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Introduction 
 

The South Kitsap Industrial Area, referred as SKIA is presently the most important economic 

development opportunity in South Kitsap, and possibly the entire Kitsap peninsula. The goal of 

the SKIA Urban Growth Area was to allow development of compact, individually master 

planned industrial and business park developments and to provide opportunities for 

development that create or retain professional, technical, and manufacturing employment. The 

South Kitsap Industrial Area plan was an ambitious plan to provide a future for the residents of 

Kitsap County and to diversify our local economy.  The importance of a successful SKIA is in all 

of our best interests. 

This report was prepared in response to the City of Bremerton’s receipt of two annexation 

petitions from property owners within the SKIA Urban Growth Area.  The two petitions were 

presented to the City of Bremerton on April 22, 2008 and are described as the “SKIA North 

Petition” and “SKIA South Petition”, with both petitions proposing the “seventy-five percent” 

petition annexation method as allowed by RCW 35.13.125.  The area analyzed in this report 

includes the two petition areas, as well as the entirety of the South Kitsap Industrial Area. 

The purpose of this document is to provide analysis and guidance for the implementation of 

the South Kitsap Industrial Area sewer infrastructure, with the City of Port Orchard as the 

provider of sewer services to SKIA.  This proposal recognizes all the existing documentation, 

analysis, and agreements that have surrounded the South Kitsap Industrial Area since its 

conception in 1998.  Previous documents and agreements form the foundation of a solution for 

the implementation of a strategy that will foster economic growth in SKIA and provide an 

inviting atmosphere for employers to locate.  Attached documents provide further information 

related to the City of Port Orchard’s provision of sewer service. 

The advancement of the SKIA vision and goals through the City of Bremerton’s annexation is 

anticipated to be a benefit to all entities and jurisdictions provided the parties respect the 

existing cooperative agreements between the four entities of Kitsap County, the Port of 

Bremerton, the City of Bremerton, and the City of Port Orchard.  This report provides an 

analysis of the City of Port Orchard’s provision of services, responsibilities, and expectations  

necessary for the continuous and long-term success for the South Kitsap Industrial Area. 
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Capital Facilities & Provision of Wastewater Services  

The City of Port Orchard, as stated in this and previous documents, has been consistently 

looking toward the future with a commitment to providing its share of wastewater capital 

facilities infrastructure to facilitate SKIA. The contributions to date include sewer planning, 

design, and capacity construction in conjunction with the West sound Utility District in the 

sizing of the Joint Wastewater Treatment Plant at Karcher Creek and the conveyance 

infrastructure from Old Clifton Road NE and Feigley Avenue for ultimately accommodating SKIA 

wastewater flows.  The City is committed to the success of SKIA and this proposal is another 

assurance of the City of Port Orchard’s commitment to the provisions of the 2003 Inter-local 

agreement for wastewater services (Attachment A) to work toward those shared goals.  

Sewer/Wastewater 

The City of Bremerton and the City of Port Orchard have presented alternative proposals for 

extending wastewater service to the SKIA development.  The 2003 SKIA Sub-Area Plan 

projected that, at full development, the wastewater flows generated at SKIA would approach 

1.2 million gallons per day.  The existing facility on site, operated by the Port of Bremerton, was 

projected for a maximum build-out at 2008-2009 with the considerable sewer infrastructure 

required for any new development beyond those thresholds.   

The “Financial Assessment -  SKIA Area Annexation” June 2008 document from the City of 

Bremerton provided an analysis of three growth proposals and anticipated a maximum build 

out in 2014, with the continued use of the existing Port of Bremerton facility under two of the 

three development scenarios.   The City of Port Orchard’s analysis agrees with the base 

assumptions of each of the Low, High, and SKIA Sub Area Plan Growth scenarios, with the 

exception of the provision of the City of Bremerton’s wastewater utility analysis data and 

capital costs proposed for growth related wastewater infrastructure improvements.  

