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EXECUTIVE SUMMARY

The City of Port Townsend has undertaken the Southwest Sewer Basin Study in order to
evaluate potential future development within and adjacent to existing City limits. This
study was confined to the western portion of existing City limits currently not sewered
and areas just west and southwest of City limits. When identifying areas to be served
outside City limits, Jacob Miller Road was used as the west boundary since this is the
current limit of City water service. The current City limits represent the Urban Growth
Area (UGA) boundary, but the City and Jefferson County have examined the possibility
of incorporating areas south of the City limits into the City’s UGA boundary.
Information in this study will be used by City staff as a planning tool as areas not
currently sewered are developed.

An overview of this study is as follows:

o Chapter 1 — Introduction — Provides an overview of study area,
objectives of study, and scope of study.

o Chapter 2 — Service Area and Basins — Provides information on sewer
basin delineation and developable areas within each basin.

o Chapter 3 — Wastewater Flow and Loading Projections — Presents flow
rates from each basin using flow information presented in CH2M Hill’s
City of Port Townsend Wastewater Comprehensive Plan (September,

1999).

° Chapter 4 — Downstream Analysis of Existing Facilities — Provides
information on the model used and identification of existing sewer lines
that need to be increased in size.

. Chapter 5 — Evaluation of Sewer Service Alternatives — Presents
alternatives and associated costs for serving selected basins.
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CHAPTER 1

INTRODUCTION

BACKGROUND

The City of Port Townsend has undertaken the Southwest Sewer Basin Study in order to
evaluate impacts from potential future development within and adjacent to existing City
limits. This project was undertaken to provide a planning tool for City of Port Townsend
as the western portion of existing City limits and areas west and southwest of the City
limits become developed. This study was confined to the western portion of existing City
limits currently not sewered and areas just west and southwest of City limits. When
identifying areas to be served outside City limits, Jacob Miller Road was used as the west
boundary since this is the current limit of City water service. The current City limits
represent the UGA boundary; however, the City and Jefferson County have examined the
possibility of including areas southwest of the City limits (Glen Cove area) into the City’s

UGA boundary.

OBJECTIVE

The objective of this report is to provide a planning tool to the City in order to assess
impacts to existing wastewater infrastructure as unsewered areas in the western and
southwestern vicinity of the City are developed. The City will use the information
contained in this report in order to assess the following:

o Impacts to existing infrastructure as ultimate buildout occurs within the
western portion of City limits and in areas west and southwest outside of

current City limits.

o Alternatives to serving the southwestern areas within and adjacent to City
limits, which are expected to be developed first.

° Estimated costs to serve selected areas as these areas are developed to
allow the City to allocate costs between developers and the City.

J Wastewater rates and funding needs based on required wastewater

infrastructure improvement costs not borne by developers.

SCOPE

Sewer basins were identified within the study area, along with infrastructure needed to
connect these basins to existing wastewater collection and conveyance facilities. Flows
from each basin were developed using flow information developed by CH2M Hill in the
City of Port Townsend Wastewater Comprehensive Plan (September, 1999). These flow
values were used as opposed to the revised flow values in Gray & Osbome’s Wastewater
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Treatment Facilities Plan (2000) since CH2M Hill’s wastewater model was used for this
project. In the event a new model is developed by the City, the revised flows presented
by Gray & Osborne’s Wastewater Treatment Facilities Plan (2000) should be used.

CH2M Hill’s model was used to evaluate existing collection line capacity for ultimate
buildout within the City and the impacts from additional flows from the basins identified
outside the City limits. Existing sewer lines requiring increased size are identified and
required pipeline size for the additional flows are presented.

Alternatives to serving the unsewered areas within the western portion of City limits and
just west and southwest of City limits were examined. Costs were developed for these
alternatives to allow the City to evaluate alternatives.
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CHAPTER 2
SERVICE AREA AND BASINS

BASIN DELINEATION

Sewer basins were identified in the western portion of existing City limits currently not
sewered and areas just west and southwest of City limits. When identifying areas to be
served outside City limits, Jacob Miller Road was used as the west boundary since this is
the current limit of City water service. The area just southwest of existing City limits
was also examined in this study since developers have approached the City about
servicing this area. The current City limits represent the current UGA boundary;
however, the City and Jefferson County have examined the possibility of including areas
south of the City limits into the City’s UGA boundary.

