD pump 1, Constant speed pump 2 
  2 Dry Pit Centrifugal Sewage Pump 
  Manufactured by McGraw Edison Worthington 
   
 Pumps 3 and 4 

Power - 25 hp Baldor, 460 Volt, 3 Phase, 1175 RPM 
  Flow -  ??? gpm at 115 TDH 
  Control -  VFD pump 1, Constant speed pump 2 
  2 Dry Pit Chopper Pump 
  Manufactured by Vaughn 

Pumps are relatively new and appear to be in good condition (pump 3 has 
had seal issues- problem seems to be resolved) 

  
Wetwell  
 (Did not look at wetwell due to difficult access) 

Access – Manhole lid and concrete rectangular panel 
  
Dry Pit 
 Large open room 

Access  
Personnel - single mandoor at top of staircase 
Equipment - Removable concrete panel at top of structure in parking lot to 
permit removal of pumps by crane 

  
 Valves – Each pump has valves to prevent backflow and provide isolation 
  Small pumps: 

8-inch check valve  
8-inch plug valve 

  Big pumps: 
   14-inch check valve 
   14-inch plug valve 

Valves appear to be in good condition, need to be exercised to determine proper 
operation   

 
Generator  
 Size 281 KVA, 301 hp diesel engine 
 Make – Mitusbishi (difficult to get parts) 

External fuel tank – single wall, no secondary containment, positioned near floor 
drain 

 Configuration – internally mounted  
Sound Attenuation – concrete structure and muffler.  Louvers are non sound 
attenuating.  



Noise – moderate outside during operation, no complaints from nearby marina 
neighbors. 
 

Building 
Structures–  
 
Wet pit and dry pit below grade 
 
Dry Pit:  Appears to be in good condition.  Small deposits formed where 
groundwater has leaked through.  Lighting is minimal, but adequate.  Analysis of 
ventilation and entrance protocol may be required to protect workers from 
dangers of confined space. 
 
Control and Generator Building:  Interior in good condition.  Leak in ceiling fixed 
in past waterfront improvement project.  Lighting is minimal, but adequate.  
Exterior foundation being compromised by rusting sheet pile around the 
perimeter of the structure located at the shoreline. 

 
 
Control Panels 
 Pump 1 – Robocon VFD 

Pump 2 – Klockner Mueller JBox 480 volt, 3 phase, 180 amp 
Pump 3 and 4 – General Electric 8000 Model 

 No Visible corrosion 
  
No Chemical Feed System  
 
Metering System 
 Pressure gauge for each pump 
 Flow meter: 1 meter for small pumps and 1 meter for large 
 No pump amp meter, can use portable unit to check amperage 
 Hour meter  -Analog totalizers time each pump 

-Separate analog totalizer sums all pump hours 
  
Telemetry 
 System installed ??? 

Monitored items: 
• Communication – enabled or disabled 
• Alarm - displays enabled or not 
• Alarm – intrusion will be indicated if door is opened to control room?? 
• Power source – displays if primary power is providing power or if generator is 

operating 
• Pump 1 and 2 – displays on, off or removed for each pump  

 
Aesthetics 

Pump station and control building are very well hidden.  Odor coming from 
manhole near wetwell has been addressed by placing treated aggregate in a 
basket located in the manhole chimney. 

 
 



Safety  
Confined space to drywell could be hazardous.  Ventilation and entrance protocol 
should be examined.  

  
Security 
 Comfortable with current level of security 

Fence to prohibit access to waterfront side of control room has reduced 
vandalism 

 Intrusion alarm on control room door 
 
Deficiency 

Lighting - increased lighting in control room and dry pit may be desired 
Generator - parts availability limited and fuel storage needs secondary 
containment 
Access to wetwell is challenging.  Makes routine inspection difficult. 
Confined space to drywell could be hazardous.  Ventilation and entrance protocol 
should be examined.  

  
 
Maintenance 

Activities 
• Daily site visit to read hour meters and look over station 

 
 



 
 
 
 
 

Appendix F 
Pump Station Flow Evaluation



 



City of Port Orchard
Watewater Flow Recorded through Marina Pump Station

 
DATE STP HIGH LOW CITY PERCENT RAIN

 FLOW FLOW MGD
JAN 1 2.431 804175 9315003 1.10 45.1 1.14

2 4.165 804239 9325332 1.96 47.2 0.42
3 2.801 804838 9338983 1.20 42.8 0.24
4 2.189 804894 9350401 0.87 39.7 0.32
5 3.596 804957 9358452 1.80 50.2 2.08
6 2.877 805377 9372296 1.44 50.0 0.54
7 3.961 805578 9384670 1.58 39.8 0.84
8 2.377 805836 9397853 0.98 41.2 0.02
9 2.083 805901 9406996 0.94 45.2 0.32

10 1.836 805925 9416174 0.83 45.4 0.50
11 1.809 805938 9424375 0.78 43.4 0.00
12 1.605 805963 9431968 0.75 46.9 0.00
13 1.680 806002 9439104 0.70 41.6 0.00
14 1.635 806027 9445849 0.76 46.4 0.00

JAN 15 1.718 806050 9453202 0.73 42.4 0.24
16 1.515 806072 9460260 0.70 45.9 0.00
17 1.637 806095 9466987 0.76 46.2 0.28
18 1.612 806117 9474337 0.75 46.7 0.16
19 1.539 806140 9481641 0.72 46.9 0.23
20 1.540 806180 9488461 0.78 50.4 0.02
21 1.577 806204 9495990 0.71 44.8 0.01
22 1.527 806227 9502828 0.77 50.2 0.01
23 1.403 806237 9510387 0.88 62.4 0.00
24 1.533 806276 9518757 0.52 34.2 0.00
25 1.488 806290 9523859 0.74 49.6 0.00
26 1.443 806329 9530852 0.62 43.0 0.00
27 1.505 806368 9536664 0.73 48.3 0.00
28 1.872 806392 9543694 0.79 42.4 0.00
29 1.402 806415 9551401 0.72 51.7 0.00
30 1.622 806453 9558264 0.69 42.6 0.00
31 1.569 806483 9564866 0.66 41.9 0.00

Total 28.0 7.37
Average 0.902

MONTHLY FLOWS
2007



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

FEB 1 1.516 806518 9571089 0.75 49.4 0.00
2 1.582 806554 9578222 0.71 44.8 0.00
3 1.541 806579 9585054 0.74 47.9 0.06
4 1.580 806616 9592064 0.65 41.2 0.00
5 1.519 806654 9598190 0.69 45.5 0.00
6 1.592 806691 9604725 0.70 44.2 0.00
7 1.417 806706 9611610 0.71 50.3 0.00
8 1.483 806728 9618522 0.74 49.9 0.10
9 1.397 806752 9625689 0.66 47.1 0.09

10 1.600 806776 9632027 0.81 50.9 0.40
11 1.877 806800 9639933 0.68 36.4 0.25
12 1.482 806823 9646528 0.70 46.9 0.02
13 1.446 806861 9653101 0.70 48.3 0.00
14 1.522 806899 9659711 0.71 46.9 1.00

FEB 15 1.527 806935 9666482 0.71 46.7 0.00
16 1.431 806947 9673492 0.67 46.7 0.50
17 1.573 806984 9679807 0.70 44.5 0.00
18 1.490 807018 9686465 0.68 45.8 0.18
19 1.873 807042 9693056 0.91 48.6 0.59
20 1.661 807068 9701899 0.83 50.2 0.05
21 1.518 807092 9709998 0.70 46.4 0.23
22 1.666 807118 9716777 0.65 38.8 0.00
23 1.432 807143 9722989 0.78 54.8 0.24
24 2.020 807166 9730606 0.91 44.8 0.44
25 2.029 807190 9739425 1.01 49.6 0.31
26 1.767 807214 9749253 0.70 39.7 0.04
27 1.537 807255 9755855 0.81 52.7 0.02
28 1.530 807277 9763740 0.70 46.1 0.02

Total 20.7 4.54
Average 0.740



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

MAR 1 1.515 807315 9770409 0.66 43.2 0.02
2 1.345 807338 9776729 0.70 52.4 0.02
3 1.526 807362 9783538 0.75 49.0 0.24
4 1.779 807398 9790652 0.78 43.8 0.00
5 1.559 807422 9798197 0.70 45.0 0.06
6 1.601 807449 9804939 0.73 45.8 0.01
7 1.860 807484 9811921 0.83 44.5 0.24
8 2.158 807508 9819950 0.94 43.4 0.60
9 1.779 807533 9829055 0.86 48.1 0.90

10 2.143 807557 9837373 1.03 48.1 0.08
11 2.376 807583 9847413 1.32 55.5 0.72
12 2.300 807613 9860300 1.08 47.1 1.02
13 1.843 807639 9870876 0.77 42.0 0.01
14 1.714 807664 9878369 0.76 44.4 0.05

MAR 15 1.768 807693 9885682 0.76 43.0 0.00
16 1.607 807722 9892996 0.82 51.1 0.00
17 1.637 807762 9900806 0.59 36.2 0.10
18 1.851 807786 9906486 0.79 42.8 0.00
19 2.034 807809 9914170 0.80 39.6 0.74
20 1.672 807833 9921976 0.89 53.4 0.01
21 1.683 807844 9930788 0.64 38.2 0.15
22 1.690 807883 9936830 0.70 41.3 0.00
23 1.702 807908 9943558 0.76 44.5 0.68
24 2.298 807941 9950805 0.87 37.9 0.30
25 1.983 807965 9959275 0.84 42.6 0.03
26 1.897 807988 9967484 0.80 42.1 0.11
27 1.922 808012 9975225 0.73 37.9 0.19
28 1.657 808035 9982282 0.75 45.1 0.00
29 1.629 808068 9989424 0.76 46.5 0.00
30 1.605 808101 9996674 0.73 45.6 0.48
31 1.846 808126 10003750 0.72 39.2 0.02

Total 24.9 6.78
Average 0.802



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

APR 1 1.710 808150 10010743 0.62 36.5 0.00
2 1.470 808173 10016762 0.69 47.0 0.08
3 1.570 808197 10023430 0.66 41.8 0.00
4 1.490 808236 10029604 0.63 42.2 0.00
5 1.480 808259 10035667 0.67 45.1 0.00
6 1.420 808293 10042009 0.63 44.3 0.00
7 1.560 808327 10047957 0.69 44.2 0.08
8 1.710 808350 10054624 0.77 45.1 0.48
9 1.560 808361 10062232 0.22 14.3 0.00

10 1.650 808384 10064226 0.37 22.6 0.00
11 1.610 808420 10067596 0.07 4.4 0.05
12 1.670 808458 10067930 2.18 130.7 0.00
13 1.610 808481 10089523 0.63 39.3 0.25
14 1.600 808518 10095479 0.70 43.7 0.00

APR 15 1.500 808543 10102224 0.75 50.1 0.02
16 1.550 808586 10109302 0.68 44.2 0.02
17 1.540 808638 10115630 0.73 47.6 0.20
18 1.510 808671 10122627 0.72 47.5 0.24
19 1.520 808708 10129435 0.75 49.3 0.00
20 1.470 808748 10136525 0.70 47.9 0.00
21 1.520 808771 10143338 0.74 49.0 0.22
22 1.690 808795 10150545 0.72 42.8 0.02
23 1.560 808830 10157428 0.70 45.1 0.20
24 1.490 808864 10164129 0.70 47.3 0.04
25 1.540 808902 10170791 0.73 47.3 0.00
26 1.560 808926 10177842 0.74 47.1 0.00
27 1.370 808949 10184966 0.67 49.2 0.02
28 1.420 808984 10191357 0.71 50.0 0.00
29 1.630 809013 10198167 0.66 40.2 0.00
30 1.530 809036 10204493 0.72 46.9 0.12

Total 21.0 2.04
Average 0.699



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

MAY 1 1.507 809068 10211355 0.71 47.3 0.13
2 1.480 809103 10218127 0.71 48.0 0.50
3 1.465 809152 10224738 0.72 49.3 0.08
4 1.440 809190 10231585 0.70 48.7 0.15
5 1.517 809225 10238243 0.70 46.0 0.01
6 1.628 809248 10244997 0.71 43.8 0.00
7 1.410 809272 10251887 0.76 54.2 0.00
8 1.601 809294 10259314 0.70 43.5 0.00
9 1.473 809331 10265909 0.72 48.8 0.00