 



Port Orchard - SKIA Infrastructure Assessment & Technical Memo Page 4 of 7  
July 28, 2008  
 

 
Future Growth Analysis and Provision of Urban Services 

This report analyzes the assumed future SKIA growth using assumptions similar to those 

provided by the City of Bremerton and identifies the necessary urban services expected to be 

provided by the City of Port Orchard within SKIA.  It should be understood that the analysis 

presented is dependent upon future events and that actual conditions may differ from those 

assumed in this and similar documents.  The report considers the same three growth scenarios 

as Bremerton: Low, High, and Sub-Area Plan Growth.   These scenarios provide a reasonable 

“bookend” approach to determine the full range of impacts of the provision of urban services.   

Scenario A:  Low Growth – Growth that occurs over the next 20 years that closely 

matches the current growth patterns experienced within SKIA. 

Scenario B: High Growth – Aggressive growth that is primarily focused within the 

Port Industrial Park over the 20 year period. 

Scenario C: SKIA Sub Area Plan Growth – Aggressive growth within the entire SKIA UGA 

over the 20 year planning horizon. 

The City of Bremerton identified the provision of urban services including Fire Protection, 

Emergency Services, Police, Water, Storm Water, Transportation, Solid Waste, Utilities, Schools, 

and Parks & Recreation.   The analysis contained in this report summarizes the cost associated 

with providing wastewater service to the South Kitsap Industrial Area acknowledging the 

existing inter-local and franchise agreements with purveyors such as the City of Port Orchard 

(Attachment A) to provide these services and to continue to provide these services regardless 

of whether SKIA  is located in the County or City.    

20-YEAR GROWTH SUMMARY TABLE 

 
New 

Businesses 

New 

Employees 

Increase in 

Commercial 

Square Feet 

Increase in Acreage 

Developed 

Scenario A:  Low Growth 8 145 120,000 Sqft. 12 Acres 

Scenario B: High Growth 60 2,424 2,000,000 Sqft. 200 Acres 

Scenario C: SKIA Sub Area 

Plan Growth 
100 9,333 7,700,000 Sqft. 550 Acres 
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SCENARIO A – LOW GROWTH 
 

This growth model was considered the low end picture of what SKIA may face if growth 

occurred in this urban growth area in the same scope and scale that has occurred in recent 

years.  Under this scenario, it was expected that there would be small business growth within 

the Port Industrial Park, increasing by two (2) new businesses every five (5) years.  It was 

estimated that this development would occur on small parcels of approximately 1.5 acres and 

approximately 15,000 square feet developments. 

This scenario does not anticipate any additional sewer infrastructure improvements for the 

area.  The existing capacity of the Port of Bremerton wastewater collection and treatment 

system was identified as sufficient to support development in the planning period and it was 

assumed by the City of Bremerton analysis that the existing facility would be owned and 

operated by the Port of Bremerton (Pg. 5, Financial Assessment –SKIA Annexation, June 2008).   

One alternative would include the option for assumed management by the City of Port 

Orchard or approved City of Port Orchard subcontractor as provided by the 2003 Inter-local 

agreement for waste water service (Attachment A).  Any required improvements to this system 

and all maintenance costs were assumed by the City of Bremerton to be provided by the Port of 

Bremerton lease revenues and would not involve the City of Port Orchard budget unless 

assumed by the City of Port Orchard.  As development occurred, projects would be required to 

construct necessary improvements as required with the development review process. 

SCENARIO B – HIGH GROWTH  

This growth model was identified as a model of development that fell between the 

conservative Low Growth model and the aggressively high growth model of the Kitsap County 

Sub Area Plan.  The High Growth Model is based on the assumption that only those parcels that 

are in the Port Industrial Park and to a lesser extent, those parcels that are adjacent to Highway 

3 would experience development in the 20-year horizon, and that the City of Port Orchard 

would focus sewer infrastructure improvements in the area primarily to support this growth.  