Figures 2-1A and 2-1B show delineated sewer basin areas that could be served by the
City wastewater system within the study area. Wastewater flows from each basin will
either gravity flow or be pumped to existing or proposed sewer mains and lift stations.
Sewer basin boundaries were dictated by existing topography and the ability to convey
wastewater to one centralized location within each basin. Proposed sewer lines were
placed to follow existing roads, extensions of existing roads, or property boundaries and
to avoid critical areas for habitat and wetlands. Figure 2-2 presents proposed sewer line
and lift station locations with respect to critical drainages and wetlands. Wetlands and
critical areas within City limits were provided by City of Port Townsend. Wetlands
depicted outside the City limits were obtained from Jefferson County’s website.

Figure 2-3 presents proposed sewer line and lift station locations with respect to seismic

soils, as provided by Jefferson County.

Table 2-1 summarizes developable acreage information for each basin. Following is a
detailed discussion of each basin.
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TABLE 2-1

Proposed Sewer Basins and Developable Area

5 85
6 125
7 45
8 15
9 30
10 380
11 125
12 45
13 95
14 50
15 145
16 90
17 25

BASIN 1

Basin 1 consists of the area south and southwest of the existing City limits. Wastewater
generated from Basin 1 will gravity flow to a lift station located near the intersection of
Discovery Road and Sims Way. A force main will be installed, provided no limiting
factors exist to prevent the force main installation, that will discharge to an existing
gravity main where West Park and South Park Avenues intersect. Basin 1 has an area of
approximately 180 acres and the entire area is assumed to be developable.

BASIN 2

Basin 2 consists of the southwest portion within City limits and property just west of the
southwest City limit boundary. This basin can gravity flow to a new lift station located
near the intersection of Discovery Road and South 8" Street, or can connect into
proposed Basin 1 sewer mains and lift station, if Basin 1 sewer mains are constructed and
active. If a lift station is installed, a force main will need to be constructed that connects
into existing gravity lines on South Park Avenue. Basin 2 has an area of 175 acres and

the entire area can be developed.
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BASIN 3

Basin 3 is located in the southwest portion of the City limits and also includes property
just west of the City limits. This basin can gravity flow to a new lift station located near
the intersection of Laurel and 5™ Streets, or can continue by gravity to sewer mains
proposed for Basin 2. Gravity flow to Basin 2 may be limited by the following:

. The availability of sewer mains in Basin 2. It is possible Basin 3 could
develop prior to any sewer main installation in Basin 2.
. The gravity flow path line from Basin 3 to Basin 2 is near wetlands and

would require easements. Installation of this sewer line may be prohibited
by high ground water, wetlands, and inability to procure easements.

. The gravity sewer line will be deep (up to 20-feet deep) to allow
interconnection between Basins 2 and 3 based on existing topographic

information.

If a lift station is installed, a force main will be needed that connects into existing gravity
sewer lines near the intersection of West Park and South Park Avenues. Basin 3 has an
area of 140 acres and the entire basin is assumed to be developable.

BASIN 4A

Basin 4A is located entirely in the western part of the City and within City limits. This
basin will gravity flow into existing sewer lines located at the intersections of Thomas
and 16" Streets or Eddy and 10™ Streets. Basin 4A has a total developable area of

25 acres.

BASIN 4B

Basin 4B is located entirely in the western part of the City and within City limits. This
basin will gravity flow into existing sewer lines located at the intersections of South Park
and West Park Avenues. Basin 4B has an area of 40 acres and the entire basin can be

developed.

BASIN 5

Basin 5 is located in the west portion of City limits. A new lift station is needed to
convey wastewater from Basin 5 to a nearby existing sewer main. Several options exist
to access existing sewer mains:

J Basin 5 force main can discharge into the existing manhole just prior to
the Hamilton Heights Lift Station. The capacity of Hamilton Heights Lift
Station needs to be evaluated since it will probably receive wastewater
from other areas.
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o Basin 5 force main can discharge into the manhole at the intersection of
25" and Thomas Streets (same location as where Hamilton Heights Lift
Station force main terminates).

The possibility of gravity-flowing wastewater from Basin 5 was examined. The existing
topographic information indicates a 20-foot deep sewer main will be needed in order to
gravity flow to proposed sewer mains in Basin 8. To maintain gravity flow in Basin §,
the sewer lines in Basin 8 will also need to be deep (15- to 20-feet deep).