10 1.475 809369 10272723 0.74 50.0 0.00
11 1.387 809403 10279762 0.84 60.6 0.00
12 1.448 809429 10287905 0.67 45.9 0.05
13 1.582 809452 10294325 0.65 41.2 0.00
14 1.656 809484 10300527 0.74 45.0 0.00

MAY 15 1.457 809506 10307756 0.71 48.8 0.00
16 1.352 809545 10314479 0.70 51.8 0.00
17 1.507 809577 10321164 0.72 47.9 0.00
18 1.407 809615 10327999 0.73 52.2 0.24
19 1.484 809650 10334998 0.67 45.0 0.18
20 1.804 809688 10341289 0.75 41.5 0.56
21 1.580 809712 10348532 0.74 47.0 0.25
22 1.450 809724 10355833 0.70 48.4 0.00
23 1.548 809753 10362559 0.74 48.1 0.00
24 1.580 809789 10369641 0.78 49.6 0.00
25 1.415 809826 10377111 0.68 48.2 0.00
26 1.520 809865 10383545 0.69 45.7 0.00
27 1.462 809900 10390137 0.68 46.3 0.04
28 1.533 809923 10396673 0.86 56.3 0.00
29 1.489 809946 10405080 0.67 45.0 0.00
30 1.436 809970 10411542 0.70 48.6 0.00
31 1.426 810006 10418157 0.75 52.3 0.00

Total 22.4 2.19
Average 0.721



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

JUN 1 1.422 810029 10425384 0.62 43.3 0.00
2 1.409 810066 10431171 0.79 56.2 0.00
3 1.589 810091 10438840 0.59 37.2 0.00
4 1.528 810114 10444514 0.70 45.9 0.00
5 1.407 810137 10451298 0.72 51.4 0.21
6 1.361 810182 10458082 0.70 51.5 0.00
7 1.532 810241 10464507 0.75 49.2 0.00
8 1.415 810264 10471821 0.72 51.0 0.00
9 1.546 810306 10478620 0.79 51.3 0.39

10 1.640 810346 10486155 1.15 70.0 0.00
11 1.448 810368 10497415 0.22 14.9 0.00
12 1.349 810399 10499261 0.72 53.4 0.00
13 1.538 810420 10506258 0.72 46.6 0.00
14 1.432 810451 10513114 0.73 51.1 0.00

JUN 15 1.394 810475 10520190 0.75 54.0 0.00
16 1.440 810506 10527401 0.73 50.6 0.22
17 1.554 810540 10534347 0.70 44.9 0.13
18 1.504 810552 10541205 0.72 47.9 0.00
19 1.612 810592 10548002 0.72 44.9 0.00
20 1.652 810629 10554866 0.70 42.2 0.00
21 1.569 810657 10561557 0.72 46.1 0.22
22 1.513 810682 10568541 0.68 44.7 0.00
23 1.440 810731 10574817 0.67 46.7 0.07
24 1.580 810768 10581176 0.65 40.9 0.05
25 1.416 810802 10587302 0.95 67.1 0.00
26 1.632 810828 10596549 0.48 29.3 0.00
27 1.402 810864 10600974 0.68 48.4 0.03
28 1.457 810906 10607338 0.70 48.3 0.23
29 1.614 810944 10613990 0.77 47.6 0.00
30 1.600 810971 10621401 0.71 44.2 0.00

Total 21.3 1.55
Average 0.708



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

JUL 1 1.320 811010 10628087 0.71 53.5 0.00
2 1.489 811056 10634694 0.73 49.3 0.00
3 1.336 811080 10641793 0.65 48.5 0.00
4 1.395 811115 10647926 0.70 50.5 0.00
5 1.475 811138 10654735 0.70 47.6 0.00
6 1.470 811163 10661505 0.62 41.9 0.00
7 1.485 811187 10667428 0.63 42.6 0.00
8 1.438 811232 10673305 0.63 43.8 0.00
9 1.500 811266 10679259 0.64 42.4 0.00

10 1.443 811345 10684823 0.75 52.0 0.00
11 1.441 811451 10691271 0.63 43.8 0.00
12 1.362 811425 10697844 0.67 49.0 0.00
13 1.467 811458 10704193 0.63 42.7 0.00
14 1.473 811469 10710352 0.62 42.3 0.00

JUL 15 1.455 811484 10716432 0.69 47.5 0.00
16 1.435 811564 10722546 0.64 44.7 0.16
17 1.425 811595 10728648 0.70 49.1 0.10
18 1.548 811627 10735322 0.71 46.0 0.02
19 1.516 811667 10742041 0.70 46.4 0.03
20 1.527 811707 10748673 0.74 48.1 0.12
21 1.626 811742 10755674 0.75 46.2 0.60
22 1.715 811767 10762932 0.67 39.0 0.19
23 1.655 811791 10769387 0.68 41.3 0.00
24 1.496 811832 10775811 0.69 46.0 0.00
25 1.512 811877 10782239 0.69 45.8 0.00
26 1.392 811901 10788920 0.72 51.7 0.00
27 1.541 811938 10795748 0.67 43.5 0.00
28 1.468 811974 10802098 0.59 40.4 0.00
29 1.461 811987 10807892 0.72 48.9 0.00
30 1.556 812049 10814422 0.71 45.6 0.00
31 1.389 812077 10821231 0.66 47.2 0.00

Total 21.0 1.22
Average 0.679



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

AUG 1 1.646 812118 10827373 0.64 38.7 0.00
2 1.397 812157 10833348 0.67 47.8 0.03
3 1.467 812186 10839741 0.63 43.2 0.00
4 1.354 812228 10845665 0.63 46.2 0.00
5 1.506 812250 10851702 0.65 43.0 0.00
6 1.429 812277 10857905 0.67 46.6 0.00
7 1.425 812317 10864163 0.67 46.8 0.03
8 1.481 812372 10870276 0.66 44.4 0.02
9 1.405 812402 10876558 0.69 48.8 0.02

10 1.392 812439 10883045 0.67 48.0 0.00
11 1.425 812468 10889435 0.60 42.1 0.00
12 1.371 812506 10895050 0.65 47.3 0.00
13 1.423 812532 10901272 0.68 47.8 0.00
14 1.272 812572 10907678 0.62 48.4 0.00

AUG 15 1.385 812601 10913549 0.68 49.3 0.00
16 1.668 812624 10920141 0.67 40.4 0.00
17 1.081 812662 10926504 0.66 61.4 0.00
18 1.425 812699 10932772 0.69 48.6 0.15
19 1.623 812721 10939482 0.65 39.8 0.28
20 1.628 812761 10945539 0.74 45.6 0.24
21 2.046 812795 10952625 0.68 33.4 0.00
22 1.466 812835 10959060 0.69 46.8 0.00
23 1.457 812873 10965537 0.72 49.2 0.00
24 1.419 812912 10972309 0.66 46.4 0.00
25 1.430 812945 10978565 0.64 45.0 0.05
26 1.386 812968 10984776 0.64 46.2 0.00
27 1.373 813015 10990708 0.67 48.9 0.00
28 1.296 813044 10997126 0.67 51.7 0.00
29 1.401 813089 11003370 0.64 45.8 0.00
30 1.463 813138 11009301 0.67 46.0 0.00
31 1.553 813169 11015718 0.67 43.4 0.00

Total 20.6 0.82
Average 0.663



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

SEP 1 1.504 813208 11022069 0.67 44.5 0.00
2 1.631 813247 11028369 0.63 38.3 0.00
3 1.632 813270 11034392 0.76 46.6 0.30
4 1.559 813293 11041763 0.69 44.5 0.24
5 1.400 813332 11048312 0.57 40.6 0.00
6 1.560 813374 11053580 0.76 48.9 0.00
7 1.377 813414 11060814 0.56 40.3 0.00
8 1.500 813442 11066087 0.69 46.2 0.00
9 1.421 813510 11072330 0.75 52.6 0.00

10 1.591 813558 11079329 0.11 6.7 0.00
11 1.477 813002 11085950 1.23 83.3 0.00
12 1.775 813625 11092025 0.67 37.6 0.00
13 1.482 813655 11098392 0.72 48.4 0.00
14 1.343 813695 11105170 0.69 51.1 0.00

SEP 15 1.620 813740 11111583 0.65 40.2 0.00
16 1.789 813764 11117858 0.72 40.1 0.24
17 1.515 813796 11124718 0.72 47.8 0.04
18 1.332 813828 11131644 0.67 50.0 0.04
19 1.576 813857 11138011 0.68 42.9 0.00
20 1.390 813884 11144507 0.72 51.5 0.00
21 1.351 813907 11151438 0.59 43.5 0.23
22 1.503 813946 11156921 0.64 42.7 0.04
23 1.480 813987 11162929 0.73 49.5 0.00
24 1.495 814033 11169799 0.70 46.5 0.00
25 1.403 814062 11176460 0.66 46.8 0.00
26 1.428 814102 11182625 0.67 47.1 0.00
27 1.478 814142 11188946 0.68 45.7 0.36
28 1.440 814180 11195318 0.67 46.8 0.12
29 1.454 814208 11201784 0.87 59.8 0.52
30 2.180 814221 11210344 0.80 36.8 1.03

Total 20.64 3.16
Average 0.688



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

OCT 1 1.702 814244 11218129 0.82 48.4 0.32
2 1.831 814268 11226123 0.84 45.8 0.29
3 1.708 814295 11234243 0.72 42.3 0.15
4 1.641 814317 11241246 0.76 46.3 0.50
5 1.780 814340 11248617 0.66 36.8 0.00
6 2.065 814379 11254778 0.74 35.7 0.06
7 1.873 814418 11261758 0.70 37.5 0.32
8 1.841 814457 11268393 0.74 40.4 0.36
9 1.644 814480 11275592 0.70 42.7 0.24

10 1.613 814518 11282226 0.73 45.1 0.04
11 1.582 814550 11289178 0.70 44.3 0.02
12 1.437 814590 11295787 0.62 43.2 0.00
13 1.429 814637 11301519 0.62 43.5 0.00
14 1.434 814675 11307350 0.65 45.3 0.00

OCT 15 1.600 814732 11313282 0.60 37.3 0.14
16 1.470 814741 11319160 0.58 39.3 0.19
17 1.525 814782 11324520 0.66 43.5 0.56
18 1.582 814830 11330674 0.69 43.7 0.35
19 2.270 814857 11337316 0.97 42.6 0.00
20 2.013 814883 11346733 0.76 37.6 0.04
21 1.949 814897 11354164 0.78 40.1 0.12
22 1.704 814921 11361746 0.73 43.1 0.00
23 1.635 814945 11368850 0.70 42.8 0.00
24 1.726 814985 11375451 0.74 42.8 0.25
25 1.680 815024 11382454 0.71 42.5 0.02
26 1.526 815047 11389363 0.66 43.5 0.00
27 1.604 815069 11395784 0.71 44.0 0.00
28 1.805 815107 11402457 0.71 39.5 0.00
29 1.667 815146 11409199 0.84 50.4 0.00
30 1.618 815186 11417203 0.65 39.9 0.00
31 1.614 815224 11423281 0.69 42.8 0.00

Total 22.19 3.97
Average 0.716



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

NOV 1 1.510 815264 11429785 0.72 47.5 0.00
2 1.660 815302 11436575 0.69 41.4 0.00
3 1.590 815340 11443068 0.68 42.8 0.01
4 1.840 815362 11449651 0.71 38.6 0.00
5 1.680 815375 11456623 0.69 41.0 0.00
6 1.480 815407 11463193 0.69 46.4 0.05
7 1.560 815445 11469683 0.73 46.8 0.05
8 1.630 815483 11476607 0.68 41.5 0.14
9 1.450 815506 11483148 0.65 44.9 0.25

10 1.530 815544 11489280 0.68 44.2 0.08
11 1.750 815566 11495827 0.86 49.1 0.96
12 2.190 815604 11504042 1.05 48.1 0.48
13 1.650 815630 11514311 0.68 41.1 0.00
14 1.620 815669 11520700 0.80 49.3 0.35