Under this scenario, it was expected that there would be fairly aggressive growth, increasing by 

fifteen (15) new businesses every five (5) years.  It was estimated that this development 

scenario would occur on moderately sized parcels of 3.5 acres and approximately 33,000 square 

feet developments. 

This scenario results in the wastewater flows exceeding the capacity of the existing Port 

conducted lagoon system (72,000 GPD) by 2014.  This scenario assumes the City of Port 

Orchard would develop, fund, design, and construct an interception line to a pump station 
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facility with a connection to the existing wastewater infrastructure located at Old Clifton Road 

and West Feigley Road and ultimate distribution to the Joint Waste Water Treatment Facility 

(JWWTF) located at Karcher Creek (Attachment B & C).   The City of Port Orchard and its 

approved subcontractors may also explore the alternative of constructing a Membrane Bio-

Reactor (MBR) full or partial treatment facility with disposal of treated wastewater through 

distribution to the intercept conveyance infrastructure in addition to methods of water reuse. 

SCENARIO C -  SKIA SUB AREA PLAN GROWTH  

This growth model described development at an extremely high growth rate based on the 

“South Kitsap Industrial Area Sub Area Plan” (SKIA SAP) dated December 8, 2003, developed 

and approved by Kitsap County.  The SKIA SAP recognized a significantly high potential growth 

model for the Urban Growth Area, with development expected at 550 acres over twenty years 

(2003-2023) and employment growth of roughly 9,350 new jobs over the same period.  The 

growth rates in the plan anticipated that the infrastructure would be available and the regional 

location of SKIA would draw large industrial and manufacturing companies similar to those 

found in other industrial areas of Puget Sound.  Under this scenario, it was expected that there 

would be an increase of twenty-five (25) new business every five (5) years.  It was estimated 

that this development scenario would occur on larger sized parcels of 5.5 acres and 

approximately 77,000 square feet developments. 

This scenario results in the wastewater flows exceeding the capacity of the existing Port 

conducted lagoon system (72,000 GPD) by 2014.  This scenario assumes the City of Port 

Orchard would develop, fund, design, and construct an interception line to a pump station 

facility with a connection to the existing wastewater infrastructure located at Old Clifton Road 

and West Feigley Road and ultimate distribution to the Joint Waste Water Treatment Facility 

(JWWTF) located at Karcher Creek (Attachment B & C).   No expansion of the facility would be 

required in 2021 with the construction of the intercept line.   The City of Port Orchard and its 

approved subcontractors may also explore the alternative of constructing a Membrane Bio-

Reactor (MBR) full or partial treatment facility with disposal of treated wastewater through 

distribution to the intercept conveyance infrastructure in addition to methods of water reuse. 

WATER PROVISION FOR ALL SCENARIOS  

The City of Bremerton presently provides water service to the South Kitsap Industrial Area, 

via the adjacent City of Bremerton watershed and additionally provides the required adjacency 

for any annexation proposal.   Water is anticipated to be provided by the City of Bremerton 

with an anticipated agreement with the City of Port Orchard for joint reuse of reclaimed water 

produced from any future Membrane Bioreactor (MBR) facility serving the SKIA area. 
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CONCLUSION 

The solution for the annexation and infrastructure needs for the South Kitsap Industrial 

Area has multiple parts. The City of Bremerton has prepared an excellent analysis of the 

financial impacts to its citizens from providing urban services, including water, transportation, 

police, storm water, schools and parks in the event it annexes SKIA.  Our coordinated efforts to 

realize the goals of SKIA require patience and cooperation throughout this annexation process, 

acknowledging that the potential gains that can be made by the joint efforts of Kitsap County, 

the Port of Bremerton, the Cities of Bremerton and Port Orchard are so much greater than 

what may be accomplished by any one entity.  