Basin 5 has an area of 85 acres and the entire area is assumed to be developable.

BASIN 6

Basin 6 is located within City limits and is adjacent to Hamilton Heights development.
Basin 6 will gravity flow to existing sewer mains that ultimately discharge to the
Hamilton Heights Lift Station. Hamilton Heights Lift Station is equipped with two,
250-gpm submersible pumps that discharge into a 6-inch force main. The 6-inch force
main discharges into a manhole located at the intersection of 25™ and Thomas Streets.
Basin 6 has an area of 125 acres (this acreage includes the existing sewered area of
Hamilton Heights). The capacity of Hamilton Heights Lift Station must be evaluated as

new flows are added.

BASIN 7

Basin 7 is located within City limits, just northeast of Hamilton Heights, and will gravity
flow to the Hamilton Heights Lift Station. Basin 7 has an area of 45 acres and all can be
developed. Again, the capacity of Hamilton Heights Lift Station must be evaluated as

new flows are added.
BASIN 8

Basin 8 is located in the western part of the City and is entirely within City limits. A
wetlands area is located in the southeast portion of Basin 8 and this area is shown to not
be sewered at this time. Basin 8 can gravity flow to proposed mains in Basins 10
provided an easement can be obtained and gravity flow can be maintained. Basin 8 can
also gravity flow to Basin 5.

Basin 8 has a total area of 30 acres, but due to wetlands, only 15 acres are assumed to be
developable at this time.

BASIN 9

Basin 9 is primarily located in the northwest portion of the City limits, with a small
portion located outside City limits. A new lift station and force main are needed to
convey wastewater to the nearest manhole in Basin 10 (assuming Basin 10 is developed
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prior to Basin 9). Alternatively, Basin 9 wastewater can gravity flow with a deep line
(15- to 20-feet deep) to a line in Basin 10 if an easement can be obtained and no limiting
factors (bedrock, high ground water, or critical areas) exist along the proposed sewer
main route. Basin 9 has an area of 30 acres, all of which can be developed.

BASIN 10

Basin 10 is located in the northwest portion of the City limits and includes area to the
west of the City limits. Wetland areas exist at two locations within Basin 10. Easements
to avoid disturbance of wetlands or permits to construct within the wetlands may be
needed to allow installation of gravity lines as shown on Figure 2-1B. Wastewater from
this area will gravity flow to nearby existing mains. Basin 10 has an area of 380 acres
and all of it can be developed.

BASIN 11

Basin 11 is located in the northwest portion of the City limits and wastewater generated
from this area will be conveyed by gravity to existing nearby mains. Basin 11 has an area
of 125 acres and all of this area can be developed.

BASIN 12

Basin 12 is located west of the City limits and is entirely outside current City limits. The
western boundary of Basin 12 is Jacob Miller road. A new lift station and force main are
needed to convey wastewater to the nearest existing manhole located near the intersection
of 10" Avenue and Howard Street. Other alternatives may exist in the future as
unsewered areas are developed in Basins 2 and 3 for possible connection locations for
Basin 12. Basin 12 has a total area of 85 acres, but only a portion is developable due to
wetlands. For this analysis, 45 acres are assumed to be developable.

BASIN 13

Basin 13 is located west of the City limits and the western boundary is Jacob Miller
Road. A new lift station and force main are needed to convey wastewater to the nearest
existing manhole located near the intersection of Eddy Street and Towne Point Avenue.
Other alternatives may exist in the future as unsewered areas are developed between
Basin 13 and existing sewer mains. Basin 13 has an area of 95 acres, all of which are

developable.

BASIN 14

Basin 14 is located along Jacob Miller Road and is rather small due to nearby wetlands
and multiple low spots. A new lift station and force main are needed to convey
wastewater to the nearest existing manhole located near the intersection of Hancock
Street and Hastings Avenue. Other alternatives may exist in the future as unsewered
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areas are developed between Basin 14 and existing sewer mains. Basin 14 has an area of
50 acres and the entire basin can be developed.