NOV 15 3.070 815693 11528448 1.39 45.1 1.68
16 1.930 815762 11541615 0.89 46.0 0.02
17 2.010 815804 11550081 0.81 40.1 0.34
18 1.860 815829 11557896 0.75 40.4 0.00
19 1.690 815853 11565177 0.77 45.4 0.08
20 1.830 815894 11572435 0.74 40.4 0.00
21 1.620 815917 11579590 0.70 43.1 0.00
22 1.650 815957 11586177 0.74 45.1 0.00
23 1.620 815981 11593379 0.70 43.0 0.00
24 1.560 816004 11600113 0.72 46.4 0.00
25 1.820 816026 11607128 0.71 38.9 0.00
26 1.570 816065 11613820 0.76 48.2 0.43
27 1.520 816104 11620995 0.69 45.3 0.00
28 1.660 816115 11627765 0.73 44.1 0.25
29 1.610 816153 11634707 0.74 45.8 0.08
30 1.550 816191 11641693 0.63 40.8 0.00

Total 22.75 5.25
Average 0.758



DATE STP HIGH LOW CITY PERCENT RAIN
 FLOW FLOW MGD

DEC 1 1.915 816229 11647632 0.94 48.9 0.84
2 4.593 816253 11656747 3.37 73.4 5.15
3 8.755 818542 11667571 3.84 43.8 3.14
4 3.876 821923 11672142 1.76 45.3 0.14
5 2.472 822266 11686286 1.03 41.5 0.05
6 2.167 822293 11696272 0.88 40.7 0.03
7 1.961 822317 11704854 0.85 43.4 0.00
8 1.782 822341 11713128 0.71 40.0 0.00
9 1.999 822365 11720014 0.72 36.0 0.00

10 1.827 822388 11726982 0.77 42.2 0.00
11 1.671 822411 11734465 0.73 43.5 0.00
12 1.952 822448 11741366 0.80 41.1 0.00
13 1.824 822484 11749030 0.66 36.2 0.05
14 1.626 822513 11755340 0.78 48.0 0.50

DEC 15 2.290 822540 11762882 0.94 40.9 0.78
16 2.188 822565 11772006 0.96 44.0 0.62
17 2.093 822591 11781376 0.95 45.2 0.17
18 2.457 822618 11790565 1.14 46.2 0.78
19 2.539 822644 11801660 1.26 49.7 0.58
20 2.291 822669 11814025 0.92 40.0 0.02
21 1.890 822693 11822952 0.81 43.0 0.30
22 2.124 822718 11830829 0.96 45.3 0.24
23 2.540 822743 11840199 1.16 45.8 0.48
24 1.851 822768 11851580 0.84 45.6 0.10
25 1.845 822793 11859773 0.86 46.6 0.21
26 2.113 822819 11868115 0.79 37.6 0.42
27 2.438 822844 11875800 1.02 41.7 0.00
28 2.102 822870 11885699 0.96 45.7 0.10
29 1.957 822897 11895038 0.85 43.6 0.23
30 1.942 822921 11903336 0.70 35.9 0.00
31 1.883 822947 11910045 0.75 39.7 0.00

822971 11917278
Total 33.71 14.93
Average 1.087

An Total 9.164 53.82
An Avg 0.764



 
 
 
 
 

Appendix G 
Trunk Sewer Capacities



 



City of Port Orchard
Trunk Sewer Capacities

UpStream Pipe Pump 
Trunk Basins/PS Basin Population Employees GPD/Capita GPD/Employee Avg Day GPD Peak Factor Peak Hour MGD inch GPM

A None 4 512 186 67 45 42,674 5.0 0.213 8
B None 5 935 1,035 67 45 109,220 5.0 0.546 8

Coast PS 4 & 5 151,894 0.759 12 633
C-east Coast PS 6 2,832 2,707 67 45 311,559 5.0 2.469

C-e total 463,453 5.0 2.317 18
C-west D & F none 2,552,913 4.0 10.212 24

D E & H 8 957 426 67 45 83,289 4.5 0.375
D Total 2,471,254 3.5 8.649 12+18

E Albertson 11 1,955 343 67 45 146,420 4.5
G 3,356 2,879 354,407

E Total 5,311 3,222 500,827 4.0 2.452 15
F None 10 1,022 293 67 45 81,659 5.0 0.408 18
G None 3 1,000 247 67 45 78,115

12 182 1,318 67 45 71,504
Albertson PS 3&12 1,182 1,565 149,619 3.0 0.449 374
Bravo Terrace 14-S 211 197 67 45 23,002 5.0 0.115 96

14-N 1,848 604 67 45 150,996 4.5
13 115 513 67 45 30,790 4.5

G Total 3,356 2,879 354,407 4.0 1.418 18
H McCormick 1 7 1,117 422 67 45 93,829 4.5 0.422

H Total 1,887,138 4.0 7.549 18
McCormick 1 I 1,793,309 4.0 7.173 18 5,978

I J & K 2 1,038 18 67 45 70,356 5.0
9 585 536 67 45 63,315 5.0
15 415 9 67 45 28,210 5.0

I subtotal 161,881 5.0 0.809
Ridge PS 16 165 83 67 45 14,790 5.0 0.074 62
I Totals 1,793,309 4.0 7.173 18

J None 17 401 452 67 45 47,207
18 705 0 67 45 47,235
1 1,410 0 67 45 94,470

SKIA 0 9,350 0 128 1,196,800
J Totals 2,516 9,802 1,385,712 3.5 4.850 12

K 19 623 37 67 45 43,406
20 1,245 28 67 45 84,675
21 1,535 0 67 45 102,845

K Totals 3,403 65 230,926 5.0 1.155 15
McCormick 2 J & K 1,616,638 3.0 4.850 16 4,042

Marina C-east & west 3,016,366 4.0 12.065 18 10,055

SKIA None SKIA None 9,350 0 128 1,196,800 2.4 2.872 15 2,394

                          Build-Out Capacities

Contributing Basins Wastewater Flow

28-Aug-08



City of Port Orchard
Trunk Sewer Capacities

UpStream Pipe Pump 
Trunk Basins/PS Basin Population Employees GPD/Capita GPD/Employee Avg Day GPD Peak Factor Peak Hour MGD inch GPM

A None 4 508 186 67 45 42,406 5.0 0.212 8
B None 5 611 1,035 67 45 87,512 5.0 0.438 8

Coast PS 4 & 5 129,918 0.650 12 541
C-east Coast PS 6 2,319 2,707 67 45 277,188 5.0 2.165

C-e total 407,106 5.0 2.036 18
C-west D & F none 2,405,513 4.0 9.622 24

D E & H 8 942 426 67 45 82,284 4.5 0.370
D Total 2,314,206 3.5 8.100 12+18

E Albertson 11 1,955 343 67 45 146,420 4.5
G 3,179 2,879 342,548

E Total 5,134 3,222 488,968 4.0 2.416 15
F None 10 1,166 293 67 45 91,307 5.0 0.457 18
G None 3 1,000 247 67 45 78,115

12 240 1,318 67 45 75,390
Albertson PS 3&12 1,240 1,565 153,505 3.0 0.461 384
Bravo Terrace 14-S 211 197 67 45 23,002 5.0 0.115 96

14-N 1,613 604 67 45 135,251 4.5
13 115 513 67 45 30,790 4.5

G Total 3,179 2,879 342,548 4.0 1.370 18
H McCormick 1 7 937 422 67 45 81,769 4.5 0.368

H Total 1,742,954 4.0 6.972 18
McCormick 1 I 1,661,185 4.0 6.645 18 5,537

I J & K 2 642 18 67 45 43,824 5.0
9 513 536 67 45 58,491 5.0
15 165 9 67 45 11,460 5.0

I subtotal 113,775 5.0 0.569
Ridge PS 16 165 83 67 45 14,790 5.0 0.074 62
I Totals 1,661,185 4.0 6.645 18

J None 17 387 452 67 45 46,269
18 599 0 67 45 40,133
1 1,410 0 67 45 94,470

SKIA 0 9,350 0 128 1,196,800
J Totals 2,396 9,802 1,377,672 3.5 4.822 12

K 19 385 37 67 45 27,460
20 771 28 67 45 52,917
21 1,113 0 67 45 74,571

K Totals 2,269 65 154,948 5.0 0.775 15
McCormick 2 J & K 1,532,620 3.0 4.598 16 3,832

Marina C-east & west 2,812,619 4.0 11.250 18 9,375

SKIA None SKIA None 9,350 0 128 1,196,800 2.4 2.872 15 2,394

                          2025 Capacities

Contributing Basins Wastewater Flow

8-Aug-08



City of Port Orchard
Trunk Sewer Capacities

UpStream Pipe Pump 
Trunk Basins/PS Basin Popula Employ GPD/Cap GPD/Employ Avg GPD Peak Pk Hr MGD inch GPM

A None 4 508 186 67 45 42,406 5.0 0.212 8
B None 5 611 1,035 67 45 87,512 5.0 0.438 8

Coast PS 4 & 5 129,918 0.650 12 541
C-east Coast PS 6 2,319 2,707 67 45 277,188 5.0 2.165

C-e total 407,106 5.0 2.036 18
C-west D & F none 1,358,713 4.0 5.435 24

D E & H 8 942 426 67 45 82,284 4.5 0.370
D Total 1,267,406 3.5 4.436 12+18

E Albertson 11 1,955 343 67 45 146,420 4.5
G 3,179 2,879 342,548

E Total 5,134 3,222 488,968 4.0 2.416 15
F None 10 1,166 293 67 45 91,307 5.0 0.457 18
G None 3 1,000 247 67 45 78,115

12 240 1,318 67 45 75,390
Albert PS 3&12 1,240 1,565 153,505 3.0 0.461 384
Bravo Terr 14-S 211 197 67 45 23,002 5.0 0.115 96

14-N 1,613 604 67 45 135,251 4.5
13 115 513 67 45 30,790 4.5

G Total 3,179 2,879 342,548 4.0 1.370 18
H McCorm 1 7 937 422 67 45 81,769 4.5 0.368

H Total 696,154 4.0 2.785 18
McCorm 1 I 614,385 4.0 2.458 18 2,048

I J & K 2 642 18 67 45 43,824 5.0
9 513 536 67 45 58,491 5.0
15 165 9 67 45 11,460 5.0

I subtotal 113,775 5.0 0.569
Ridge PS 16 165 83 67 45 14,790 5.0 0.074 62
I Totals 614,385 4.0 2.458 18

J None 17 387 452 67 45 46,269
18 599 0 67 45 40,133
1 1,410 0 67 45 94,470

SKIA 0 9,350 0 128 150,000
J Totals 2,396 9,802 330,872 3.5 1.158 12

K 19 385 37 67 45 27,460
20 771 28 67 45 52,917
21 1,113 0 67 45 74,571

K Totals 2,269 65 154,948 5.0 0.775 15
McCorm 2 J & K 485,820 3.0 1.457 16 1,215

Marina C-east & west 1,765,819 4.0 7.063 18 5,886

SKIA None SKIA None 9,350 0 128 150,000 2.4 0.360 15 300

16-Oct-08

Contributing Basins

Revised SKIA Flows in 2025

Wastewater Flow



UpStream Pipe Pump 
Trunk Basins/PS Basin Popula Employ GPD/Cap GPD/Employ Avg GPD Peak Pk Hr MGD inch GPM

B None 5 935 1,035 67 45 109,220 5.0 0.546 8
Coast PS 4 & 5 109,220 0.546 12 455

C-east Coast PS 6 2,832 2,707 67 45 311,559 5.0 2.213
C-e total 420,779 5.0 2.104 18

C-west D & F none 1,506,113 4.0 6.024 24
D E & H 8 957 426 67 45 83,289 4.5 0.375

D Total 1,424,454 3.5 4.986 12+18
E Albertson 11 1,955 343 67 45 146,420 4.5

G 3,356 2,879 354,407
E Total 5,311 3,222 500,827 4.0 2.452 15

F None 10 1,022 293 67 45 81,659 5.0 0.408 18
G None 3 1,000 247 67 45 78,115

12 182 1,318 67 45 71,504
Albertson PS 3&12 1,182 1,565 149,619 3.0 0.449 374
Bravo Terrace 14-S 211 197 67 45 23,002 5.0 0.115 96