The City of Port Orchard supports the SKIA annexation to the City of Bremerton, and looks 

forward to the combined efforts of both jurisdictions to ensure the successful development and 

implementation of the South Kitsap Industrial Area goals.  The attached documents 1) provide 

further evidence that connection to the City of Port Orchard wastewater collection system is 

the most economical and efficient method of providing municipal wastewater service to the 

Port and SKIA lands and 2) confirm the City of Port Orchard agrees to provide sewer / waste 

water service to the South Kitsap Industrial Area.   

An agreed solution must include the recognition that annexation of the SKIA service area by 

the City of Bremerton or any other entity does not exclude the City of Port Orchard from 

providing these wastewater services.  The acknowledgement of the 2003 Inter-local Agreement 

between the City of Port Orchard and the Port of Bremerton for SKIA Wastewater Services is 

advanced as an integral part of any successful annexation process.   The City of Port Orchard 

thanks the City of Bremerton and the Port of Bremerton for its consideration of this report.     

 

ATTACHMENTS 

ATTACHMENT A: INTER-LOCAL AGREEMENT BETWEEN THE CITY OF PORT ORCHARD AND 

THE PORT OF BREMERTON FOR WASTEWATER SERVICES.  (Dec 2003) 

ATTACHMENT B: CITY OF PORT ORCHARD SEWER INFRASTRUCTURE PROPOSAL MAP. 

ATTACHMENT C: CITY OF PORT ORCHARD TECHNICAL MEMORANDUM – SKIA PROVISION 

OF SEWER SERVICE.  (July 2008) 
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City of Port Orchard 

 
Comprehensive Sanitary Sewer Plan Update 
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South Kitsap Industrial Area 
 

Provision of Sewer Service 
 

July 2008 
 

 
 

 
 
BHC Consultants LLC 
720 Third Avenue, Suite 1200 
Seattle, WA 98104   
206-505-3400 
 
John C Wilson PE 
Project Manager
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Introduction 
 
Background 
 
The existing sewer system developed for McCormick Woods includes a 15-inch trunk sewer in 
Old Clifton Road extending west to Feigley Road SW.  This pipe was installed to provide sewer 
service to the South Kitsap Industrial Area (SKIA) in accordance with South Kitsap Industrial 
Area Plan.  The most recent version of the SKIA Plan is dated September 30, 2003.  It compared 
two alternatives for sewer service to SKIA: 

• Sewer service through the City of Bremerton was estimated to cost $19 million. 
• Sewer service through the City of Port Orchard to the Karcher Creek Treatment Facility 

was estimated to cost $13 million. 
 
The City of Port Orchard was selected by SKIA representatives as the preferred alternative. 
 
The owners within SKIA petitioned the city of Bremerton on April 22, 2008, for annexation.  On 
June 16th, the Bremerton City Council voted to accept the petitions.  The next round of petitions 
would ultimately require approval by the Boundary Review Board.   
 
The City of Bremerton has indicated a preference to provide sewer service to the SKIA using 
sewer facilities proposed for Gorst.  The City of Port Orchard states and seeks that sewer service 
be provided in accordance with the 2003 SKIA Plan and the 2003 inter-local agreement for 
provision of sewer to SKIA using the facilities already installed for that purpose. 
 
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.  The commercial operations 
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. 
 
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 was a schematic sewer system layout provided. 
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City of Bremerton Sewer Planning 

 
Corporate Campus 
 
The February 2008 ‘Sewer UGA Planning’ for the City of Bremerton includes extending sewer 
service to the isolated incorporated area designated Corporate Campus on the south side of 
Sinclair Inlet through the UGA of Gorst.   
 
Corporate Campus totals about 377 acres as an isolated tract within the Bremerton city limits on 
the south side of Sinclair Inlet.  The City of Bremerton Comprehensive Plan designates the entire 
377 acres for residential development at R10 density.  Total built-out would allow 3,770 homes.  
Specific development plans have not yet been prepared for the entire site; however, plats have 
been received for 600 lots comprising Sinclair Ridge and for 294 lots at Bayside. 
 