BASIN 15

Basin 15 is located west of the City limits, along Jacob Miller Road. A new lift station
and force main are needed to convey wastewater to the nearest existing manhole located
near the intersection of Hancock Street and Hastings Avenue. Other alternatives may
exist in the future as unsewered areas are developed between Basin 15 and existing sewer
mains. Basin 15 has an area of 145 acres and the entire area can be developed.

BASIN 16

Basin 16 is located west of the City limits, with Jacob Miller Road as the west boundary
and Strait of Juan De Fuca as the north boundary. A new lift station and force main are
needed to convey wastewater to Basin 10, assuming Basin 10 sewer lines are installed.
Basin 16 has an area of 90 acres, all of which are developable.

BASIN 17

Basin 17 is located west of the City limits and is relatively small due to topography. A
new lift station and force main are needed to convey wastewater to Basin 10, assuming
Basin 10 sewer lines are installed. It may be possible to gravity flow from Basin 17 to
another nearby basin with a deep main (approximately 20-feet deep), but a detailed site
investigation is needed to make this determination. Other alternatives may exist in the
future as unsewered areas are developed between Basin 17 and existing sewer mains.
Basin 17 has an area of 25 acres and the entire basin can be developed.
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CHAPTER 3

WASTEWATER FLOW AND LOADING PROJECTIONS

BACKGROUND

Projected wastewater flows were developed from each basin identified in Chapter 2.
Ultimate peak day wastewater flow rates for each identified basin were based on ultimate
peak day flows developed in the City of Port Townsend Wastewater Comprehensive Plan
(CH2M Hill, September 1999). CH2M Hill assumed the ultimate peak day flow rates
would be realized in the year 2046. These flow rates assume a percentage of land
currently developed and to be developed based on land use zoning (excluding public
right-of-ways), applies a wastewater loading rate with a peaking factor for each type of
land use, and also includes infiltration and inflow values. The ultimate peak day flows
were then divided by the total basin area, as presented in CH2M Hill’s Wastewater
Comprehensive Plan, to achieve an ultimate peak day flow rate per acre. Excerpts from
the CH2M Hill’s Wastewater Comprehensive Plan are included in Appendix A that
provide the methodology used to develop ultimate peak day flows in each basin.
Appendix A also includes a map of the sewer basins identified by CH2M Hill within City
limits, which are referenced throughout this chapter with respect to flows developed for
each basin identified in Chapter 2 of this study.

Flows presented in CH2M Hill’s Wastewater Comprehensive Plan were updated by
Gray & Osborne, Inc., in the Wastewater Facilities Plan (2000). The flows contained in
the 2000 Wastewater Facilities Plan were slightly higher than the flows developed by
CH2M Hill in the 1999 Wastewater Comprehensive Plan. However, the flows developed
by CH2M Hill will be used for this analysis since CH2M Hill’s wastewater model is used
to assess existing collection and conveyance line capacity. If a new model is developed
later by the City, then it is recommended that Gray & Osborne’s flow information be
utilized. In addition, infiltration and inflow rates may be further refined in the new

model.

PROJECTED FLOWS PER BASIN

A discussion of flows from each basin follows and flow information is summarized in
Table 3-1.
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TABLE 3-1

Summary of Projected Ultimate Peak Day Flow for Each Basin

1 180 1,230 221,400
2 175 1,230 215,250
3 140 1,230 172,200
4A 25 1,750 43,750
4B 40 1,750 70,000
5 85 1,020 86,700
6 125 1,000 125,000
7 45 1,000 45,000
8 15 1,020 15,300
9 30 665 19,950
10 380 665 252,700
11 125 940 117,500
12 45 1,020 45,900
13 95 1,020 96,900
14 50 1,020 51,000
15 145 1,020 147,900
16 90 1,020 91,800
17 25 1,020 25,500

§)) These values were obtained from CH2M Hill’s Wastewater Comprehensive Plan (1999), as
contained in Appendix A of this report.
2) Flows were calculated by multiplying ultimate peak day flow per acre by the basin acreage.

BASIN 1

Basin 1 has an area of approximately 180 acres and is entirely outside existing City
limits. Using the Southwest Basin flow information as presented in CH2M Hill’s
Wastewater Comprehensive Plan, the ultimate peak day flow per acre is 1,230 gallons
per acre per day (gpad). The Southwest Basin flow rate information was used for Basin 1
since Basin 1 is in close proximity to the Southwest Basin and is assumed to develop in a
similar manner. The ultimate peak day flow from Basin 1 is 221,400 gallons per day

(gpd).