14-N 1,848 604 67 45 150,996 4.5
13 115 513 67 45 30,790 4.5

G Total 3,356 2,879 354,407 4.0 1.418 18
H McCormick 1 7 1,117 422 67 45 93,829 4.5 0.422

H Total 840,338 4.0 3.361 18
McCormick I 746,509 4.0 2.986 18 2,488

I J & K 2 1,038 18 67 45 70,356 5.0
9 585 536 67 45 63,315 5.0
15 415 9 67 45 28,210 5.0

I subtotal 161,881 5.0 0.809
Ridge PS 16 165 83 67 45 14,790 5.0 0.074 62
I Totals 746,509 4.0 2.986 18

J None 17 401 452 67 45 47,207
18 705 0 67 45 47,235
1 1,410 0 67 45 94,470

SKIA 0 9,350 0 128 150,000
J Totals 2,516 9,802 338,912 3.5 1.186 12

K 19 623 37 67 45 43,406
20 1,245 28 67 45 84,675
21 1,535 0 67 45 102,845

K Totals 3,403 65 230,926 5.0 1.155 15
McCormick 2 J & K 569,838 3.0 1.710 16 1,425

Marina C-east & west 1,926,892 4.0 7.708 18 6,423

SKIA None SKIA None 9,350 0 128 150,000 2.4 0.360 15 300

Contributing Basins Wastewater Flow

Build-out Flows with Revised SKIA Flow



 
 
 
 
 

Appendix H 
Capital Cost Estimation Spreadsheets



 



City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
Gravity Trunk Sewer G

Item Item Description Unit Quantity Unit Amount
No. Price
1 Mobilization LS 1 149,796$      149,796$      
2 Traffic Control Labor and Equipment LS 1 35,000$        35,000$        
3 Dewatering LS 1 35,000$        35,000$        
4 Sheeting, Shoring and Bracing LS 7000 1$                 7,000$          
5 Sawcutting Pavement LF 14000 4$                 56,000$        
6 Pavement Removal SY 4667 4$                 18,667$        
7 Temporary Sewer Bypass LS 0 10,000$        -$                  
8 8-inch Sanitary Sewer LF 0 80$               -$                  
9 10-inch Sanitary Sewer LF 0 90$               -$                  
10 12-inch Sanitary Sewer LF 0 100$             -$                  
11 15-inch Sanitary Sewer LF 7000 110$             770,000$      
12 48-inch Dia Manhole, 0' to 8' deep EA 23 4,000$          92,000$        
13 48-inch Dia Manhole, extra depth VF 23 300$             6,900$          
14 Lateral Connection, 6-inch PVC EA 0 1,500$          -$                  
15 Import Trench Backfill TN 5200 20$               103,992$      
16 Crushed Surfacing, Base Course TN 1970 25$               49,259$        
17 Crushed Surfacing, Top Course TN 985 25$               24,630$        
18 HMA Trench Patch, CL 1/2, PG 58-22 TN 1089 150$             163,333$      
19 Restoration LS 1 68,089$        68,089$        
20 Cleanup and Testing LS 1 68,089$        68,089$        

Subtotal 1,647,755$   
40% Contingency 659,102$      

Subtotal 2,306,856$   
8.6% State Sales Tax 198,390$      

Estimated Total Construction Costs 2,505,246$  

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 300,630$      

Construction Services 175,367$      
District Project Administration 50,105$        

Legal 25,052$        
Subtotal Project Allied Costs 551,154$     

Total Estimated Project Costs 3,056,400$  

S:\Projects\Port Orchard\Sewer Plan\Appendices\H-Cost Estimates



City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
Gravity Trunk Sewer H

Item Item Description Unit Quantity Unit Amount
No. Price
1 Mobilization LS 1 51,413$        51,413$        
2 Traffic Control Labor and Equipment LS 1 12,000$        12,000$        
3 Dewatering LS 1 12,000$        12,000$        
4 Sheeting, Shoring and Bracing LS 2400 $1 2,400$          
5 Sawcutting Pavement LF 4800 4$                 19,200$        
6 Pavement Removal SY 1600 4$                 6,400$          
7 Temporary Sewer Bypass LS 0 10,000$        -$                  
8 8-inch Sanitary Sewer LF 0 80$               -$                  
9 10-inch Sanitary Sewer LF 0 90$               -$                  
10 12-inch Sanitary Sewer LF 0 100$             -$                  
11 15-inch Sanitary Sewer LF 2400 110$             264,000$      
12 48-inch Dia Manhole, 0' to 8' deep EA 8 4,000$          32,000$        
13 48-inch Dia Manhole, extra depth VF 8 300$             2,400$          
14 Lateral Connection, 6-inch PVC EA 0 1,500$          -$                  
15 Import Trench Backfill TN 1783 20$               35,654$        
16 Crushed Surfacing, Base Course TN 676 25$               16,889$        
17 Crushed Surfacing, Top Course TN 338 25$               8,444$          
18 HMA Trench Patch, CL 1/2, PG 58-22 TN 373 150$             56,000$        
19 Restoration LS 1 23,369$        23,369$        
20 Cleanup and Testing LS 1 23,369$        23,369$        

Subtotal 565,539$      
40% Contingency 226,216$      

Subtotal 791,755$      
8.6% State Sales Tax 68,091$        

Estimated Total Construction Costs 859,846$     

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 103,181$      

Construction Services 60,189$        
District Project Administration 17,197$        

Legal 8,598$          
Subtotal Project Allied Costs 189,166$     

Total Estimated Project Costs 1,049,012$  

S:\Projects\Port Orchard\Sewer Plan\Appendices\H-Cost Estimates



City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
Force Main E

Item Item Description Unit Quantity Unit Amount
No. Price
1 Mobilization LS 1 32,782$        32,782$        
2 Traffic Control Labor and Equipment LS 1 12,500$        12,500$        
3 Dewatering LS 1 2,500$          2,500$          
4 Sheeting, Shoring and Bracing LS 2500 $1 2,500$          
5 Sawcutting Pavement LF 5000 4$                 20,000$        
6 Pavement Removal SY 494 4$                 1,975$          
7 Temporary Sewer Bypass LS 0 10,000$        -$                  
8 8-inch Sanitary Sewer LF 80$               -$                  
9 10-inch Sanitary Sewer LF 90$               -$                  
10 12-inch Sanitary Sewer LF 100$             -$                  
11 12-inch Force Main LF 2500 60$               150,000$      
12 48-inch Dia Manhole, 0' to 8' deep EA 0 4,000$          -$                  
13 48-inch Dia Manhole, extra depth VF 0 300$             -$                  
14 Lateral Connection, 6-inch PVC EA 0 1,500$          -$                  
15 Import Trench Backfill TN 1662 20$               33,230$        
16 Crushed Surfacing, Base Course TN 626 25$               15,638$        
17 Crushed Surfacing, Top Course TN 313 25$               7,819$          
18 HMA Trench Patch, CL 1/2, PG 58-22 TN 346 150$             51,852$        
19 Restoration LS 1 14,901$        14,901$        
20 Cleanup and Testing LS 1 14,901$        14,901$        

Subtotal 360,597$      
40% Contingency 144,239$      

Subtotal 504,836$      
8.6% State Sales Tax 43,416$        

Estimated Total Construction Costs 548,252$     

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 65,790$        

Construction Services 38,378$        
District Project Administration 10,965$        

Legal 5,483$          
Subtotal Project Allied Costs 120,616$     

Total Estimated Project Costs 668,868$     

S:\Projects\Port Orchard\Sewer Plan\Appendices\H-Cost Estimates



City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
Force Main South Kitsap Industrial Area (SKIA)

Item Item Description Unit Quantity Unit Amount
No. Price
1 Mobilization LS 1 88,126$        88,126$        
2 Traffic Control Labor and Equipment LS 1 20,000$        20,000$        
3 Dewatering LS 1 13,000$        13,000$        
4 Sheeting, Shoring and Bracing LS 13000 $1 13,000$        
5 Sawcutting Pavement LF 8000 4$                 32,000$        
6 Pavement Removal SY 2370 4$                 9,481$          
7 Temporary Sewer Bypass LS 0 10,000$        -$                  
8 8-inch Sanitary Sewer LF 80$               -$                  
9 10-inch Sanitary Sewer LF 90$               -$                  
10 12-inch Sanitary Sewer LF 100$             -$                  
11 8-inch Force Main - In Road LF 4000 45$               180,000$      
12 8-inch Force Main - X Country LF 9000 40$               360,000$      
13 48-inch Dia Manhole, 0' to 8' deep EA 0 4,000$          -$                  
14 48-inch Dia Manhole, extra depth VF 0 300$             -$                  
15 Lateral Connection, 6-inch PVC EA 0 1,500$          -$                  
16 Import Trench Backfill TN 2658 20$               53,169$        
17 Crushed Surfacing, Base Course TN 1001 25$               25,021$        
18 Crushed Surfacing, Top Course TN 500 25$               12,510$        
19 HMA Trench Patch, CL 1/2, PG 58-22 TN 553 150$             82,963$        
20 Restoration LS 1 40,057$        40,057$        
21 Cleanup and Testing LS 1 40,057$        40,057$        

Subtotal 969,384$      
40% Contingency 387,754$      

Subtotal 1,357,138$   
8.6% State Sales Tax 116,714$      

Estimated Total Construction Costs 1,473,852$  

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 176,862$      

Construction Services 103,170$      
District Project Administration 29,477$        

Legal 14,739$        
Subtotal Project Allied Costs 324,247$     

Total Estimated Project Costs 1,798,099$  
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City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
Marina Pump Station 2010 Upgrade - Replace Large Pumps

Item Description Unit Quantity Unit Amount
No. Price
1 Mobilization LS 1 103,860$   103,860$      
2 Traffic Control Labor and Equipment LS 1 2,500$       2,500$          
3 Temporary Flow Bypass LS 1 5,000$       5,000$          

4 LS 1 5,000$       5,000$          
5 Demolition of Electrical LS 1 10,000$     10,000$        

Cross Connection Control LS 1 2,500$       2,500$          
6 Replace Valves LS 1 52,600$     52,600$        

8" Check Valve 2 2,025$       
8" Plug Valve 5 1,350$       
14" Check Valve 2 6,600$       
14" Plug Valve 4 4,650$       
18" Cut In Valve 1 10,000$     
18" Plug Valve 0 6,000$       

7 Replace Louvers LS 1 9,000$       9,000$          
9' x 12' LS 1 5,000$       
9' x 8' LS 1 4,000$       

8 Pumps 4000 gpm x 200 HP x 140 feet TDH LS 1 476,000$   476,000$      
Level Sensing System 1

9 Drywell Repair LS 1 14,000$     14,000$        
Ventilation 1 10,000$     
Lighting 1 2,000$       
Heater 1 2,000$       

10 Control Building Repair LS 1 4,000$       4,000$          
Lighting 1 2,000$       
Heater 1 2,000$       

11 Electrical LS 1 100,000$   100,000$      
12 600 KW Generator and ATS LS 1 175,000$   175,000$      
13 Seawall Repair LS 1 180,000$   180,000$      
13 Restoration LS 1 3,000$       3,000$          
14 Cleanup and Testing LS 1 2,000$       2,000$         

Subtotal 1,144,460$   
40% Contingency 457,784$      

Subtotal 1,602,244$   
8.6% State Sales Tax 137,793$     

Estimated Total Construction Costs 1,740,037$  

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 181,603$      

Construction Services 121,803$      
District Project Administration 34,801$        

Legal 17,400$       
Subtotal Project Allied Costs 355,607$     

Total Estimated Project Costs 2,095,644$  

Demolition of Mechanical - Remove Existing Pumps 
and Valves
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City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
Marina Pump Station 2020 Upgrade - Replace Small Pumps

