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LAKEHA YEN UTILITY DISTRICT
King County, Washington
Resolution No. 2003-998

A RESOLUTION of the Board of Commissioners of the Lakehaven Utility
District, King County, Washington, adopting Amendment No.2 to the General
Comprehensive Plan for the sewer system and amending Resolution No. 99-888.
WHEREAS, the Board of Commissioners is required, pursuant to R.C.W. 57.16.010, to
adopt a general comprehensive sewer plan before ordering any improvements to the sewer system
or submitting to vote any proposition for incurring indebtedness for such improvements, and
WHEREAS, the Board has previously so adopted a sewer system comprehensive plan and
the plan, and subsequent Amendment No.1, have been approved by agencies with jurisdiction, and
WHEREAS, the staff and consulting engineers have developed a further amendment to the
sewer system comprehensive plan to provide for the description of additional sewer basin service
requirements, and
WHEREAS, the Board having reviewed the same and believing that the amendment meets
the present and future needs of the District and its customers;
NOW, THEREFORE, BE IT RESOLVED as follows:
1.
The Board of Commissioners hereby adopts" Amendment NO.2 to the Lakehaven
Utility District Comprehensive Wastewater System Plan", a true and correct copy of which is
attached hereto as Exhibit" A" and incorporated by reference herein.
2.
The Staff is hereby authorized and directed to submit" Amendment No. 2 to the
Lakehaven Utility District Comprehensive Sewer System Plan" to the appropriate legislative
bodies for approval as required by statute.
3.
The effective date of the amendment, if approved, shall be the date upon which final
approval is granted by the last legislative body required to approve the same pursuant to statute.
4.
Resolution No. 99-888 is hereby amended in part to conform to the adoption of
"Amendment No.2 to the Lakehaven Utility District Comprehensive Sewer System Plan" herein.
5.

This Resolution shall be effective on the date of adoption set forth below.
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ADOPTED

by the Board of Corrunissioners of Lakehaven
Washington, at an open public meeting this /Jf>A day of

Utility District, King County,
2003.

ATTEST:

c.-President and Commiss·

0

er

~~?,sldJd!Vice President and Commissioner

Yea

Nay

Abstain

Nay

Abstain

Nay

Abstain

Nay

Abstain

Nay

Abstain

t--Yea

/
Secretary and

issioner

I 1!:::",~tJ--t
W/d,
ommissioner

Yea

~

Yea

/

Yea

Approved as to form:

~!~

General Counsel

I
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LAKEHAVEN UTILITY DISTRICT
COMPREHENSIVE
WASTEWATER SYSTEM PLAN

APPENDIX I
Amendment No. 2

Penhallegon Associates Consulting Engineers. Inc.

LAKEHA VEN UTILITY DISTRICT

MEMORANDUM

•

DATE:

July 8, 2003

TO:

Commissioner Jovanovich
Commissioner Mayer
Commissioner Miller
Commissioner Stewart
Commissioner Tweddle
Don Perry
John Lee
Development Services

FROM:

Bert Ross

2!1/{

SUBJECT: Amendment No.2 to the District's 1999 Comprehensive
Wastewater System Plan- Final Draft
Attached hereto is a copy of the final draft of the above-referenced document that is being
presented to the Board of Commissioners at its July 10, 2003 meeting for its review and
adoption. When so adopted, the amendment will be distributed to all of the reviewing agencies
having jurisdiction (primarily those neighboring cities and counties with land use authority, plus
the Department of Ecology) to gain their approval of its contents. After the amendment is
approved by these reviewing agencies (with any revisions made as they may require and
subsequently approved by the Board), a larger distribution of the "final-approved" amendment
will be made to District staff and the public.

