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Section 1: Introduction  

The Crosstown Pipeline (CTP), originally constructed in 1984, plays a key role in the City of 
The high-capacity pipeline extends from 

the northeast quadrant of West Bremerton approximately 20,000 linear feet (LF) to the Westside 
Wastewater Treatment Plant (Westside WWTP), also referred to as the Westside Treatment 
Plant (WTP). Starting at Sewage Pump Station CE-1, the pipeline is comprised of 24-inch 
cement-lined ductile iron pipe (DIP), 30-inch DIP (CIPP-lined in 2012), 36-inch HDPE (installed 
in 2012), 30-inch prestressed concrete cylinder pipe (PCCP), and 36-inch PCCP, which ends 
immediately upstream of the WTP headworks. The CTP receives flows from pump stations CE-
1, CW-1, CW-4, CE-4 (via the Central Bremerton Force Main), WB-3, WB-6, WB-1 and WB-2 
(both owned and managed by Kitsap County Sewer District No. 1), SB-1, SB-3, and SB-4. The 
CTP acts both as a gravity and pressure main.  Approximately 11,000 LF of the initial section of 
the CTP starting at the WTP is lower than the headworks and therefore always pressurized.  
Moving further upstream from the WTP, the elevation of the CTP increases and flow occurs via 
gravity.  However, these sections can become pressurized during high flow conditions caused 
by wet weather events.  During these events, the pipeline is capable of safely conveying up to 
approximately 30 MGD to the Westside WWTP. 

Kennedy/Jenks Consultants, Inc. (Kennedy Jenks) has been retained by the City to develop 
conceptual alternatives for increasing the capacity and reliability of the CTP. This analysis has 

Plan (WCP), for which Kennedy Jenks has also been retained. As such, the analyses herein 
consider collection system flows across the planning horizon of 2024-2044. 

Kennedy Jenks has assessed each conceptual alternative with respect to select criteria 
developed collaboratively with City personnel, yielding an overall score for each alternative.    

 



 

City of Bremerton, Crosstown Pipeline Alternatives Analysis Page 2 
c:\users\chadolmsted\downloads\ctp alt analysis memo_final.docx 

Section 2: Alternatives Analysis 

Per discussions with the City held September 27, 2024, Kennedy Jenks progressed two pipeline 
alignments through conceptual design. The different alignments include options for sizing the 
pipeline, based on the intended use of the new pipeline. A total of three alternatives were 
developed that utilize two different pipeline alignments. Each alternative developed includes 
proposed alignment routing, approximate quantity and type of utility crossings, constructability 
considerations, potential risks and a Class 5 cost estimate per the Association for the 
Advancement of Cost Engineering (AACE) guidelines. 

2.1 Alternative 1A  Larger Parallel Pipeline 

2.1.1 General Description 
Alternative 1A proposes to install a pipeline beginning near the intersection of 9th Street and 
Montgomery Avenue that runs predominantly parallel to the existing CTP to the Westside 
WWTP, approximately 11,500 LF. At the pipeline start, an existing blind flange at the 
intersection can be modified to convey upstream flow to either the existing CTP or the new, 
parallel CTP. A flow split structure or valving will be added at the junction of the CTP and the 
Central Bremerton Force Main (CBFM). Each pump station that conveys flow to the CTP 
downstream of the parallel pipeline origin will undergo pipeline connection improvements to 
allow for conveyance to the proposed parallel pipeline in addition to the existing connection to 
the existing CTP. Figure 2-1 below illustrates the alternative. 

 



 C
ity

 o
f 

B
re

m
er

to
n

, C
ro

ss
to

w
n

 P
ip

e
lin

e 
A

lte
rn

a
tiv

es
 A

n
al

ys
is

P
ag

e 
3

c:
\u

se
rs

\c
ha

do
lm

st
ed

\d
ow

nl
oa

ds
\c

tp
 a

lt 
an

al
ys

is
 m

em
o_

fin
al

.d
oc

x

 

F
ig

u
re

 2
-1

: 
A

lt
er

n
at

iv
e 

1
A

 -
 L

ar
g

er
 P

ar
al

le
l P

ip
el

in
e 

C
o

n
ce

p
t 

 



 

City of Bremerton, Crosstown Pipeline Alternatives Analysis Page 4 
c:\users\chadolmsted\downloads\ctp alt analysis memo_final.docx 

2.1.2 Pipeline Capacity 

subsequent collection system loading were assessed across the planning horizon of 2024-2044 
with respect to each sewer basin.  