The City of Bremerton is slip lining two old wood stave water lines to become 8-inch and 10-
inch sewer force mains along the SR 3 and SR 16 rights-of-way beside Sinclair Inlet.  A new 
sewer pump station is proposed at Anderson Hill to serve the Corporate Campus using these 
force mains with $4,750,000 budget in 2008 for design and construction. 
 
Gorst 
 
The Gorst UGA includes about 334 acres of mostly commercial and industrial properties with a 
projected 2025 population of about 227 people.  Peak wastewater flow was projected to be 1,852 
gallons per minute (GPM) or about 2.67 MGD, including infiltration and inflow during wet 
weather.   
 
Because of the topographic limitations, sewer service within Gorst would use grinder pumps and 
a low pressure small diameter sewer piping system into a few gravity sewers.  The only crossings 
of SR 3 would be the direct connections from two pump stations into the City of Bremerton 
relined force main in SR 3: 

• SB-3 West Belfair Valley Road 1,435 GPM 100 horsepower 
• SB-4 West Frontage Road  430 GPM 25 horsepower 

 
SB-3 would be served through a 10-inch gravity sewer proposed to flow east along West Belfair 
Valley Road with a 10-inch tributary gravity sewer flowing north along Sam Christopherson 
Avenue West; and buy a 12-inch sewer flowing south along West Sherman Heights Road.  A 10-
inch force main would be directional drilled under SR 3 to the City of Bremerton force main. 
 
SB-4 would be served by a 10-inch gravity sewer flowing east in West Frontage Road west a 
tributary 10-inch gravity sewer flowing south in Fiegley Road.  A 6-inch force main would be 
directional drilled under SR 16 to the City of Bremerton force main. 
 
The estimated project budget for the Gorst sewer system in February 2008 was $6,932.00 
excluding easements, land acquisitions, and the costs of the grinder pump stations.  The City of 
Bremerton 2008 budget includes $100,000 for pre-design and preparation of grant applications. 
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City of Port Orchard Sewer Planning 
 
Existing Sewer System 
 
A 15-inch gravity sewer was constructed in Old Clifton Road to Fiegley Road SW as part of 
ULID 6 for McCormick Woods.  The minimum gradient for a reach of the pipe is 0.90 %, which 
allows for a capacity of 3.9 MGD when the pipe is flowing full.  A more typical gradient for the 
pipe is 1.04 %, which produces a capacity when flowing full of about 4.2 MGD.  However, it is 
acceptable for pipes to surcharge, meaning flow exceeds the ‘full’ value and water would rise in 
manhole above the crown or top of the pipe.  A surcharge of only 1 foot would allow the 15-inch 
pipe to convey about 6.2 MGD. 
 
The McCormick Woods Pump Station No 2 has two installed pumps, 1,000 GPM each with 25 
horsepower motors.  The station discharges through a 16-inch force main for about 1,295 feet 
into a gravity sewer.  At 8 feet per second, the force main capacity would be about 5,000 GPM or 
7.3 MGD.  Friction loss would be about 17 feet per 1,000 feet for a total dynamic loss of about 
20 feet.  With the static elevation differences included, the total loss at 5,000 GPM would be 
about 50 feet.  
 
The lower 15-inch gravity sewer in Old Clifton Road has a minimum gradient of 1.34% which 
provides a capacity of about 4.8 MGD when flowing full.  With a 1 foot surcharge, the pipe 
could convey over 6 MGD. 
 