HoIBRDESKIPROJECTS\SEWERCOMPLANAMEND#2.FINAL

FINAL DRAFT DIST TO STAFF.doc
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Commissioners
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LAKEHAVEN UTILITY DISTRICT·
COMPREHENSIVE WASTEWATER SYSTEM PLAN
ENGINEER'S CERTIFICATION

The technical

material and data contained

in this report was prepared by Penhallegon

Associates Consulting Engineers, Inc. under the supervision of the below listed individuals.
Those responsible staff members who are registered professional engineers are licensed in
the State of Washington.

---~

~

...

Anne C. Symonds, P.E.
Executive Vice-President

•

Associate
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LAKEHAVEN UTILITY DISTRICT
COMPREHENSIVE WASTEWATER SYSTEM PLAN
AMENDMENT NO.2
EXECUTIVE SUMMARY

This Comprehensive Wastewater System Plan amendment is a summary of the conclusions
and findings completed by Penhallegon Associates Consulting Engineers, Inc. in identifying
the means of extending sanitary service to certain unsewered areas of lakehaven Utility
District.

This

Plan amendment

is

intended

to

supplement

the

District's

1999

Comprehensive Wastewater System Plan (hereinafter referred to as the "1999 Plan") and
by reference is incorporated therein. The primary goals of the planning effort were to:

1. Address provision of public sanitary sewer service to areas of the District that are
currently

unsewered.

This amendment

is intended

as a stand-alone

document

addressing extension of sanitary sewer service to the unsewered eastern portion of the
District; and a small area in the Star lake Area just north and east of the District's

•

boundary, in the vicinity of South 272"" Way .

2. Develop

recommendations

wastewater

for

collection

system

system needs, are environmentally

improvements

which

meet the

sound and protect public health and

welfare.

The following is a summary of the key elements of the planning process and sections of
the Plan:

Introduction
This section presents an overview of the study, the District, and the characteristics of the
study area addressed herein.

Basin and Subbasin Realignment
This amendment covers Subbasins 25, 31, 33 and portions of Subbasin 3 and an area
outside the current corporate boundary immediately north of South Star lake
portion of which is expected to be annexed into the District in 2003.

Road, a

Proposed basin and

LUD Wastewater Plan Amendment 2
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subbasin realignments are based on the recommendations
the natural topography of the District.

from the 1999 Plan and from

They include:

12 from the Redondo Basin to the lakota Basin,

•

Diverting flows from most of Subbasin

•

Modifying the southern boundary of Subbasin 25 to reflect the service areas based on
natural topography, and

•

Modifying

the southern boundary of Subbasin 31 and northern boundary of Subbasin

33 to reflect the anticipated service areas according to the natural topography.

Population and Flow Projections
Population and employment forecasts within the study area were derived from information
presented in the 1999 Plan. These projections are based on the adopted land use plans of
the various jurisdictions
approximately

within

the District

operates.

As of 1997,

there were

109,000 residents within the District's corporate boundary and employment

was estimated at 37,000.
2003,

which

The population is projected to increase to nearly 121,000

and almost 150,000

by the year 2017.

by

Employment is expected to increase to

more than 42,000 by 2003 and more than 52,000 by 2017.

The 1997 population
approximately

46,650.

approximately

3,520.

included within
The 1997

the area addressed by this Amendment
employment

An estimated

7,500

within

No. 2 is

the study area is estimated

on-site wastewater

at

disposal systems are in

operation within the corporate area with the majority of those located within the eastem
portion of the District and the study area for this amendment.
will be extended to these unsewered

areas as on-site systems

maintain and/or new development requires public sewers.
amendment,

It is anticipated that service
become less viable to

The 1999 Plan, as well as this

assume that all on-site systems would be connected to the District at the

ultimate build out condition.

Average total daily flow

from the District,

was estimated at 11 MGD in 1997 and is

expected to increase to nearly 13 MGD by 2007, 15 MGD by 2017, and nearly 25 MGD at
full development.

Peak flows, including infiltration and inflow (I & I), were estimated at 21

MGD in 1997, 33 MGD by 2007,35

MGD by 2017, and 48 MGD at full development.
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•

Average daily flow

from the study area addressed herein is currently

limited by the

relatively small area which is now sewered and is estimated at 0.44 MGD.