The proposed pipeline is sized as 30-inch and 36-inch, similar to the existing CTP, to allow for 
full redundancy and operational flexibility downstream of the origin point, with capacity for 
average dry weather and peak wet weather flows through 2044. Table 2-1 and Table 2-2 
evaluate the proposed pipeline sizes for each segment against the projected 2024 and 2044 
flows, respectively. Through the planning horizon, the velocity through the pipeline during the 
dry weather season is below two feet per second, the typical design standard for minimum flow 
through a sewer. Settling of solids within the pipeline may occur, which can cause odor control 
issues within the pipeline. 

Table 2-1: Pipeline Capacity Servicing 2024 Flows 

 Wet Weather Dry Weather 

CTP Pipe 
Segment 

Cumulative 
PHF1 (gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 

Cumulative 
ADWF1 (gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 
Origin to CE-4 
(CBFM/CTP 

Junction) 
11,685 30 5.8 1,107 30 0.9 

CE-4 to WB-6 12,234 30 6.0 1,111 30 0.9 
WB-6 to WB-3 17,869 36 6.2 1,113 36 0.6 
WB-3 to WB-12 24,798 36 8.5 1,693 36 0.8 
WB-12 to WB-22 25,028 36 8.6 1,722 36 0.8 

WB-22 to SBFM2,3 25,808 36 8.9 1,819 36 0.9 
SBFM3 to WTP 27,788 36 9.6 2,067 36 1.0 

Notes: 
(1) Peak hourly flows (PHFs) and Average Dry Weather Flows (ADWFs) based on 2023 pump station data provided by City in 

gallons per minute (gpm). 
(2) No current pump station data provided. Flows based on 2013 pump station data per 2014 Wastewater Comprehensive Plan 

Update report.  
(3) Average dry weather flows (ADWFs) from SB-1, SB-3, and SB-4 conveyed via South Bremerton Force Main (SBFM) 
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Table 2-2: Pipeline Capacity Servicing 2044 Flows 

 Wet Weather Dry Weather 

CTP Pipe 
Segment 

Cumulative 
PHF1 (gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 

Cumulative 
ADWF1 
(gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 
Origin to CE-4 
(CBFM/CTP 

Junction) 14,289  30  6.5  1,762  30 0.8  
CE-4 to WB-6 15,037  30   6.8  1,790  30   0.8  
WB-6 to WB-3 20,673  36   6.5  1,792  36   0.6  
WB-3 to WB-12 27,767  36   8.8  2,396  36   0.8  
WB-12 to WB-22 27,997  36   8.8  2,425  36   0.8  

WB-22 to SBFM2,3 28,777  36   9.1  2,522  36   0.8  
SBFM3 to WTP 32,564  36   10.3  2,983  36   0.9  

Notes: 
(1) Peak hourly flows (PHFs) based on 2023 pump station data provided by City in gallons per minute (gpm). 
(2) No current pump station data provided. Flows based on 2013 pump station data per 2014 Wastewater Comprehensive Plan 

Update report.  
(3) Average dry weather flows (ADWFs) from SB-1, SB-3, and SB-4 conveyed via South Bremerton Force Main (SBFM) 
 

Per conversations with the City in November 2024, there are concerns and unknowns about the 
condition of the existing CTP. The proposed pipeline in this alternative is sized for full capacity 
of the contributing flows to the CTP, thereby reducing the criticality of failure for the existing 
CTP. 
 

2.1.3 Pipeline Alignment 
The proposed alignment follows the existing CTP closely to limit the construction scope required 
to connect the downstream pump stations, Central Bremerton Force Main, and South 
Bremerton Force Main to the parallel pipeline. The connection points included in this alternative 
allow for the CE-4, WB-6, WB-3, WB-1, WB-2, and SB-1/3/4 (via SBFM) pump stations to 
convey into the existing CTP or the proposed parallel pipeline. 