A lift station and force main are needed to access the existing gravity sewer main located
near the intersection of West Park and South Park Avenues. Other alternatives to serving

Basin 1 are presented in Chapter 5.
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BASIN 2

Basin 2 has an area of 175 acres. Approximately two-thirds of Basin 2 is within the
existing City limits and the remaining one-third is outside the City limits. The Southwest
Basin ultimate peak day flow rate per acre of 1,230 gpad (as presented for Basin 1) was
used since the majority of Basin 2 is within the Southwest Basin identified by CH2M
Hill. The ultimate peak day flow from Basin 2 is 215,250 gpd. Basin 2 will be served by
a lift station and a force main that connects into existing gravity lines on South Park
Avenue. The hydraulic capacity analysis presented in Chapter 4 assumed this was the
discharge location for Basin 2. Other alternatives to serving Basin 2 are presented in

Chapter 5.

BASIN 3

Basin 3 has an area of 140 acres. The majority of Basin 3 is located in the southwest
portion of the City limits, but a small portion also includes property just west of the City
limits. The Southwest Basin ultimate peak day flow rate per acre of 1,230 gpad (as
presented for Basin 1) was used since the majority of Basin 3 is within the Southwest
Basin identified by CH2M Hill. The ultimate peak day flow from Basin 3 is

172,200 gpd.

This basin can gravity-flow to a new lift station located near the intersection of Laurel
and 5™ Streets, or can continue by gravity to sewer mains proposed for Basin 2. If a lift
station is installed, a force main will be needed that connects into existing gravity sewer
lines near the intersection of West Park and South Park Avenues. The hydraulic capacity
analysis (Chapter 4) assumed this was the discharge location for Basin 3.

BASINS 4A AND 4B

Basins 4A and 4B have an area of 25 acres and 40 acres, respectively. Both basins are
located entirely in the western part of the City and within the Sims Way Basin, as
identified in CH2M Hill’s Wastewater Comprehensive Plan. The ultimate peak day flow
per acre of 1,750 gpad for Sims Way Basin was used to develop flows from Basins 4A
and 4B. The ultimate peak day flow from Basin 4A is 43,750 gpd and the ultimate peak
day flow from Basin 4B is 70,000 gpd. These basins can gravity flow into existing sewer
lines located at the intersections of Thomas and 16" Streets, Eddy and 10" Streets, or

South Park and West Park Avenues.

BASIN 5

Basin 5 is located in the west portion of City limits and has an area of 85 acres. Basin 5
is within the West Basin (as identified in the 1999 Wastewater Comprehensive Plan),
with an ultimate peak day flow per acre of 1,020 gpad. The ultimate peak day flow for
Basin 5 is 86,700 gpd. A new lift station will be needed to convey wastewater from
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Basin 5 to a nearby existing sewer main. Several options exist to access existing sewer
mains, as presented in Chapter 2.

BASIN 6

Basin 6 is located within City limits and is adjacent to Hamilton Heights development.
Basin 6 has an area of 125 acres (this acreage includes the existing sewered area of
Hamilton Heights) and is within the Hastings Avenue Basin (as identified by CH2M Hill
in the 1999 Wastewater Comprehensive Plan). The ultimate peak day flow per acre for
Hastings Avenue Basin is 1,000 gpad, resulting in an ultimate peak day flow of 125,000
from Basin 6.

As discussed in Chapter 2, Basin 6 will gravity flow to existing sewer mains that
ultimately discharge to the Hamilton Heights Lift Station. Hamilton Heights Lift Station
is equipped with two, 250-gpm submersible pumps that discharge into a 6-inch force
main. The 6-inch force main discharges into a manhole located at the intersection of 25
and Thomas Streets. Hamilton Heights Lift Station has sufficient capacity for Basin 6,
but the capacity of this lift station needs to be evaluated as other basin flows are added.

BASIN 7

Basin 7 is located within City limits, just northeast of Hamilton Heights, and will gravity
flow to the Hamilton Heights Lift Station. Basin 7 has an area of 45 acres and is within
the Hastings Avenue Basin (as identified by CH2M Hill in the 1999 Wastewater
Comprehensive Plan). Using the flow information presented for Basin 6 of 1,000 gpad,
the ultimate peak day flow for Basin 7 is 45,000 gpd. Again, the capacity of Hamilton
Heights Lift Station must be examined as new flows are added to this lift station.