Collection System Overview and Analysis
Lakehaven Utility District maintains approximately 275 miles of sanitary sewer system
mains, 6,500 wastewater collection system manholes, 26 pump stations with two others
under construction,

six siphons and two secondary wastewater

treatment facilities. The

District currently serves approximately 21,000 wastewater system connections, 95% of
which are residential customers.

The existing wastewater collection and conveyance system has been constructed over a
.number of years, and from a wide variety of materials, as dictated by development trends
in the area. The system is divided into six primary basins and 40 smaller subbasins. The
two

largest basins, Lakota and Redondo, flow to the District's

plants.

•

The remaining basins currently

wastewater

treatment

discharge to other utilities for treatment

and

disposal, or are unsewered ..

As mentioned previously, the majority of the study area for this amendment is currently
unsewered.

Previous analyses performed on the collection system were accomplished

using a computer model of the existing system with projected future flows from the
unsewered eastern portion of the District simulated as point flow contributions at specific
points along the perimeter of the existing system.

Analyses accomplished under this

amendment were done by expanding the computer model to include proposed facilities in
unsewered areas <!nd reconfiguring basin boundaries as- recommended herein.

Computer

simulations of buildout conditions were made with the assumption that improvements
recommended in the 1999 Plan were in place and utilizing the same minimum design
criteria established in the original plan.

Collection system projects relate to the extension

of service to currently unsewered areas as well as transfer of flow from the Redondo Basin
to the Lakota Basin.

Recommended Collection Facilities
Based on the computer modeling and the natural topography, recommended sewer trunk
lines, pump stations and collection facilities were identified for Subbasins 25, 31, 33, and
LUDWastewaterPlan Amendment2
PageJ.iv

the South Star lake area. The following

are a brief summary of the recommendations

for

each area.

Subbasin 25
.New trunks will be required to serve the majority of this subbasin with sewers.

The

discharge from Pump Stations 35 and 12, and a portion of the discharge from Pump
Station 5 that can be optionally

redirected from Subbasin 12. will flow via force

main to a new sewer in Military Road.

The trunk lines on the easterly side of the

low area east of Military Road will flow south to reach Subbasin 31 and the Peasley
Canyon Road pump station.

The trunk lines on the west side of the low area will

flow south to reach the existing Weyerhaeuser Trunk sewer at South 320·h Street
and Military Road. or along an alternative route to reach the existing trunk sewer at
South 320'h Street and 34th Avenue South.

Subbasin 31
A new pump station is being constructed
and South 321" Street.

in the vicinity

of Peasley Canyon Road

This station (Pump Station 47) will collect flows from the

easterly portion of Subbasin 31.

The westerly portions of Subbasin 31 will flow to

either Pump Station 48 or the existing trunk line west of Military Road South.

Subbasin 33
The northeasterly

portion of the old Subbasin 33 will be realigned into Subbasin 31.

This area will flow to a proposed pump station located near Peasley Canyon Way
South and South 337'h Street.

The force main from this station will discharge to the

north to connect to sewers in Military Road South.

The westerly portion of Subbasin 33 will connect to existing gravity sewers to the
west.
flow

These existing sewers will connect to the South End Diversion Trunk and
west

to the lakota

subbasin will flow

Treatment

to the south.

Facility.

A portion

The southeasterly
of the area will flow

existing sewers and ultimately to Milton Siphon No 3.

lower

portion

of the

by gravity

to

elevations in the area

will flow to a proposed new pump station near South 384'h Street and 48'h Avenue
South.

This pump station will discharge by force main to existing sewers that flow
LUD Wastewater

Plan Amendment

2

Page I-v

to Milton Siphon No.3.

A future pump station located near Milton Siphon No.3 or

one located

380th

at South

Street

and 28th

Avenue

South are proposed as

alternatives that will transfer flows from the Pierce County .system to the Lakota
Treatment Facility by discharging to the South End Diversion Trunk.