A significant portion of the proposed pipeline runs within a Washington State Department of 
Transportation (WSDOT) limited access-full control corridor along Charleston Boulevard. These 
types of corridors are historically difficult for contractually negotiating longitudinal pipeline 
access. The City already has two pipelines running longitudinally through this corridor: the 
existing CTP and an abandoned 20-inch cast iron pipeline. Per City GIS, the abandoned 
pipeline runs approximately from the connection point of WB-3 to the CTP to the Westside 
WWTP.  The proposed alternative assumes WSDOT will accept the design intent to utilize the 
trench to remove the abandoned line and replace it with the proposed 36-inch pipeline.  

The proposed parallel pipeline must cross State Route 3 to reach the Westside WWTP. This 
section of the State highway is also a WSDOT limited access-full control corridor. Per 
conversations with WSDOT personnel in September 2024, perpendicular crossings of these 
types of corridors are historically viable. The existing CTP makes such a crossing in the same 
area as the proposed parallel pipeline. 
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The proposed pipeline follows a similar alignment to the existing CTP but avoids several utility-
congested intersections at the upstream portion. Specifically, the Montgomery Avenue right-of-
way includes some large diameter water lines, therefore the proposed pipeline follows 9th Street 
further west of Montgomery to Wycoff Avenue. The pipeline then travels south down Wycoff 
Avenue, instead of Montgomery Avenue; this road has more available space for the new 
pipeline. The CBFM will also connect to the new pipeline on Wycoff Avenue to avoid the 
congested utilities in Montgomery Avenue. A valve vault located near 1st Street and 
Montgomery Ave will provide a connection between the existing CTP and CBFM and it will also 
connect to a new pipeline that travels west until it connects to the proposed pipeline at 1st Street 
and Wycoff. Table 2-3 summarizes the approximate number of utility crossings: 

Table 2-3: Alternative 1A Utility Crossings 

 
Water 

Crossings1 
Sewer 

Crossings1 
Storm 

Crossings1 
Gas/Electrical/Telecom 

Crossings (Each)2 
Alternative 1A 18 7 30 14 

Notes: 
(1) Water/Sewer/Storm Crossings quantified per City GIS 
(2) Gas/Electrical/Telecommunications Crossings estimated based on the number of road crossings 

 

2.1.4 Construction Sequencing 
A proposed sequence of constructing this alternative, to achieve the goals of increasing 
capacity and providing opportunity to assess the condition of and rehabilitate the existing CTP 
could be as follows: 

1. Construct a means of flow splitting at 9th Street and Montgomery Avenue. An existing 
cross with a 30-inch blind flange can be utilized for the beginning of the parallel pipeline. 
Additional valving on the existing CTP to provide flow isolation would be required. 

2. Construct the parallel pipeline, and construct pump station connections to the parallel 
pipeline, as well as the CBFM connection. 

3. Perform condition assessments and execute rehabilitation of the existing Crosstown 
Pipeline. The parallel pipeline is sized for peak wet weather flows, so construction and 
condition assessments can take place in the dry weather or wet weather months if 
necessary. The existing CTP can be taken offline in full for the assessments and 
rehabilitation. 
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2.1.5 Alternative 1A Challenges 
At the conceptual level, the following challenges have been identified for this alternative: 

 Considerable WSDOT coordination will be required to obtain approval to construct or 
rehabilitate infrastructure in the limited access-full control corridor along Charleston 
Boulevard.  

 Additional WSDOT coordination will be required for crossing under State Route 3 next to 
the WTP. 

 The condition of the abandoned 20-inch cast iron pipe and trench is largely unknown. 
is needed to assess feasibility of removing 

and replacing this pipeline. 

 All connection points to the CTP need to be investigated further to determine the 
constructability of select discharging into the existing CTP and the proposed parallel line. 
Such investigations include alignment routing, connection point condition assessment, 
nearby utility potholing, and permitting. 