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.  Those developments 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 based on unit flows 
developed in the GMA Compliance Technical Memorandum, December 2007, for the City of 
Port Orchard: 
 
 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: 
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 Domestic Sewage = 0.428 MGD x 3.0 peak factor    = 1.284 MGD 
 Infiltration & Inflow = 487.1 acres x 800 GPD/acre  = 0.390 MGD 
  Total peak hour wastewater flow      1.674 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  1.674 MGD 
 From other parcels    1.055 MGD 
  Total Peak Hour Flow   2.729 MGD = 1,895 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 
 
The peak hour flow in the 15-inch gravity sewer in Old Clifton Road between McCormick 
Woods Pump Station No 2 and No 1 would total about 2.729 + 0.601 = 3.33 MGD, which is well 
within the flowing full capacity of 4.8 MGD for this pipe stretch. 
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Evaluations 
 
Evaluation of Proposed SKIA Development 
 
The projected water demand stated for the projected 9,350 employees in the SKIA Plan is 
presented as 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. 
 
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, or 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.  The total peak hour SKIA wastewater flow would be about 
2.84 MGD. 
 
However, 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 indicates that a 
water-intensive industrial use is expected within SKIA.  This seems unlikely; however, 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. 
 
For wastewater flow from SW Barney White Road at SR 3 to reach a sewer requires the 
following pipeline length: 
 Proposed City of Bremerton sewer in W Frontage Road at Sam Christopherson Road: 
  About 17,000 feet 
  
 Existing City of Port Orchard sewer in Old Clifton Road at W Feigley Road: 
  About 13,000 feet 
 
The SKIA parcels extend over three watersheds as indicated below: 

 Gorst Creek flows into Sinclair Inlet 
 Union River flows into Hood Canal 
 Coulter Creek flows into Case Inlet 

 
Almost all of the SKIA parcels proposed for development and served by the proposed water 
main extensions lie within the Union River watershed, including the SW Barney Road at SR 3 
intersection.  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 
 
These elevation differences mean that a sewage pump station will be required for most 
wastewater to reach either the Bremerton sewer system or the Port Orchard system. 
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No specific sewer layout has been provided for extending sewer service to the SKIA.  
Presumably the City of Bremerton concept would route a sewer line down SR 3 into either SB-3 
or SB-4. 
 
Evaluation of City of Bremerton Sewerage Facilities 
 
Wastewater flows projected for Corporate Campus have not been presented; however these flows 
can be estimated as follows for average day sewage flow: 
 Residential 377 acres @ 10 units/acre = 3,770 units @ 160 GPD/unit = 0.603 MGD 
 
 Peak hour wastewater flow is estimated as follows: 
  Domestic flow  = 0.603 MGD x 3  = 1.809 MGD 
  Infiltration/inflow = 377 acres x 800 GPD/acre = 0.302 MGD 
   Peak Hour Flow and pumping rate  = 2.111 MGD = 1,466 GPM 
 
The nominal capacity of the two existing pipes being relined by the City of Bremerton can be 
estimated from their approximate diameter and the volume of water that can be conveyed at 8 
feet per second, as summarized below: 
 10-inch pipe  1,900 GPM = 2.8 MGD 
 8-inch pipe  1,300 GPM = 1.9 MGD 
  Total  3,200 GPM = 4.7 MGD 
 
The diameters stated are nominal.  The relined pipes may have smaller internal diameters and 
less flow capacity.  A plastic lining has a low friction factor which is considered in the above 
capacity estimate.  Higher velocities are possible; however, the pipe lining will be degraded 
quicker at higher velocities.  Even with plastic pipe, the head loss due to friction will be 
significant.   
 
The pipe length from Corporate Campus to the City of Bremerton treatment facility is about 3 
miles, or 15,000 feet.  Pumping through both pipes would split the flow with about 1,000 GPM 
through the 10-inch pipe and the remaining 500 GPM in the 8-inch pipe.  The dynamic loss 
would total about 100 feet.  The total dynamic head (friction loss + static head) required for the 
pump station would be about 140 feet. The pump motors would be about 100 horsepower.  
 