Item Description Unit Quantity Unit Amount
No. Price
1 Mobilization LS 1 17,900$     17,900$     
2 Traffic Control Labor and Equipment LS 1 1,000$       1,000$       
3 Temporary Flow Bypass LS 1 5,000$       5,000$       
4 Demolition of Electrical LS 1 5,000$       5,000$       
5 Pumps 1500 gpm x 60 HP LS 1 147,000$   147,000$   
6 Electrical LS 1 20,000$     20,000$     
7 Restoration LS 1 1,000$       1,000$       
8 Cleanup and Testing LS 1 1,000$       1,000$      

Subtotal 197,900$   
40% Contingency 79,160$     

Subtotal 277,060$   
8.6% State Sales Tax 23,827$    

Estimated Total Construction Costs 300,887$  

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 27,080$     

Construction Services 21,062$     
District Project Administration 6,018$       

Legal 3,009$      
Subtotal Project Allied Costs 57,169$    

Total Estimated Project Costs 358,056$  
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City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
McCormick Woods Number 1

Item Description Unit Quantity Unit Amount
No. Price
1 Mobilization LS 1 40,914$     40,914$     
2 Traffic Control Labor and Equipment LS 1 -$               -$               
3 Temporary Flow Bypass LS 1 20,000$     20,000$     
4 Demolition of Mechanical LS 1 10,000$     10,000$     
5 Demolition of Electrical LS 1 4,000$       4,000$       

Bypass Connection Vault LS 1 40,000$     40,000$     
6 Replace Valves LS 1 10,800$     10,800$     

10" Check Valve 2 3,150$       
10" Plug Valve 2 2,250$       
16" Plug Valve 0 5,250$       

7 Replace Piping LS 1 19,376$     19,376$     
8" Discharge Piping 30 88$            
8" Elbow (FLxFL) 2 686$          
8" x 10" Reducers (FLxFL) 2 1,182$       
10" Discharge Piping 40 102$          
10" Elbow (FLxFL) 2 1,116$       
10"x16" Cross w/ 16" Blind (FLxFL) 1 6,688$       

8 Pumps 2000 gpm x 120 HP x 140 feet TDH LS 1 165,200$   165,200$   
Discharge Elbows 2
Rails 2
Level Sensing System 1

9 Wetwell Repair LS 1 9,816$       9,816$       
Wet well lid 12' diameter
 (3) 3'x3' Aluminum Access Hatch H-20

10 Valve Vault Repair LS 1 7,452$       7,452$       
Valve vault lid 10' diameter
 (3) 3'x3' Aluminum Access Hatch H-20
Ladder

11 Isolation Vault Repair LS 0 2,643$       -$               
Isolation valve vault lid 6' Diameter
3'x4' Aluminum Access Hatch H-20
Ladder

12 Electrical LS 1 25,000$     25,000$     
13 250 KW Generator and ATS LS 1 87,500$     87,500$     
14 Odor and Corrosion Control using existing structure LS 1 5,500$       5,500$       
15 Restoration LS 1 2,500$       2,500$       
16 Cleanup and Testing LS 1 2,000$      2,000$       

Subtotal 450,058$   
40% Contingency 180,023$   

Subtotal 630,081$   
8.6% State Sales Tax 54,187$     

Estimated Total Construction Costs 684,268$   

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 61,584$     

Construction Services 47,899$     
District Project Administration 13,685$     

Legal 6,843$       
Subtotal Project Allied Costs 130,011$   

Total Estimated Project Costs 814,278$   



City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
McCormick Woods Number 2

Item Description Unit Quantity Unit Amount
No. Price
1 Mobilization LS 1 37,199$     37,199$     
2 Traffic Control Labor and Equipment LS 1 -$               -$               
3 Temporary Flow Bypass LS 1 20,000$     20,000$     
4 Demolition of Mechanical LS 1 10,000$     10,000$     
5 Demolition of Electrical LS 1 4,000$       4,000$       

Bypass Connection Vault LS 1 40,000$     40,000$     
6 Replace Valves LS 1 10,800$     10,800$     

10" Check Valve 2 3,150$       
10" Plug Valve 2 2,250$       
16" Plug Valve 0 5,250$       

7 Replace Piping LS 1 19,376$     19,376$     
8" Discharge Piping 30 88$            
8" Elbow (FLxFL) 2 686$          
8" x 10" Reducers (FLxFL) 2 1,182$       
10" Discharge Piping 40 102$          
10" 90 elbow (FLxFL) 2 1,116$       
10"x16" Cross w/ 16" Blind (FLxFL) 1 6,688$       

8 Pumps 1400 gpm x 50 HP x 90 feet TDH LS 1 144,900$   144,900$   
Discharge Elbows 2
Rails 2
Level Sensing System 1

9 Wetwell Repair LS 1 9,816$       9,816$       
Wet well lid 12' diameter
 (3) 3'x3' Aluminum Access Hatch H-20

10 Valve Vault Repair LS 1 7,452$       7,452$       
Valve vault lid 10' diameter
 (3) 3'x3' Aluminum Access Hatch H-20
Ladder

11 Isolation Vault Repair LS 1 2,643$       2,643$       
Isolation valve vault lid 6' Diameter
3'x4' Aluminum Access Hatch H-20
Ladder

12 Electrical LS 1 25,000$     25,000$     
13 100 KW Generator and ATS LS 1 70,000$     70,000$     
14 Odor and Corrosion Control using existing structure LS 1 5,500$       5,500$       
15 Restoration LS 1 2,500$       2,500$       
16 Cleanup and Testing LS 1 2,000$      2,000$       

Subtotal 411,184$   
40% Contingency 164,474$   

Subtotal 575,658$   
8.6% State Sales Tax 49,507$     

Estimated Total Construction Costs 625,165$   

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 56,265$     

Construction Services 43,762$     
District Project Administration 12,503$     

Legal 6,252$       
Subtotal Project Allied Costs 118,781$   

Total Estimated Project Costs 743,946$   



City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
Pottery Pump Station

Item Description Unit Quantity Unit Amount
No. Price

Lynden Pump Station LS 1 725,000$   725,000$   
Difference in Cost Between Stations LS 1 (249,000)$  (249,000)$  

Subtotal 476,000$   
Escallation from 1/2006 to 10/2008  (8623/7883) 9.39% 44,683$    

Subtotal 520,683$   
40% Contingency 208,273$   

Subtotal 684,273$   
8.6% State Sales Tax 58,848$    

Estimated Total Construction Costs 743,121$  

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 66,881$     

Construction Services 52,018$     
District Project Administration 14,862$     

Legal 7,431$       
Land Acquaition (3000 SF) 45,000$    

Subtotal Project Allied Costs 186,193$  

Total Estimated Project Costs 929,314$  



City of Port Orchard 
Capital Improvement Projects
Cost Estimate CIP
SKIA PUMP STATION

Item Description Unit Quantity Unit Amount
No. Price

Rockaway Beach PS - similar configuration 194k in 6/2004 LS 1 194,000$   194,000$   
Escallation from 1/2006 to 10/2008  (8623/7883) 21.30% 41,316$    

Subtotal 235,316$   
Difference in Cost Between Stations

ODOR CONTROL LS 1 10,000$     10,000$     
Subtotal 245,316$   

40% Contingency 98,126$     
Subtotal 333,443$   

8.6% State Sales Tax 28,676$    
Estimated Total Construction Costs 362,119$  

PROJECT ALLIED COSTS
Engineering Design, Survey, Geotechnical and Permits 32,591$     

Construction Services 25,348$     
District Project Administration 7,242$       

Legal 3,621$      
Subtotal Project Allied Costs 68,803$    

Total Estimated Project Costs 430,921$  
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CITY OF PORT ORCHARD
OPERATING STATEMENT

4th QUARTER 2005

ACCOUNT # DESCRIPTION 1ST 2ND 3RD 4TH YEAR
QUARTER QUARTER QUARTER QUARTER TO DATE

OPERATING REVENUES

460 UNMETERED SALES CUSTOMERS-WA 30                        156                      2,241                   2,428                   
461.1 METERED WA SALES-GEN CUSTOMERS 142,337               145,351               298,116               182,147               767,951               
461.2 PUBLIC FIRE PROTECTION SERVICES 115                      130                      140                      155                      540                      
461.3 SALES TO PUBLIC MUNICIPALITIES - WA 625                      1,032                   2,312                   878.38                 4,848                   
461.4 METERED SALES-PUBLIC AUTHORITIES 15,225                 18,113                 17,374                 19,531                 70,244                 
462.1 SEWER SERVICES FLAT RATE 303,867               298,848               462,705               506,603               1,572,023            
462.2 SVS-PUBLIC MUNICIPALITIES-SEWER 996                      1,571                   1,800                   2,339                   6,707                   
462.3 SALES TO PUBLIC AUTHORITIES 22,455                 32,735                 32,097                 47,587                 134,873               
470 LATE PAYMENT / PENALTIES 7,092                   5,607                   7,463                   7,756                   27,918                 
471 MISC SVS REV.-WA SW SVS T-OFF 635                      710                      750                      500                      2,595                   
472 RENT-UTILITY PROPERTIES 9,174                   8,242                   8,313                   8,998                   34,727                 
474 OTHER WA SW REVENUES 910                      1,185                   1,380                   1,810                   5,284                   
474.1 OTHER WA SW REVENUES-INS REIMBURSE -                           

TOTAL OPERATING REVENUE WATER 176,143               180,370               336,006               224,016               916,535               

TOTAL OPERATING REVENUE SEWER 327,318               333,155               496,602               556,529               1,713,604            

TOTAL OPERATING REVENUES 503,461               513,525               832,608               780,546               2,630,138            
    

OPERATING EXPENSES-WATER

602.1 PURCHASED WATER 267                      118                      345                      395                      1,125                   
603.1 MISC EXPENSE - WATER -                           
611.1 MAINTENANCE STRUCTURES&IMPROV 45                        -                           67                        444                      555                      
614.1 MAINTENANCE OF WELLS 7                          1                          -                           8                          
616.1 MAINTENANCE OF SUPPLY MAINS -                           
621.1 FUEL POWER PRODUCTION-WATER -                           
622.1 POWER PROD LABOR & EXPENSE -                           
623.1 PWER PURCH FOR PUMPING-WATER 16,180                 15,330                 22,942                 16,330                 70,782                 
624.1 PUMPING LABOR & EXPENSE-WATER 7,684                   7,238                   7,176                   9,555                   31,653                 
631.1 MAINTAIN STRUCTURES-WA PUMP 7                          26                        7                          253                      293                      
632.1 MAINTAIN PWR PRODCTN EQUIP-WATER -                           
633.1 MAINTAIN PUMP EQUIPMENT-WATER 6,323                   8,561                   14,496                 6,254                   35,634                 
641.1 CHEMICALS-WATER TREATMENT 3,998                   4,036                   1,974                   3,154                   13,162                 
642.1 MAINT, OPERATION, LBR,EXP-WATER 12,980                 15,240                 11,504                 13,862                 53,586                 
652.1 MAINT WATER TREATMENT EQUIP -                           
665.1 MISC EXPENSE - WATER INVENTORY -                           
670.1 OLD CLIFTON LANDFILL-ENGINEERING -                           
671.1 MAINT TRANSMSN DIST EXP-WATER -                           
672.1 MAINT DISTRBTN RSRVR& ST PIPES 4,206                   6,142                   1,656                   7,024                   19,028                 
673.1 MAINT TRNSMSN&DISTRBTN MAINS-WA 11,115                 10,631                 40,098                 24,014                 85,857                 
675.1 MAINT OF SVS-WA TRNSMSN DISTRBN 13,407                 13,082                 31,049                 30,554                 88,092                 
676.1 MAINTENANCE OF METERS-WATER (1,381) 9,050                   4,078                   4,033                   15,780                 
677.1 MAINT OF HYDRANTS-WATER (1,004) -                           3,956                   -                           2,951                   

TOTAL OPERTATING EXPENSES-WATER 73,832                 89,456                 139,350               115,871               418,506               