2.2 Alternative 1B  Smaller Parallel Pipeline 

2.2.1 General Description 
Alternative 1B is nearly identical to Alternative 1A, with the parallel pipeline sized for dry 
weather flows instead of wet weather flows. The reduction in pipeline capacity introduces the 
possibility to utilize the abandoned 20-inch CI pipe scope of 
removing the pipe and utilizing the trench for a larger pipe. The proposed flow splitting 
structures and the proposed pipeline connection improvements for each pump station will 
remain the same as Alternative 1A. Figure 2-2 below illustrates the alternative.
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2.2.2 Pipeline Capacity 
Alternative 1B is sized for average dry weather flow. The proposed pipeline is 15-inches and 18-
inches to meet minimum velocity standards in the 2024 flow regime and accommodate future 
increases in flow across the 20-year horizon. The pipeline capacity sizing across the 2024-2044 
planning horizon is summarized in Table 2-4 below. 

Table 2-4: Pipeline Capacity Servicing Dry Weather Flows 

 2024 2044 

CTP Pipe 
Segment 

Cumulative 
ADWF1 (gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 

Cumulative 
ADWF1 (gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 
Origin to CE-4 
(CBFM/CTP 

Junction) 
1,107 15 2.0 

 
1,762 

 
15 3.2 

CE-4 to WB-6 1,111 15 2.0 1,790 15 3.2 
WB-6 to WB-3 1,113 15 2.0 1,792 15 3.3 
WB-3 to WB-12 1,693 18 2.1 2,396 18 3.0 
WB-12 to WB-22 1,722 18 2.2 2,425 18 3.1 

WB-22 to SBFM2,3 1,819 18 2.3 2,522 18 3.2 
SBFM3 to WTP  2,067 18 2.6 2,983 18 3.8 

Notes: 
(1) 2024 Average Dry Weather Flows (ADWFs) based on 2023 pump station data provided by City in gallons per minute (gpm). 
(2) No current pump station data provided. 2024 flows based on 2013 pump station data per 2014 Wastewater Comprehensive 

Plan Update report.  
(3) Average dry weather flows (ADWFs) from SB-1, SB-3, and SB-4 conveyed via South Bremerton Force Main (SBFM) 

 

2.2.3 Pipeline Alignment 
The proposed alignment for Alternative 1B follows that of Alternative 1A exactly. The first 
section of pipe will be brand new pipe, however the proposed alternative involves rehabilitating 
the abandoned 20-inch CI pipe within the WSDOT limit access-full control corridor. At WB-3, the 
abandoned 20-inch DI pipe will be rehabilitated and connected to new 18-inch pipe. 

A significant portion of the proposed pipeline runs within a WSDOT limited access-full control 
corridor along Charleston Boulevard and the proposed parallel pipeline must cross State Route 
3 to reach the Westside WWTP. Additionally, Alternative 1B will also install a valve vault that 
connects the existing CTP and CBFM at the same location as Alternative 1A. The approximate 
number of utility crossings from Table 2-3 above applies to both Alternatives 1A and 1B. 

2.2.4 Construction Sequencing 
A proposed sequence of constructing this alternative, to achieve the goals of increasing 
capacity and providing opportunity to assess the condition of and rehabilitate the existing CTP 
could be as follows: 
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1. Construct a means of flow splitting at 9th Street and Montgomery Avenue. An existing 
cross with a 30-inch blind flange can be utilized for the beginning of the parallel pipeline. 
Additional valving on the existing CTP to provide flow isolation would be required. 

2. Construct the parallel pipeline, and construct pump station connections to the parallel 
pipeline, as well as the CBFM connection. 

3. During the summer months, perform condition assessments and execute rehabilitation of 
the existing Crosstown Pipeline. The parallel pipeline is sized for average dry weather 
flows, therefore condition assessments and rehabilitation efforts should be timed around 
rain events. During the wet weather season, condition assessments and rehabilitation 
should not be conducted. 

2.2.5 Alternative 1B Challenges 
At the conceptual level, the following challenges have been identified for this alternative: 

 Considerable WSDOT coordination will be required to obtain approval to construct or 
rehabilitate infrastructure in the limited access-full control corridor along Charleston 
Boulevard.  

 Additional WSDOT coordination will be required for crossing State Route 3. 

 The condition of the abandoned 20-inch cast iron pipe is largely unknown. This 
Alternative assumes the 20-inch pipe can be lined and rehabilitated with a less invasive 
method than open trench construction. 