BASIN 8

Basin 8 has a total area of 30 acres, but due to wetlands, only 15 acres were assumed to
be developable at this time. Basin 8 is located in the western part of the City and is
entirely within City limits. Basin 8 is situated within the West Basin (as identified by
CH2M Hill in the 1999 Wastewater Comprehensive Plan). The West Basin ultimate
peak day flow per acre of 1,020 gpad, resulting in an ultimate peak day flow of 15,300
gpd from Basin 8. Basin 8 can gravity flow to proposed mains in Basins 10 provided an
easement can be obtained and gravity flow can be maintained. Basin 8 can also gravity
flow to Basin 5.

BASIN 9

Basin 9 is located in the northwest portion of the City, with a small portion of Basin 9
located outside the City limits. Basin 9 has an area of 30 acres. Basin 9 is located within
the Seaview/Howard Street Basin (as identified by CH2M Hill in the 1999 Wastewater
Comprehensive Plan). The ultimate peak day flow per acre for Seaview/Howard Street
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Basin is 665 gpad, resulting in an ultimate peak day flow of 19,950 gpd from Basin 9. A
new lift station and force main will be needed to convey wastewater to the nearest
manhole in Basin 10 (assuming Basin 10 is developed prior to Basin 9). Alternatively,
Basin 9 wastewater could gravity flow with a deep line (15 to 20 feet deep) to a line in
Basin 10 if an easement can be obtained and no limiting factors (bedrock, high ground
water, or critical areas) exist along the proposed sewer main route.

BASIN 10

Basin 10 is located in the northwest portion of the City and includes area to the west of
the City limits. Basin 10 has an area of 380 acres and the majority of Basin 10 is within
the Seaview/Howard Street Basin (as identified by CH2M Hill in the 1999 Wastewater
Comprehensive Plan). The ultimate peak day flow per acre for Seaview/Howard Street
Basin is 665 gpad, resulting in an ultimate peak day flow of 252,700 gpd from Basin 10.
Wastewater from this area will gravity-flow to nearby existing mains.

BASIN 11

Basin 11 is located in the northwest portion of the City limits and has an area of 125
acres. Basin 11 falls within two basins identified by CH2M Hill in the 1999 Wastewater
Comprehensive Plan: Seaview/Howard Street Basin and San Juan Avenue Basin. The
ultimate peak day flow per acre, based on an average of the Seaview/Howard Street and
San Juan Avenue Basins flows, is 940 gpad. The resulting ultimate peak day flow from
Basin 11 is 117,500 gpd. Wastewater generated from this area will be conveyed by

gravity to existing nearby mains.

BASIN 12

Basin 12 is located west of the City limits and is entirely outside current City limits.
Basin 12 has a total area of 85 acres, but only a portion is developable due to wetlands.
For this analysis, 45 acres were assumed to be developable. Basin 12 is near the West
Basin (as identified by CH2M Hill in the 1999 Wastewater Comprehensive Plan) and an
ultimate peak day flow per acre of 1,020 gpad was determined for the West Basin.
Applying this flow rate to Basin 12 results in an ultimate peak day flow rate of

45,900 gpd. A new lift station and force main are needed to convey wastewater to the
nearest existing manhole located near the intersection of 10" Avenue and Howard Street.
Other alternatives may exist in the future as unsewered areas are developed in Basins 2
and 3 for possible connection locations for Basin 12.

BASIN 13

Basin 13 is located west of the City limits and has an area of 95 acres. Basin 13 is near
the West Basin (as identified by CH2M Hill in the 1999 Wastewater Comprehensive
Plan) and was assumed to develop similar to the West Basin. Using the West Basin flow
rate of 1,020 gpad, as presented for Basin 12, the ultimate peak day flow from Basin 13 is
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96,900 gpd. A new lift station and force main are needed to convey wastewater to the
nearest existing manhole located near the intersection of Eddy Street and Towne Point
Avenue. Other alternatives may exist in the future as unsewered areas are developed
between Basin 13 and existing sewer mains.