OPERATING EXPENSES-SEWER

622.2 POWER PROD LABOR&EXPENSE-SEWER -                           
623.2 POWER PURCHASED FOR PUMPING-SEWER 5,148                   4,485                   5,240                   5,351                   20,224                 
624.2 PUMP LABOR & EXP-SW LIFT STATION 9,518                   9,542                   9,382                   11,624                 40,066                 
631.2 MAINTAIN STRUCTURES-SW PUMP 22                        239                      53                        129                      444                      
632.2 MAINT POWER PRODUCTN EQUIP-SW -                           
633.2 MAINTAIN PUMP EQUIPMENT-SEWER 9,840                   4,857                   8,711                   11,399                 34,807                 
641.2 CHEMICALS-SEWER TREATMENT 1,025                   1,079                   8,438                   1,091                   11,634                 
642.2 OPER,LABOR, EXP-SEWER PLANT 313,668               234,976               234,935               156,600               940,179               
673.2 MAINT,COST OF LABR MAINS-SEWER 3,672                   9,562                   33,144                 8,237                   54,615                 
675.2 MAINT OF SERVICE-SEWER 8,279                   25,276                 13,511                 8,535                   55,601                 

  
TOTAL OPERATING EXPENSES SEWER 351,172               290,017               313,414               202,966               1,157,570            

TOTAL OPERATING EXPENSES WA/SW 425,004               379,473               452,763               318,837               1,576,076            
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CITY OF PORT ORCHARD
OPERATING STATEMENT

4th QUARTER 2005

ACCOUNT # DESCRIPTION 1ST 2ND 3RD 4TH YEAR
QUARTER QUARTER QUARTER QUARTER TO DATE

CUSTOMER ACCOUNTS

902 METER READINGS CUST EXP-WATER 8,208                   2,280                   3,194                   4,084                   17,766                 
903 CUSTOMER RECORD & COLLECTION EXP 33,854                 32,317                 32,988                 38,044                 137,203               

 
TOTAL CUSTOMER ACCOUNTS 42,062                 34,596                 36,182                 42,128                 154,968               

ADMIN/GENERAL EXPENSE

920.1 ADMIN/GENERAL SALARIES 19,846                 27,087                 35,394                 34,636                 116,964               
920.2 GENERAL SALARY-CLERICAL 27,028                 27,714                 30,625                 32,759                 118,125               
921 OFFICE SUPPLIES & OTHER EXPENSE 5,979                   10,829                 4,146                   8,631                   29,585                 
922 ADMIN EXPENSE TRANSFERRED OVERHEAD (1,879) (1,298) (887) (913) (4,977)
923 OUTSIDE SERVICES EMPLOYED 7,232                   2,608                   23,721                 20,289                 53,850                 
924 PROPERTY INSURANCE 7,401                   7,401                   6,851                   5,750                   27,404                 
925 INJURY & DAMAGES-LIABILITY INS 11,102                 11,102                 10,276                 8,626                   41,106                 
926.2 EMPLOYEE PENS-PERS RETIREMENT 3,953                   -                           -                           3,953                   
926.3 EMPLOYEE BENEFITS-II MED AID SUPPORT -                           
926.4 EMPLOYEE BENEFITS-VACATION 2,949                   4,670                   12,224                 9,276                   29,120                 
926.5 EMPLOYEE BENEIFTS-SICK LEAVE 5,982                   2,252                   4,983                   7,075                   20,292                 
926.6 EMPLOYEE BENEFITS-HOLIDAY 5,631                   2,321                   2,988                   3,943                   14,883                 
930 MISC GENERAL EXPENSE -                           
931 LEASEHOLD EXCISE TAX RENTS 272                      (272) -                           
932 MAINT OF GENERAL PLANT 7,009                   10,654                 8,916                   9,371                   35,950                 
933 TRANSPORTATION OF EQUIPMENT EXPENSE 4,913                   6,073                   3,811                   7,634                   22,431                 

TOTAL ADMIN/GENERAL EXPENSE 107,419               111,141               143,048               147,077               508,684               

TAXES CITY & STATE

408.11 CITY GROSS EARN-UTIL TAX WA-DR 10,167                 8,231                   15,905                 8,206                   42,509                 
408.12 CITY GROSS EARN UT TAX STATE-WA DR 13,404                 8,819                   16,471                 8,536                   47,230                 

TOTAL TAXES-WATER 23,571                 17,050                 32,376                 16,741                 89,740                 

408.21 CITY GROSS EARN-UTIL TAX SW-DR 20,383                 16,658                 24,830                 22,349                 84,219                 
408.22 CITY GROSS EARN UT TAX STATE-SW DR 3,840                   4,369                   4,284                   4,528                   17,020                 

TOTAL TAXES SEWER 24,223                 21,027                 29,114                 26,877                 101,240               

TOTAL TAXES CITY & STATE 47,794                 38,077                 61,490                 43,618                 190,979               

TOTAL REVENUES 503,461               513,525               832,608               780,546               2,630,138            

TOTAL EXPENSES/TAXES 622,279               563,287               693,484               551,659               2,430,707            

OPERATING INCOME (LOSS) (118,818) (49,762) 139,124 228,886 199,430

DEPRECIATION EXPENSE (122,132) (122,132) (122,132) (122,131) (488,527)

NET OPERATING INCOME (LOSS) (240,950) (171,894) 16,992 106,755 (289,097)
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CITY OF PORT ORCHARD
WATER-SEWER

OPERATING STATEMENT
4th QUARTER 2006

ACCOUNT # DESCRIPTION 1ST 2ND 3RD 4TH YEAR
QUARTER QUARTER QUARTER QUARTER TO DATE

OPERATING REVENUES

460 UNMETERED SALES CUSTOMERS-WA 1,435                  30                       1,858                  16,675                 19,999                 
461.1 METERED WA SALES-GEN CUSTOMERS 146,463               145,669               326,832               190,070               809,034               
461.2 PUBLIC FIRE PROTECTION SERVICES 83                       549                     (1,125)                 1,033                  540                     
461.3 SALES TO PUBLIC MUNICIPALITIES - WA 558                     1,218                  2,942                  1,381                  6,099                  
461.4 METERED SALES-PUBLIC AUTHORITIES 10,132                 18,087                 23,002                 20,254                 71,474                 
462.1 SEWER SERVICES FLAT RATE 413,340               402,836               521,753               507,706               1,845,635            
462.2 SVS-PUBLIC MUNICIPALITIES-SEWER 1,368                  2,088                  1,944                  2,233                  7,633                  
462.3 SALES TO PUBLIC AUTHORITIES 29,668                 43,956                 34,037                 45,912                 153,573               
470 LATE PAYMENT / PENALTIES 7,308                  6,404                  7,391                  8,122                  29,225                 
471 MISC SVS REV.-WA SW SVS T-OFF 262                     685                     450                     670                     2,067                  
472 RENT-UTILITY PROPERTIES 9,140                  8,240                  8,333                  9,822                  35,535                 
474 OTHER WA SW REVENUES 1,411                  1,350                  1,173                  950                     4,884                  
474.1 OTHER WA SW REVENUES-INS REIMBURSE -                          

TOTAL OPERATING REVENUE WATER 176,793               182,232               370,856               248,976               978,857               

TOTAL OPERATING REVENUE SEWER 444,376               448,880               557,735               555,851               2,006,841            

TOTAL OPERATING REVENUES 621,169               631,111               928,590               804,827               2,985,698            
    

OPERATING EXPENSES-WATER

602.1 PURCHASED WATER -                          78                       79                       1                         159                     
603.1 MISC EXPENSE - WATER -                          -                          
611.1 MAINTENANCE STRUCTURES&IMPROV 6                         135                     144                     105                     390                     
614.1 MAINTENANCE OF WELLS 29                       -                          17                       46                       
616.1 MAINTENANCE OF SUPPLY MAINS -                          -                          -                          
621.1 FUEL POWER PRODUCTION-WATER -                          -                          -                          
622.1 POWER PROD LABOR & EXPENSE -                          -                          -                          
623.1 PWER PURCH FOR PUMPING-WATER 18,732                 18,230                 24,403                 21,384                 82,749                 
624.1 PUMPING LABOR & EXPENSE-WATER 6,269                  7,072                  6,558                  6,293                  26,191                 
631.1 MAINTAIN STRUCTURES-WA PUMP 6                         133                     -                          139                     
632.1 MAINTAIN PWR PRODCTN EQUIP-WATER -                          -                          -                          
633.1 MAINTAIN PUMP EQUIPMENT-WATER 14,945                 3,858                  4,082                  11,899                 34,785                 
641.1 CHEMICALS-WATER TREATMENT 1,819                  2,315                  3,836                  3,432                  11,402                 
642.1 MAINT, OPERATION, LBR,EXP-WATER 14,112                 (14,112)               10,165                 39,571                 49,735                 
652.1 MAINT WATER TREATMENT EQUIP -                          -                          
665.1 MISC EXPENSE - WATER INVENTORY -                          -                          
670.1 OLD CLIFTON LANDFILL-ENGINEERING -                          -                          
671.1 MAINT TRANSMSN DIST EXP-WATER -                         -                         671.1 MAINT TRANSMSN DIST EXP WATER                                                   
672.1 MAINT DISTRBTN RSRVR& ST PIPES 2,063                  2,977                  5,371                  15,765                 26,176                 
673.1 MAINT TRNSMSN&DISTRBTN MAINS-WA 15,518                 17,573                 7,838                  20,485                 61,415                 
675.1 MAINT OF SVS-WA TRNSMSN DISTRBN 21,603                 11,054                 5,774                  4,710                  43,142                 
676.1 MAINTENANCE OF METERS-WATER 2,812 27,159                 373                     134                     30,478                 
677.1 MAINT OF HYDRANTS-WATER 13 734                     -                          417                     1,165                  

TOTAL OPERTATING EXPENSES-WATER 97,928                 77,073                 68,756                 124,213               367,972               

OPERATING EXPENSES-SEWER

622.2 POWER PROD LABOR&EXPENSE-SEWER -                          
623.2 POWER PURCHASED FOR PUMPING-SEWER 6,439                  5,184                  4,933                  7,608                  24,164                 
624.2 PUMP LABOR & EXP-SW LIFT STATION 7,405                  7,604                  10,727                 11,016                 36,752                 
631.2 MAINTAIN STRUCTURES-SW PUMP 49                       283                     10,028                 10,360                 
632.2 MAINT POWER PRODUCTN EQUIP-SW 632                     632                     
633.2 MAINTAIN PUMP EQUIPMENT-SEWER 17,918                 8,417                  4,339                  21,173                 51,846                 
641.2 CHEMICALS-SEWER TREATMENT 1,135                  9,030                  1,696                  11,860                 
642.2 OPER,LABOR, EXP-SEWER PLANT 363,028               272,097               272,097               181,433               1,088,654            
673.2 MAINT,COST OF LABR MAINS-SEWER 30,759                 22,555                 6,780                  11,072                 71,166                 
675.2 MAINT OF SERVICE-SEWER 9,187                  29,652                 10,538                 15,937                 65,314                 

  
TOTAL OPERATING EXPENSES SEWER 434,784               346,645               318,726               260,595               1,360,748            

TOTAL OPERATING EXPENSES WA/SW 532,713               423,718               387,482               384,808               1,728,720            



CITY OF PORT ORCHARD
WATER-SEWER

OPERATING STATEMENT
4th QUARTER 2006

ACCOUNT # DESCRIPTION 1ST 2ND 3RD 4TH YEAR
QUARTER QUARTER QUARTER QUARTER TO DATE

CUSTOMER ACCOUNTS

902 METER READINGS CUST EXP-WATER 4,011                  5,460                  3,058                  8,375                  20,903                 
903 CUSTOMER RECORD & COLLECTION EXP 38,364                 39,688                 32,607                 45,037                 155,696               

 
TOTAL CUSTOMER ACCOUNTS 42,375                 45,148                 35,664                 53,412                 176,599               