Combined peak hour flows for Corporate Campus plus Gorst are estimated as follows: 
 Corporate Campus = 2.11 MGD 
 Gorst   = 2.67 MGD 
  Total  = 4.78 MGD = 3,320 GPM 
 
These flow rates approximate the capacity of the relined 10-inch and 8-inch pipes as derived 
above.  The wastewater system presently proposed by the City of Bremerton for Corporate 
Campus and Gorst may be adequate for the development proposed for these parcels, though the 
power needs at build-out will be significant and the selection of wastewater pumps will be 
challenging.   
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However, however this evaluation indicates that no significant capacity is available in the 
proposed sewer interception system for the 2.84 MGD peak wastewater flow anticipated from 
SKIA. 
 
Evaluation of the City of Port Orchard Sewerage Facilities 
 
In Old Clifton Road at West Feigley Road the existing 15-inch gravity sewer has capacity for 4.4 
MGD, which is more than required for the 2.84 MGD projected in the SKIA Plan.  The projected 
SKIA wastewater flow in relation to the existing capacity at other points in the City of Port 
Orchard sewer system are summarized in the table below: 
 
 

Location Capacity 
(MGD) 

City Build-out 
Flow 

Flow with 
SKIA 

Upper Old Clifton 15-inch minimum 3.90 1.67 4.51 
Upper Old Clifton 15-inch typical 4.2 1.67 4.51 
Upper Old Clifton 15-inch surcharged 6.20 1.67 4.51 
McCormick Woods PS No 2 1.44 2.73 5.57 
16-inch force main from PS No 2 7.3 3.33 6.17 
Lower Old Clifton 15-inch minimum 4.8 3.33 6.17 
Lower Old Clifton 15-inch surcharged 6.20 3.33 6.17 
15-inch into McCormick Woods PS No 1 10.0 3.70 6.54 
McCormick Woods PS No 1 1.44 3.70 6.54 
16-inch force main from PS No 1 7.3 3.70 6.54 
8-inch gravity sewer in Tremont Street  0.65 4.07 6.91 
2 x 12 gravity sewers in Port Orchard Bvd 5.05 5.01 7.85 
24-inch gravity sewer in Bay Street 4.3 5.38 8.22 
Marina Pump Station 5.3 7.46 10.30 
18-inch Marina Pump Station force main 9.3 7.46 10.30 

    Note:  A 1-foot surcharge of dual 12-inch Port Orchard Blvd trunk would convey 8 MGD 
   A 1-foot surcharge of the 24-inch Bay Street trunk would convey over 10 MGD 

 
The conveyance facilities shown shaded will need additional capacity just to accommodate 
wastewater flows projected for build-out conditions within the existing City of Port Orchard 
sewer service area.  Further upgrades will be needed to accommodate the projected SKIA build-
out flows. 
 
The capacity of the 18-inch force main from the Marina Pump Station is close enough to the 
projected need for the City build-out flow and SKIA combined that now size increase should be 
consider until actual development begins to approach the capacity available. 
 
The City of Port Orchard intends to consider construction of one or more satellite wastewater 
treatment facilities using a membrane bioreactor (MBR) process to reduce the wastewater flows 
through downtown along Bay Street and to produce reclaimed water for stream augmentation 
and other uses.  These flow reductions would also reduce the need for capacity increases and 
allow most existing City of Port Orchard sewer facilities to accommodate the SKIA flows. 



Tech Memorandum 
Sewer Service to SKIA 

BHC Consultants LLC     July 2008 10

Opinion of Interception Costs for Sewer Service to the SKIA 
 
Interception of the 2.84 MGD of SKIA wastewater is assumed to originate at the interception of 
SR 3 with SW Barney White Road.  No effort has been made to layout collector sewers or 
related appurtenances, which will be significant.  For example, a pump station will be required at 
the west edge to the SKIA boundary on SW Barney White Road. 
 