 All connection points to the CTP and the 20-inch abandoned cast-iron pipe need to be 
investigated further to determine the constructability of select discharging into the 
existing CTP and the proposed parallel line. 

 There is always a risk of unplanned wet weather events which could dramatically 
increase the flow within the new pipeline that is sized only for conveying dry weather 
flows.  The development of a standard operating procedure (SOP) to account for wet 
weather events while the smaller pipeline is in use is recommended. 

2.3 Alternative 2  Alternate Alignment 
Alternative 2 proposes to install a pipeline beginning near the intersection of 9th Street and 
Montgomery Avenue that runs parallel to the existing CTP for approximately 3,500 linear feet 
before turning west along a new horizontal alignment, primarily along Preble Street, before 
crossing Route 3 and reaching the Westside WWTP, totaling approximately 11,500 linear feet. 
At the pipeline start, a flow splitting structure will be constructed with valving to convey flow from 
the upstream pump stations (CE-1 and CW-1) to either the existing CTP or the proposed 
pipeline. To convey wastewater uphill and into the Westside WWTP, a new pump station will be 
constructed, and the remaining pipeline will be pressurized force main. Figure 2-3 below 
summarizes the alternative. 
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2.3.1 Pipeline Capacity 
The proposed alternative will be capable of conveying flow from CE-1 and CW-1 to the WWTP 
without using the CTP; downstream pump station connections will continue to discharge to the 
existing CTP. The proposed pipeline is sized to handle peak hour wet weather flows of these 
upstream pump stations, as its primary function would be to reduce flow through the existing 
CTP during peak wet weather events. The pipeline capacity of the proposed alternative pipeline 
at both ends of the 20-year planning horizon is described in Table 2-5. 

Table 2-5: Proposed Pipeline Capacity Servicing 2024-2044 Wet Weather Flows 

 2024 2044 

Pipe Segment 
Cumulative 
PHF1 (gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 

Cumulative 
PHF2 (gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 
Origin to New PS 11,685 30 5.3 16,590 30 7.5 
New PS to WTP 11,685 28 6.1 16,590 28 8.6 

Notes: 
(1) Flows based on 2023 pump station data provided by City 
(2) Flow based on population growth data per Kitsap County Planning Policies (2021). 
 

With reduced flow necessary through the existing CTP during wet weather events, the existing 
Crosstown Pipeline will have sufficient capacity for 2024 and 2044 peak wet weather flows even 
with rehabilitation of the pipeline resulting in a reduction in capacity. A summary of the existing 
CTP capacity under this alternative is shown in Table 2-6. 
 

Table 2-6: Existing CTP Servicing 2024-2044 Flows (excluding CE-1 and CW-4) 

 2024 2044 

CTP Pipe 
Segment 

Cumulative 
PHF1 (gpm) 

Pipe Size 
(Inches) 

Pipe 
Velocity 

(ft/s) 

Cumulative 
PHF2 (gpm) 

Pipe Size 
(Inches)3 

Pipe 
Velocity 

(ft/s) 
Origin to CE-44 - - - - - - 
CE-4 to WB-6 549 30 0.3 2,404 26 1.5 
WB-6 to WB-3 6,184 30 3.7 9,993 26 6.0 
WB-3 to WB-15 13,113 36 5.2 15,956 32 6.4 
WB-15 to WB-25 13,343 36 5.3 16,456 32 6.6 

WB-25 to SBFM5,6 14,123 36 5.6 17,456 32 7.0 
SBFM6 to WTP 16,103 36 6.4 19,656 32 7.8 

Notes: 
(1) Flows based on 2023 pump station data provided by City 
(2) Flow based on population growth data per Kitsap County Planning Policies (2021). 
(3) Assuming rehabilitation results in reduction of pipeline diameter 
(4) CE-4 contributes to the CTP via the CBFM 
(5) No current pump station data provided. Flows based on 2013 pump station data per 2014 Wastewater Comprehensive Plan 