BASIN 14

Basin 14 is located along Jacob Miller Road is rather small due to nearby wetlands and
multiple low spots. Basin 14 has an area of 50 acres and was assumed to develop similar
to the West Basin (as 1dentified by CH2M Hill in the 1999 Wastewater Comprehensive
Plan). Using the West Basin flow rate value of 1,020 gpad, as presented for Basin 12,
the ultimate peak day flow from Basin 14 is 51,000 gpd.

A new lift station and force main are needed to convey wastewater to the nearest existing
manhole located near the intersection of Hancock Street and Hastings Avenue. Other
alternatives may exist in the future as unsewered areas are developed between Basin 14
and existing sewer mains.

BASIN 15

Basin 15 is located west of the City limits, along Jacob Miller Road and has an area of
145 acres. Basin 15 was assumed to develop similar to the West Basin (as identified by
CH2M Hill in the 1999 Wastewater Comprehensive Plan), for an ultimate peak day flow
of 147,900 gpd. A new lift station and force main are needed to convey wastewater to
the nearest existing manhole located near the intersection of Hancock Street and Hastings
Avenue. Other alternatives may exist in the future as unsewered areas are developed
between Basin 15 and existing sewer mains.

BASIN 16

Basin 16 is located west of the City limits, with Jacob Miller Road as the west boundary
and Strait of Juan De Fuca as the north boundary. Basin 16 has an area of 90 acres.
Similar to Basin 15, Basin 16 ultimate peak day flow was calculated using West Basin
information (as identified by CH2M Hill in the 1999 Wastewater Comprehensive Plan).
The ultimate peak day flow from Basin 16 is 91,800 gpd. A new lift station and force
main are needed to convey wastewater to Basin 10, assuming Basin 10 sewer lines are

installed.
BASIN 17

Basin 17 is located west of the City limits and is relatively small due to topography.
Basin 17 has an area of 25 acres and was assumed to develop similar to the West Basin
(as identified by CH2M Hill in the 1999 Wastewater Comprehensive Plan), for an
ultimate peak day flow of 25,500 gpd. A new lift station and force main are needed to
convey wastewater to Basin 10, assuming Basin 10 sewer lines are installed. It may be
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possible to gravity-flow from Basin 17 to another nearby basin with a deep main, but a
detailed site investigation is needed to make this determination. Other alternatives may
exist in the future as unsewered areas are developed between Basin 17 and existing sewer
mains.
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CHAPTER 4

DOWNSTREAM ANALYSIS OF EXISTING FACILITIES

BACKGROUND

As the unsewered areas are developed (as shown in Figures 2-1A and 2-1B), the capacity
of the existing collection lines affected by the increased flow must be examined. Impacts
to the wastewater treatment plant from the additional flows must also be examined.
Improvements, consisting of increased sewer line sizes, are identified in this Chapter to
allow the City to plan for these future improvements.

SEWER LINE ANALYSIS

The existing sewer model developed by CH2M Hill (as presented in the 1999 Wastewater
Comprehensive Plan) was used to assess the adequacy of existing sewer lines. This
model was developed using HydraGraphics software. CH2M Hill’s model was run using
ultimate peak hour flows from all basins within City limits. Ultimate peak hour flows
assume all developable areas within City limits are developed, which is anticipated to
occur in the year 2046, and include infiltration and inflow (/). A copy of CH2M Hill’s
model that was presented in the 1999 Wastewater Comprehensive Plan is in Appendix B.

The existing model flows within City limits were not altered; however, pipe sizes were
increased to reflect recent collection system improvements. Additional flows from
basins, or portions of basins, outside City limits were added into the model at the
discharge locations presented in Figures 2-1A and 2-1B. The model is based on ultimate
peak hour flows, so the ultimate peak day flows presented in Chapter 3 were converted to
peak hour flows for those basins outside the City limits. CH2M Hill applied a 1.27
peaking factor to peak day flows, that included both wastewater and UI flows, to achieve
peak hour flows. This peaking factor was considered low, and a higher peaking factor
was investigated. A peaking factor of 1.7 was selected based on the diurnal fluctuations
presented in CH2M Hill’s Wastewater Comprehensive Plan, where the peak hourly flow
was approximately 1.77 times the average daily flow. The peaking factor of 1.7 was
thought to be conservative and provide model results that are conservative when
evaluating sewer line capacity. The peaking factor of 1.7 was applied to the ultimate
peak day flow presented in Chapter 3, and these flows contained both wastewat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>