ADMIN/GENERAL EXPENSE

920.1 ADMIN/GENERAL SALARIES 29,262                 36,660                 30,424                 35,933                 132,279               
920.2 GENERAL SALARY-CLERICAL 28,653                 33,730                 29,375                 37,212                 128,970               
921 OFFICE SUPPLIES & OTHER EXPENSE 8,640                  7,688                  5,632                  5,377                  27,338                 
922 ADMIN EXPENSE TRANSFERRED OVERHEAD (1,226) (633) (850) (1,495) (4,204)
923 OUTSIDE SERVICES EMPLOYED 3,853                  367                     -                          8,228                  12,447                 
924 PROPERTY INSURANCE 7,362                  7,362                  7,362                  7,362                  29,449                 
925 INJURY & DAMAGES-LIABILITY INS 11,043                 11,043                 11,043                 11,043                 44,173                 
926.2 EMPLOYEE PENS-PERS RETIREMENT -                          -                          
926.3 EMPLOYEE BENEFITS-II MED AID SUPPORT -                          -                          
926.4 EMPLOYEE BENEFITS-VACATION 2,419                  7,433                  11,327                 5,743                  26,923                 
926.5 EMPLOYEE BENEIFTS-SICK LEAVE 6,402                  3,657                  1,328                  3,528                  14,914                 
926.6 EMPLOYEE BENEFITS-HOLIDAY 6,797                  1,892                  2,324                  4,539                  15,553                 
930 MISC GENERAL EXPENSE -                          -                          
931 LEASEHOLD EXCISE TAX RENTS -                          -                          -                          
932 MAINT OF GENERAL PLANT 9,114                  16,868                 8,533                  11,585                 46,100                 
933 TRANSPORTATION OF EQUIPMENT EXPENSE 6,793                  9,667                  7,009                  7,561                  31,030                 

TOTAL ADMIN/GENERAL EXPENSE 119,114               135,735               113,507               136,616               504,972               

TAXES CITY & STATE

408.11 CITY GROSS EARN-UTIL TAX WA-DR 9,977                  8,257                  17,739                 9,354                  45,327                 
408.12 CITY GROSS EARN UT TAX STATE-WA DR 10,352                 8,654                  18,383                 10,202                 47,591                 

TOTAL TAXES-WATER 20,329                 16,910                 36,122                 19,556                 92,918                 

408.21 CITY GROSS EARN-UTIL TAX SW-DR 27,695                 22,402                 27,887                 22,284                 100,267               
408.22 CITY GROSS EARN UT TAX STATE-SW DR 5,784                  4,007                  6,019                  4,939                  20,749                 

TOTAL TAXES SEWER 33,478                 26,409                 33,906                 27,223                 121,016               

TOTAL TAXES CITY & STATE 53,808                 43,319                 70,028                 46,779                 213,934               

TOTAL REVENUES 621,169               631,111               928,590               804,827               2,985,698            

TOTAL EXPENSES/TAXES 748,009               647,920               606,681               621,615               2,624,224            

OPERATING INCOME (LOSS) (126,840) (16,808) 321,909 183,213 361,474

DEPRECIATION EXPENSE (114,568) (114,568) (114,568) (114,568) (458,273)

NET OPERATING INCOME (LOSS) (241,409) (131,377) 207,341 68,645 (96,799)



CITY OF PORT ORCHARD
WATER-SEWER

OPERATING STATEMENT
4th QUARTER 2007

ACCOUNT # DESCRIPTION 1ST 2ND 3RD 4TH YEAR
QUARTER QUARTER QUARTER QUARTER TO DATE

OPERATING REVENUES

460 UNMETERED SALES CUSTOMERS-WA 273                      108                      236                      243                      860                      
461.1 METERED WA SALES-GEN CUSTOMERS 141,221               137,233               317,636               181,819               777,909               
461.2 PUBLIC FIRE PROTECTION SERVICES 115                      130                      140                      155                      540                      
461.3 SALES TO PUBLIC MUNICIPALITIES - WA 654                      1,245                   2,819                   1,694                   6,412                   
461.4 METERED SALES-PUBLIC AUTHORITIES 10,969                 20,630                 24,997                 23,170                 79,766                 
462.1 SEWER SERVICES FLAT RATE 418,478               410,076               550,445               544,342               1,923,341            
462.2 SVS-PUBLIC MUNICIPALITIES-SEWER 1,392                   2,050                   1,944                   2,376                   7,763                   
462.3 SALES TO PUBLIC AUTHORITIES 28,520                 42,066                 32,164                 45,273                 148,023               
470 LATE PAYMENT / PENALTIES 8,189                   6,400                   9,515                   7,982                   32,087                 
471 MISC SVS REV.-WA SW SVS T-OFF 790                      410                      940                      860                      3,000                   
472 RENT-UTILITY PROPERTIES 9,965                   9,665                   9,460                   11,894                 40,983                 
474 OTHER WA SW REVENUES 1,020                   1,340                   1,330                   1,070                   4,760                   
474.1 OTHER WA SW REVENUES-INS REIMBURSE -                           

TOTAL OPERATING REVENUE WATER 169,102               173,962               362,315               224,895               930,274               

TOTAL OPERATING REVENUE SEWER 452,484               457,393               589,311               595,982               2,095,170            

TOTAL OPERATING REVENUES 621,586               631,355               951,626               820,877               3,025,444            
    

OPERATING EXPENSES-WATER

602.1 PURCHASED WATER -                           -                           -                           78                        78                        
603.1 MISC EXPENSE - WATER -                           -                           -                           -                           
611.1 MAINTENANCE STRUCTURES&IMPROV 159                      7,936                   182                      49,964                 58,241                 
614.1 MAINTENANCE OF WELLS 14                        142                      2,615                   35,980                 38,751                 
616.1 MAINTENANCE OF SUPPLY MAINS -                           -                           -                           -                           -                           
621.1 FUEL POWER PRODUCTION-WATER -                           -                           -                           -                           -                           
622.1 POWER PROD LABOR & EXPENSE -                           -                           -                           -                           -                           
623.1 PWER PURCH FOR PUMPING-WATER 17,301                 15,629                 26,745                 18,101                 77,776                 
624.1 PUMPING LABOR & EXPENSE-WATER 6,009                   5,343                   5,163                   6,668                   23,183                 
631.1 MAINTAIN STRUCTURES-WA PUMP 22                        185                      135                      -                           342                      
632.1 MAINTAIN PWR PRODCTN EQUIP-WATER -                           -                           -                           -                           
633.1 MAINTAIN PUMP EQUIPMENT-WATER 3,882                   6,021                   5,387                   5,707                   20,997                 
641.1 CHEMICALS-WATER TREATMENT 540                      3,717                   4,119                   1,989                   10,365                 
642.1 MAINT, OPERATION, LBR,EXP-WATER 12,313                 20,080                 13,687                 13,376                 59,455                 
652.1 MAINT WATER TREATMENT EQUIP -                           -                           2,785                   480                      3,265                   
665.1 MISC EXPENSE - WATER INVENTORY -                           -                           -                           -                           -                           
670.1 OLD CLIFTON LANDFILL-ENGINEERING -                           -                           -                           -                           -                           
671.1 MAINT TRANSMSN DIST EXP-WATER 1,388                   (18)                       -                           -                           1,370                   
672.1 MAINT DISTRBTN RSRVR& ST PIPES 2,111                   1,914                   4,437                   9,086                   17,547                 
673.1 MAINT TRNSMSN&DISTRBTN MAINS-WA 13,845                 12,935                 12,154                 15,591                 54,525                 
675.1 MAINT OF SVS-WA TRNSMSN DISTRBN 19,131                 10,259                 6,456                   8,180                   44,025                 
676.1 MAINTENANCE OF METERS-WATER 8,279 12,873                 8,224                   3,968                   33,344                 
677.1 MAINT OF HYDRANTS-WATER 238 637                      -                           -                           875                      

TOTAL OPERTATING EXPENSES-WATER 85,231                 97,652                 92,088                 169,167               444,139               

OPERATING EXPENSES-SEWER

622.2 POWER PROD LABOR&EXPENSE-SEWER -                           -                           -                           -                           -                           
623.2 POWER PURCHASED FOR PUMPING-SEWER 6,573                   5,482                   5,244                   10,321                 27,619                 
624.2 PUMP LABOR & EXP-SW LIFT STATION 10,383                 7,865                   10,778                 11,340                 40,366                 
631.2 MAINTAIN STRUCTURES-SW PUMP 325                      366                      1,077                   155                      1,923                   
632.2 MAINT POWER PRODUCTN EQUIP-SW -                           1                          -                           1,739                   1,740                   
633.2 MAINTAIN PUMP EQUIPMENT-SEWER 8,420                   7,162                   10,220                 11,028                 36,830                 
641.2 CHEMICALS-SEWER TREATMENT 2,381                   -                           10,371                 1,665                   14,416                 
642.2 OPER,LABOR, EXP-SEWER PLANT 383,106               287,217               287,290               191,478               1,149,091            
673.2 MAINT,COST OF LABR MAINS-SEWER 9,551                   61,059                 66,048                 58,515                 195,173               
675.2 MAINT OF SERVICE-SEWER 12,866                 36,033                 7,029                   12,301                 68,229                 

  
TOTAL OPERATING EXPENSES SEWER 433,605               405,185               398,058               298,541               1,535,388            

TOTAL OPERATING EXPENSES WA/SW 518,836               502,837               490,145               467,708               1,979,526            



CITY OF PORT ORCHARD
WATER-SEWER

OPERATING STATEMENT
4th QUARTER 2007

ACCOUNT # DESCRIPTION 1ST 2ND 3RD 4TH YEAR
QUARTER QUARTER QUARTER QUARTER TO DATE

CUSTOMER ACCOUNTS

902 METER READINGS CUST EXP-WATER 4,641                   5,251                   3,300                   7,106                   20,298                 
903 CUSTOMER RECORD & COLLECTION EXP 32,971                 37,038                 36,038                 52,779                 158,826               

 
TOTAL CUSTOMER ACCOUNTS 37,611                 42,290                 39,338                 59,885                 179,124               

ADMIN/GENERAL EXPENSE

920.1 ADMIN/GENERAL SALARIES 31,099                 34,424                 31,235                 49,011                 145,770               
920.2 GENERAL SALARY-CLERICAL 36,193                 41,885                 39,985                 62,711                 180,774               
921 OFFICE SUPPLIES & OTHER EXPENSE 9,571                   11,349                 4,369                   8,521                   33,810                 
922 ADMIN EXPENSE TRANSFERRED OVERHEAD (859) (3,540) (2,624) (4,094) (11,117)
923 OUTSIDE SERVICES EMPLOYED -                           353                      -                           3,930                   4,283                   
924 PROPERTY INSURANCE 8,169                   8,169                   8,169                   8,169                   32,678                 
925 INJURY & DAMAGES-LIABILITY INS 12,254                 12,254                 12,254                 12,254                 49,016                 
926.2 EMPLOYEE PENS-PERS RETIREMENT -                           -                           -                           
926.3 EMPLOYEE BENEFITS-II MED AID SUPPORT -                           -                           -                           
926.4 EMPLOYEE BENEFITS-VACATION 1,761                   4,451                   13,086                 16,979                 36,277                 
926.5 EMPLOYEE BENEIFTS-SICK LEAVE 6,670                   3,461                   2,869                   4,369                   17,369                 
926.6 EMPLOYEE BENEFITS-HOLIDAY 6,914                   2,110                   3,000                   5,270                   17,293                 
930 MISC GENERAL EXPENSE -                           -                           -                           
931 LEASEHOLD EXCISE TAX RENTS -                           0 -                           
932 MAINT OF GENERAL PLANT 10,559                 10,787                 7,901                   14,023                 43,270                 
933 TRANSPORTATION OF EQUIPMENT EXPENSE 4,996                   6,822                   6,193                   8,585                   26,595                 

TOTAL ADMIN/GENERAL EXPENSE 127,328               132,525               126,437               189,729               576,019               

TAXES CITY & STATE

408.11 CITY GROSS EARN-UTIL TAX WA-DR 9,734                   7,967                   17,291                 8,176                   43,169                 
408.12 CITY GROSS EARN UT TAX STATE-WA DR 10,520                 8,742                   18,032                 9,351                   46,645                 

TOTAL TAXES-WATER 20,254                 16,709                 35,324                 17,527                 89,814                 

408.21 CITY GROSS EARN-UTIL TAX SW-DR 27,972                 22,710                 29,228                 23,481                 103,390               
408.22 CITY GROSS EARN UT TAX STATE-SW DR 9,149                   5,072                   7,571                   5,914                   27,706                 

TOTAL TAXES SEWER 37,121                 27,782                 36,798                 29,395                 131,096               

TOTAL TAXES CITY & STATE 57,375                 44,491                 72,122                 46,922                 220,910               