Update report.  
(6) Flows from SB-1, SB-3, and SB-4 conveyed via South Bremerton Force Main (SBFM) 
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2.3.2 Pipeline Alignment 
The proposed alignment follows the existing CTP along Montgomery Avenue, then deviates 
west before reaching a proposed new pump station. The pump station will convey flow to the 
Westside WWTP by way of Lafayette Avenue, Preble Street, and Bremerton Boulevard. 
Lafayette Avenue and Preble Street are residential in this area, with less congested 
underground utilities along the route. The City has existing infrastructure along Bremerton 
Boulevard, adjacent to State Route 3. The proposed alignment avoids the WSDOT limited 
access-full control corridor along Charleston Boulevard, reducing the permitting-related risks to 
construct the pipeline. A portion of the proposed new pipeline along Preble Street does enter 
Kitsap County right-of-way within the Navy Yard City neighborhood. 

The connection points included in this alternative allow for the CE-1, CW-4, and CW-1 pump 
stations to convey into the existing CTP or the proposed parallel pipeline.  

The proposed alignment must cross State Route 3 to reach the Westside WTP. This section of 
the State highway is also a WSDOT limited access-full control corridor. Per conversations with 
WSDOT personnel in September 2024, perpendicular crossings of these types of corridors are 
historically viable. The proposed alignment crosses State Route 3 near an existing City sewer 
crossing. 

The proposed pipeline is expected to make several utility crossings along the proposed 
alignment. The Montgomery Avenue right-of-way includes some large diameter waterlines, but 
the sections along Lafayette Avenue, Preble Street, and Bremerton Boulevard are areas with 
less congested utility corridors and intersections. Table 2-7 below summarizes the approximate 
quantity of utility crossings related to the alternative. 

Table 2-7: Alternative 2 Utility Crossings 

 
Water 

Crossings1 
Sewer 

Crossings1 
Storm 

Crossings1 
Gas/Electrical/Telecom 

Crossings (Each)2 
Alternative 2 30 8 36 24 

Notes: 
(1)  
(2) The Gas/Electrical/Telecommunications Crossings were quantified by summating the 

GIS 

 

2.3.3 Alternative 2 Challenges 
At the conceptual level, the following risks and challenges have been identified for this 
alternative: 

 Land acquisition will be required for locating the newly proposed pump station. 

 WSDOT coordination will be required for crossing State Route 3. 

 Coordination with Kitsap County will be required for crossing through Navy Yard City. 
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2.4 Alternative Costs 
Project capital construction costs were developed for each alternative to gain an understanding 
of the potential costs for equipment and high-level construction requirements. Several markups 
were also applied to these estimates to provide a preliminary cost for ancillary project needs 
such as costs for electrical, instrumentation and controls and permitting. A summary of the 
ranges of costs is presented below in Table 2-8. The detailed estimates with assumed markups 
and taxes are included in Appendix A. 

Table 2-8: Alternative Capital Costs 

Alternative Capital Cost Cost Estimate Range1 
1A - Parallel Pipeline  

(Larger Pipe) 
$27.6M $19.3M - $41.4M 

1B - Parallel Pipeline  
(Smaller Pipe) 

$20.9M $14.6M - $31.4M 

2 - Alternative Alignment  $29.2M $20.4M - $43.8M 

Notes: 
(1) AACE Class 5 cost estimate range -30%/+50% 
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Section 3: Alternatives Evaluation 

Each alternative was evaluated based on established weighted criteria relevant to the 
needs and priorities. The evaluation yielded a weighted score for each alternative. 

3.1 Criteria Descriptions 
A defined set of criteria was developed with the City to evaluate the alternatives, as follows:.  

 Constructability   Capital Cost  Redundancy 
 Rehabilitation of CTP  Operation & 

Maintenance 
 Ease of Permitting 

3.1.1 Constructability 
Each alternative has a unique layout and set of spatial constraints. With different layouts, there 
are a mix of utility crossings required for each alternative. The estimated quantity of required 
utility crossings was leveraged as a predictor of the level of effort required to install a new 
pipeline. Additionally, larger pipelines were scored lower than smaller pipelines, as they are 
more difficult to determine a viable location where all minimum utility offsets are met. 