No estimates have been developed of the costs for incremental capacity increases needed to 
existing or planed facilities to accommodate the SKIA flow in either the City of Bremerton 
system or the City of Port Orchard system.  Definition of these costs is often problematic due to 
timing issues and perceived benefits. 
 
Interception to Proposed City of Bremerton Sewers in Gorst 
 
The following facilities would be required: 
 Pump Station   2,000GPM x 150 feet head (125 hp)  $    900,000 
 Force main  10,000 feet x 12-inch @ $ 100  $ 1,000,000 
 Gravity sewer  7,000 feet x 15-inch @ $150   $ 1,050,000 
  Opinion of Project Cost     $ 2,950,000 
 
The force main and gravity sewer is assumed to be within the SR 3 right-of-way, which would 
require a franchise from the State Department of Transportation.  Acquisition of a WSDOT 
franchise is usually an expensive, time-consuming process.  However no alternative pipe 
alignment is readily apparent; and it is believed that the franchise is obtainable. 

 
In addition, the sewer facilities proposed by Bremerton for Gorst will have to be enlarged for the 
additional flow. 

 
A more serious constraint is the limited capacity of the 8 and 10-inch relined force mains.  It is 
not apparent how an additional 2,000 GPM can be accommodated in these pipes, nor how an 
additional force main would be constructed, or at what cost. 
 
Interception to Existing City of Port Orchard Sewer in Old Clifton Road  
 
The following facilities would be required: 
 Pump Station  2,000 GPM x 125 feet head (100 hp)  $    800,000 
 Force main  13,000 feet x 16-inch @ $ 120  $ 1,560,000 
  Opinion of project cost     $ 2,360,000 
 
The force main alignment is assumed to be generally eastward across the airport to the Old 
Clifton Road right-of-way and thence east in that right-of-way to the existing 15-inch sewer. 
 
Additional capacity increases would be required in several components of the City of Port 
Orchard sewer system as noted in the evaluation of that system.  Most of these will occur at 
pump stations, which require some level of upgrade to accommodate projected wastewater flow 
from the existing City of Port Orchard sewer service area. 
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Observations 
 
Comments 
 
All of the preceding discussion, computations, and comparisons have accepted the wastewater 
flow projection presented in the SKIA Plan as realistic and appropriate.  However, that flow 
derivation is based on the 9,350 employees requiring an average day water demand of 150 GPD 
and generating 125 GPD of sewage.  This may be an unrealistically high flow. 
 
If the SKIA employment generates wastewater at a more typical rate of about 35 GPD, the 
sewage flow would be about 0.327 MGD.  The resulting peak hour flow would be about 1.42 
MGD, or about 1,000 GPM.  This wastewater flow could be more readily accommodated in the 
City of Port Orchard sewer system.  However, the relined force main limitations for the City of 
Bremerton sewer system would still require a solution that probably means an additional 10,000 
feet of force main along SR 3 and Sinclair Inlet. 
 
Construction of a membrane bioreactor (MBR) treatment facility within the SKIA property has 
been proposed as an intermediate step.  Step A being the continued use of on-site sewage 
systems and Step C being connection to an existing wastewater treatment plant.  Development of 
new industrial/commercial/business structures offers an unusual opportunity to incorporate reuse 
water systems into the construction.  These reuse facilities would operate year-round and would 
reduce the need for potable water significantly.   
 
This reuse could be accomplished through permanent use of MBR facilities.  Construction of 
sewer interceptors would not be necessary.  Only sludge storage facilities would be included 
with the MBR.  The collected sludge could be conveyed by truck to an existing treatment facility 
for processing and disposal. 
 
Conclusion 
 
The conclusions reach in the 2003 SKIA Plan and the identification of the most efficient 
provider of wastewater service are still valid.  Sewer service for the SKIA parcels through the 
City of Port Orchard sewer system is 20 percent less costly than through the City of Bremerton 
sewer system. 
 
 