TOTAL REVENUES 621,586               631,355               951,626               820,877               3,025,444            

TOTAL EXPENSES/TAXES 741,151               722,143               728,043               764,243               2,955,580            

OPERATING INCOME (LOSS) (119,564) (90,788) 223,584 56,634 69,865

DEPRECIATION EXPENSE (116,949) (116,949) (116,949) (116,949) (467,796)

NET OPERATING INCOME (LOSS) (236,513) (207,737) 106,635 (60,315) (397,931)



CITY OF PORT ORCHARD
WATER - SEWER OPERATING STATEMENT 

3RD QUARTER 2008

ACCOUNT # DESCRIPTION 1ST 2ND 3RD 4TH YEAR
QUARTER QUARTER QUARTER QUARTER TO DATE

OPERATING REVENUES

460 UNMETERED SALES CUSTOMERS-WA 2,430                   171                      402                      3,003                   
461.1 METERED WA SALES-GEN CUSTOMERS 148,426               139,737               373,947               662,110               
461.2 PUBLIC FIRE PROTECTION SERVICES 115                      130                      152                      397                      
461.3 SALES TO PUBLIC MUNICIPALITIES - WA 715                      1,098                   3,102                   4,915                   
461.4 METERED SALES-PUBLIC AUTHORITIES 10,500                 17,893                 23,466                 51,859                 
462.1 SEWER SERVICES FLAT RATE 457,072               435,723               586,342               1,479,138            
462.2 SVS-PUBLIC MUNICIPALITIES-SEWER 1,584                   2,016                   2,160                   5,760                   
462.3 SALES TO PUBLIC AUTHORITIES 27,967                 41,302                 31,625                 100,894               
470 LATE PAYMENT / PENALTIES 10,851                 8,948                   10,854                 30,653                 
471 MISC SVS REV.-WA SW SVS T-OFF 1,000                   920                      1,000                   2,920                   
472 RENT-UTILITY PROPERTIES 11,546                 10,646                 10,744                 32,937                 
474 OTHER WA SW REVENUES 1,279                   1,450                   1,739                   4,468                   
474.1 OTHER WA SW REVENUES-INS REIMBURSE -                           

TOTAL OPERATING REVENUE WATER 181,437               176,519               419,979               -                           777,935               

TOTAL OPERATING REVENUE SEWER 492,049               483,515               625,555               -                           1,601,118            

TOTAL OPERATING REVENUES 673,486               660,034               1,045,534            -                           2,379,054            
    

OPERATING EXPENSES-WATER

602.1 PURCHASED WATER 60                        30                        125                      215                      
603.1 MISC EXPENSE - WATER -                           
611.1 MAINTENANCE STRUCTURES&IMPROV 417                      65                        12                        493                      
614.1 MAINTENANCE OF WELLS 5,422                   13                        412                      5,846                   
616.1 MAINTENANCE OF SUPPLY MAINS -                           
621.1 FUEL POWER PRODUCTION-WATER -                           
622.1 POWER PROD LABOR & EXPENSE -                           
623.1 PWER PURCH FOR PUMPING-WATER 18,216                 19,310                 25,142                 62,669                 
624.1 PUMPING LABOR & EXPENSE-WATER 7,097                   6,406                   7,862                   21,366                 
631.1 MAINTAIN STRUCTURES-WA PUMP 919                      11                        28                        958                      
632.1 MAINTAIN PWR PRODCTN EQUIP-WATER -                           
633.1 MAINTAIN PUMP EQUIPMENT-WATER 6,018                   3,481                   4,017                   13,517                 
641.1 CHEMICALS-WATER TREATMENT 3,231                   2,501                   4,729                   10,462                 
642.1 MAINT, OPERATION, LBR,EXP-WATER 13,818                 17,221                 11,551                 42,590                 
652.1 MAINT WATER TREATMENT EQUIP 2,427                   2,156                   976                      5,559                   
665.1 MISC EXPENSE - WATER INVENTORY -                           
671.1 MAINT TRANSMSN DIST EXP-WATER -                           
672.1 MAINT DISTRBTN RSRVR& ST PIPES 5,353                   4,348                   2,025                   11,726                 
673.1 MAINT TRNSMSN&DISTRBTN MAINS-WA 7,012                   15,540                 14,698                 37,251                 
675.1 MAINT OF SVS-WA TRNSMSN DISTRBN 15,191                 7,845                   4,963                   27,998                 
676.1 MAINTENANCE OF METERS-WATER 3,374 8,916                   7,364                   19,654                 
677.1 MAINT OF HYDRANTS-WATER 258 3,184                   13                        3,455                   

TOTAL OPERTATING EXPENSES-WATER 88,814                 91,028                 83,916                 -                           263,757               

OPERATING EXPENSES-SEWER

622.2 POWER PROD LABOR&EXPENSE-SEWER -                           
623.2 POWER PURCHASED FOR PUMPING-SEWER 6,684                   6,487                   5,228                   18,398                 
624.2 PUMP LABOR & EXP-SW LIFT STATION 7,385                   10,685                 11,658                 29,727                 
631.2 MAINTAIN STRUCTURES-SW PUMP 755                      (160)                     20                        615                      
632.2 MAINT POWER PRODUCTN EQUIP-SW -                           
633.2 MAINTAIN PUMP EQUIPMENT-SEWER 5,016                   14,358                 31,402                 50,776                 
641.2 CHEMICALS-SEWER TREATMENT 1,012                   -                           1,012                   
642.2 OPER,LABOR, EXP-SEWER PLANT 344,130               255,975               258,891               858,997               
673.2 MAINT,COST OF LABR MAINS-SEWER 97,360                 16,501                 15,836                 129,697               
675.2 MAINT OF SERVICE-SEWER 15,208                 38,587                 24,217                 78,012                 

  
TOTAL OPERATING EXPENSES SEWER 476,539               343,444               347,251               -                           1,167,234            

TOTAL OPERATING EXPENSES WA/SW 565,353               434,471               431,167               -                           1,430,992            



CITY OF PORT ORCHARD
WATER - SEWER OPERATING STATEMENT 

3RD QUARTER 2008

ACCOUNT # DESCRIPTION 1ST 2ND 3RD 4TH YEAR
QUARTER QUARTER QUARTER QUARTER TO DATE

CUSTOMER ACCOUNTS

902 METER READINGS CUST EXP-WATER 4,886                   6,195                   3,149                   14,230                 
903 CUSTOMER RECORD & COLLECTION EXP 47,760                 45,496                 36,436                 129,692               

 
TOTAL CUSTOMER ACCOUNTS 52,646                 51,691                 39,585                 -                           143,922               

ADMIN/GENERAL EXPENSE

920.1 ADMIN/GENERAL SALARIES 34,087                 43,436                 30,910                 108,434               
920.2 GENERAL SALARY-CLERICAL 49,483                 60,120                 59,357                 168,960               
921 OFFICE SUPPLIES & OTHER EXPENSE 8,972                   7,628                   6,350                   22,951                 
922 ADMIN EXPENSE TRANSFERRED OVERHEAD (1,821) (2,424) (2,578) (6,823)
923 OUTSIDE SERVICES EMPLOYED 4,941                   3,871                   388                      9,200                   
924 PROPERTY INSURANCE 8,766                   8,766                   8,766                   26,299                 
925 INJURY & DAMAGES-LIABILITY INS 13,150                 13,150                 13,150                 39,449                 
926.2 EMPLOYEE PENS-PERS RETIREMENT -                           
926.3 EMPLOYEE BENEFITS-II MED AID SUPPORT -                           
926.31 EMPLOYEE BENEFITS-MED PLAN 100% (4) (4)
926.4 EMPLOYEE BENEFITS-VACATION 3,842                   6,363                   15,631                 25,836                 
926.5 EMPLOYEE BENEIFTS-SICK LEAVE 4,576                   3,107                   6,056                   13,739                 
926.6 EMPLOYEE BENEFITS-HOLIDAY 6,531                   3,015                   3,187                   12,733                 
930 MISC GENERAL EXPENSE -                           
931 LEASEHOLD EXCISE TAX RENTS -                           
932 MAINT OF GENERAL PLANT 9,629                   14,327                 7,586                   31,543                 
933 TRANSPORTATION OF EQUIPMENT EXPENSE 6,804                   7,093                   17,549                 31,446                 

TOTAL ADMIN/GENERAL EXPENSE 148,961               168,454               166,347               -                           483,762               

TAXES CITY & STATE

408.11 CITY GROSS EARN-UTIL TAX WA-DR 10,287                 7,951                   20,053                 38,292                 
408.12 CITY GROSS EARN UT TAX STATE-WA DR 11,098                 10,413                 21,113                 42,625                 

TOTAL TAXES-WATER 21,385                 18,365                 41,167                 -                           80,916                 

408.21 CITY GROSS EARN-UTIL TAX SW-DR 30,450                 23,952                 31,006                 85,409                 
408.22 CITY GROSS EARN UT TAX STATE-SW DR 8,489                   6,045                   7,325                   21,859                 

TOTAL TAXES SEWER 38,939                 29,997                 38,331                 -                           107,267               

TOTAL TAXES CITY & STATE 60,324                 48,362                 79,498                 -                           188,184               

TOTAL REVENUES 673,486               660,034               1,045,534            -                           2,379,054            

TOTAL EXPENSES/TAXES 827,284               702,978               716,597               -                           2,246,860            

OPERATING INCOME (LOSS) (153,799) (42,944) 328,937 0 132,194

DEPRECIATION EXPENSE (116,949) (116,949) (116,949) (350,847)

NET OPERATING INCOME (LOSS) (270,748) (159,893) 211,988 0 (218,653)



 
 
 
 
 

Appendix J 
Comments Received



 



Responses to Comments 
 
West Sound Utility District 
 
All comments accepted and revisions entered 
 
City of Bremerton 
 
All comments are acknowledged.  References to the SKIA have been revised to refer to 
‘potential sewer service’. 
 
Overton & Associates 
 
All comments are acknowledged.  References to the SKIA have been revised to refer to 
‘potential sewer service’. 
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REFERENCE 

 
COMMENT 

 Fig 1.1 The chart does not show treatment plants at Port 
Gamble and Hartstene Pointe.  
 

4 Service Areas The City policy does not recognize that the 
unincorporated UGA is served by WSUD. Typically, 
the City policy has been to serve those areas in the 
UGA that have not been designated to be served by 
WSUD.  
 

5 Agreements There should be a note that states that West Sound 
Utility District is responsible for Karcher Creek 
agreements. This will avoid confusion in the future. 
 

5 Service Extensions Only homes within 200 feet of the sewer that have 
failing on-site systems and are in the urban area have to 
connect to the sewer. Unless the City is becoming more 
stringent. 
 

6 Mutual Aid The City should join WA-WARN which is a statewide 
mutual aid program. 
 

11 Facility Construction 
Fee 

This fee is restricted to projects at the South Kitsap 
Water Reclamation Facility, as jointly approved by the 
City and District. This should be noted to avoid 
confusion in the future. 
 

16 WSUD Facilities The sentence stating “Flows exceeding 6 MGD are 
treated” should read “may be treated”. 
 
The December 3 2007 storm produced 8.8 MGD, not 12 
MGD.  
  
The Annual Average Flow for 2007 was 1.7 MGD, not 
1.5 MGD.   
 
 
 
 



16 Service Areas The agreement for service areas was based on 
topography and was a SAC discussion item. The 
District serves east of Blackjack Creek, except for the 
SR 16 intersection. The dividing line is between Geiger 
Road and Ramsey Road. The intent is to send the 
wastewater to the agency that can provide the least cost 
infrastructure expense to the developer. That is not 
“everything east to about Bethel Road”. 
 

19 Table 3-6 There is no water intertie on Mitchell 
 

22 Plant Operation WSUD operates the SKWRF 
 

25 Historic Wastewater 
Flows 

The plant is the South Kitsap Water Reclamation 
Facility; not the “Karcher Creek Treatment Facility” 
 

38 Existing Conditions What is the “1,200 in this sentence?  
 
 Pump Station No 1 collects flow from the County 
Juvenile Detention Center, an office park the 1,200 
decant facility operated by the City, 
 

 
 
