3.1.2 Capital Costs 

For each project there are costs associated with rehabilitating the existing CTP and completing 
bypass pumping during the rehabilitation. The duration of bypass pumping required varies for 
each project depending on the proposed locations to tie-in the existing flow. One of the largest 
project costs is the amount of new piping required for the new pipeline. The newly proposed 
lines vary between 18-inch and 36-inch HDPE pipes. Each alternative also has costs associated 
with the amount of utility crossings, Route 3 crossing costs, land acquisition and traffic control 
costs. All alternatives also include at least one new flow split structure as well as reconnection 
costs to one or more existing pump stations. Each alternative was scored based on the 
estimated probable construction cost. The most expensive alternatives were scored the lowest 
and the least expensive were scored the highest. 

3.1.3 Redundancy 

Per conversations with the City describing each concept, redundancy was identified as one the 
Redundancy in this application is defined as the amount of flow that can be 

received by each alternative, and whether the alternative can wet weather flows in addition to 
dry season flows. 

3.1.4 Rehabilitation of the Existing CTP 

The existing section of the CTP that the City is most concerned about and would like to 
rehabilitate is approximately 11,000 LF of PCCP.  The current condition is largely unknown and 
there is no way to currently bypass or divert flow in order to perform a condition assessment. 
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Similar large pipes in the system have experienced pipe breaks and have identified major 
structural issues, therefore the City has prioritized rehabilitating the existing CTP since currently 
there is no redundancy for this section. Each alternative was scored by the ease of bypass 
pumping during rehabilitation and ability to receive flow during rehabilitation. Alternatives where 
excessive bypass piping was required scored lowest and alternatives where easy connections 
can be made during bypass pumping scored higher. 

3.1.5 Operations & Maintenance 

Adding a new pipeline to the current system introduces new operational opportunities and 
challenges. Alternatives that have more flexibility during operations can be useful but could also 
introduce complications if they are not managed correctly. More operationally complex 
alternatives were scored lower than simpler designs that do not require operational interference. 
Installing new pipelines and pump stations increases the amount of infrastructure the City is 
required to maintain. Alternatives with the most amount of additional piping or new construction 
elements (e.g., flow splitters, pump stations) scored lower than simpler designs.  

3.1.6 Permitting 

Securing the required permits and coordination are required before moving forward with any 
alternative, and the relative difficulty in obtaining approval from authorities having jurisdiction 
has been factored into evaluating each alternative. Part of the existing CTP is located parallel to 
the Puget Sound Naval Shipyard and a downstream section is within a WSDOT limited access-
full control corridor, parallel to Charleston Boulevard and a railroad. All alternatives require 
crossing State Highway 3 is mandatory to reach the Westside WWTP. Furthermore, some 
alternatives may require land acquisition for any permanent fixtures outside of an already 
established right-of-way. Alternatives with less permitting complications were scored the 
highest. 

3.2 Alternatives Criteria Matrix 
Every alternative was scored utilizing the Criteria Evaluation Matrix in Table 3-1. The 
justification for each score is detailed for each criterion, and the criterion weight is also denoted. 
The criterion weights were collaboratively determined with City Operations and Project 
Management staff during workshops preceding the finalization of this memorandum.
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3.3 Alternative Criteria Matrix Scoring 
Each alternative received a score for each set of criteria. The unweighted and weighted scores 
assigned are in Table 3-2 below. Criteria weighting was developed collaboratively with City 
Operations and Engineering personnel. The weighted score was calculated by multiplying the 
unweighted score by the collaboratively-defined weight percentage.      

Table 3-2: Alternative Evaluation Scoring 

 
Alternative 1A   

Larger Pipe 
Alternative 1B   

Smaller Pipe 
Alternative 2   

Alternate Alignment 
 Unweighted 

 
Weighted 

 
Unweighted  Weighted Unweighted Weighted 

Cost 
(20%) 

2 0.4 3 0.6 2 0.4 

Constructability 
(15%) 

1 0.15 2 0.3 3 0.45 

Redundancy 
(15%) 

3 0.45 2 0.3 1 0.15 

Rehab of CTP 
(25%) 

3 0.75 2 0.5 1 0.25 

O&M 
(15%) 

2 0.3 2 0.3 1 0.15 

Permitting 
(10%)  

1 0.1 2 0.2 3 0.3 

Total 12 2.15 13 2.2 10 1.7 
 
The scores for each alternative were then tallied to get a cumulative total score. Alternative 1B 
scored the highest when comparing the raw and weighted scores, scoring just slightly higher 
than 1A. 

3.3.1 Alternative 1A Scoring 
Alternative 1A scored the second highest, due to its extensive functionality and ability to receive 
all of the flow the existing CTP receives. The alternative scored a one (1) for constructability due 
to the difficulty of constructing a large diameter pipe along a busy City corridor. Alternative 1A 
scored a three (3) for Redundancy and Rehab of CTP. Since this alternative proposes a new 
pipeline that is the same size as the existing CTP, this allows for full redundancy and the new 
alignment is very similar to the CTP which makes the bypass pumping the least difficult to divert 
flows from the CTP. Alternative 1A scored a two (2) for Cost and O&M. This alternative was the 
second most expensive, mostly due to the large sized pipe required. The O&M scored well for 
the functionality, but the multifunctionality of the new pipe can make the typical operation 
difficult; various portions of flow can be sent to the new line, including any number of pump 
stations that supply the CTP. Alternative 1A scored a one (1) was for the Permitting. The 
alignment has most of the same challenges as the CTP, including crossing State Highway 3, 
being parallel to the railroad and Charleston Blvd. and being in close proximity to the Puget 
Sound Naval Shipyard. 
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3.3.2 Alternative 1B Scoring 
Alternative 1B scored the highest. This alternative is very similar to Alternative 1A (Larger Pipe), 
but the newly proposed pipe is smaller and cannot handle as much flow as the Larger Pipe 
alternative. The alternative scored a two (2) for constructability due to the reduced difficulty of 
constructing a smaller diameter pipe along a busy City corridor as compared to Alternative 1A. 
The O&M score was the same as the Larger Pipe alternative, because the alignment is the 
same and there are the same challenges. This alternative scored higher on constructability than 
its larger pipe counterpart 
limited access-full control corridor along Charleston will involve utilizing the abandoned 20-inch 
cast iron pipe as a host pipe, leading to less invasive construction methods within the corridor. 

approval for construction the alternative. The rehabilitation of CTP score was lower than that of 
Alternative 1A, however the rehabilitation work can still be completed in the summertime without 
any capacity issues. Since the proposed pipe is smaller, the cost was the less expensive.  

3.3.3 Alternative 2 Scoring 
Alternative 2 introduces a brand-new alignment, and also avoids larger permitting obstacles. 
The new pipeline may not always receive flow and the increase in elevation along the alignment 
requires a new pump station to get the flow to the WTP. The costs associated with constructing 
a new pump station to convey flows along Preble Street are the largest factor that makes this 
alternative the most expensive. This alternative scores poorly for Redundancy and Rehab of 
CTP. The new pipeline will only alleviate upstream flows from the CTP and all downstream 
flows will still get sent to the existing CTP with no option to divert flows. In addition, the 
alignment is not near the exiting CTP and therefore cannot be relied upon for bypass pumping. 
The new alignment does score highly for Permitting; the alignment was chosen, because it 
avoids major conflicts by avoiding the Puget Sound Naval Shipyard and the US Navy railroad 
while also reducing the amount of coordination with WSDOT. Considering operation and 
maintenance, Alternative 2 is considered less complex due to less operational flow splitting 
capabilities than Alternatives 1A and 1B. However, it introduces a new pump station that needs 
to be located and eventually maintained. This alternative ultimately scored the lowest based on 
the established criteria. 

3.3.4 Preferred Alternative Selection 
After discussions with City staff and given that the scores for Alternative 1A and 1B were almost 
the same, either alternative would suffice.  Alternative 1A would be more practical and a better 
long-term solution since it provides complete redundancy.  However, the constructability 
challenges of 1A due to the larger diameter, as well as the higher cost compared to 1B, reduce 
the appeal of this alternative.  Before proceeding further with either of these alternatives, the 
decision-making process would benefit from field investigation to understand the former 20-inch 
pipe trench in the WSDOT limited access corridor and to validate the proposed alignment by 
confirming the crossing utilities conflicts. 
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