Financing Options
As detailed in the 1999 Plan, several typical funding options are available to the Lakehaven
Utility District. These include the following:

State and Federal Grants and Loans; Bond

Financing, both General Obligation Bonds and Revenue Bonds; Privatization; Leasing; PayAs-You-Go; Capital Reserve Funds; Development Based Funding; and Connection Fees.

An appropriate funding

mix is needed by the District to finance the proposed capital

improvements identified in the amendment.
will be necessitated

by future

development

In that the majority of these improvements
in unsewered

areas, Developer Extension

financing is expected to be the primary revenue source for these projects.

•

This does not,

however, preclude the District from accomplishing portions of the required improvements
in advance of new development requests and recovering costs through connection charges
. and/or

latecomers

agreements.

Additional

opportunities

for

project

funding

include

formation of Utility Local Improvement Districts, Public Work Trust Funding or Centennial
Clean Water Funding in areas where lack of sanitary sewers may detrimentally

impact

environmental quality.

LUD Wastewater
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SECTION 1-1
•

INTRODUCTION AND SUMMARY
1-1.1

INTRODUCTION
This document
District's

has been prepared as Amendment

No. 2 to lakehaven

Utility

1999 Comprehensive Wastewater System Plan (hereinafter referred to as

the "1999 Plan") for the purpose of addressing future service to specific areas of
the District.

In particular, Amendment No.2

addresses provision of public sanitary

sewer service to some areas of the District that are currently unsewered.

This

amendment is an Appendix of the original document and addresses extension of
service to certain unsewered areas of the District.

As such, certain information

contained in the 1999 Plan has been updated and is discussed in this Appendix.
Information that has not been changed from the original plan has not been repeated
in this amendment.

•

1-1.2

AUTHORIZATION
Authorization for this amendment was provided through a contract amendment with
Penhallegon Associates Consulting Engineers, Inc. dated April 29, 2002.

1-1.3

lOCATION
The District is located in the southwestern corner of King County, just north of the
King-Pierce County line and is bounded on the north by approximately 272"d Street,
on the south and west by the county line and puget Sound, and on the east by 56"'
and 59"' Avenues South.

lakehaven serves within the jurisdictions of Federal Way,

Des Moines, Kent, Auburn, Pacific, Edgewood, Milton, Tacoma and unincorporated
King County.

This amendment addresses service to the eastern portion of the District and a small
area to the northeast of the District near Star lake, a portion of which is expected
to be annexed to the District in 2003. The study area is within the jurisdiction of

•

the Cities of Federal Way, Pacific, and Auburn and unincorporated King County.

LUD Wastewater Plan Amendment 2

PageI-1-1

Further discussion regarding the study area for this document is contained in
Section 2.

1-1.4

SCOPE AND OBJECTIVES

•

The scope and objective of this project is development of an amendment to the
. 1999 Plan that addresses provision of sanitary sewer service to the unsewered
eastern portion of the District and a small area in the Star Lake Area just north and
east of the District's boundary, in the vicinity of South 272"" Way.

In documents

and plans previous to the 1999 Plan, the study area for this amendment was
excluded from what was then referred to as the LSA, or Local Service Area for King
County.

As such, public sewer service was not allowed or contemplated.

Since

then, the State of Washington Growth Management Act has mandated additional
planning to identify an Urban Growth Area (UGA) within which an urban level of
service, including sanitary sewer service, is to be provided.
regional planning effort

resulted

in inclusion

This statewide and

of Lakehaven's

entire corporate

boundary within the UGA (except those areas served by other utilities - Auburn,
Milton

and

Midway

Sewer

District)

and

replaces

any

previous

restrictions

established by the abandoned LSA concept.

•

The 1999 Plan addressed service to the eastern portion of the District in a very
general manner.

Since that

Plan was released, there has been considerable

discussion with property owners in the area regarding the likelihood, timing and
location of anticipated development.

This amendment has been developed with the

benefit of this additional information and has been prepared to provide District staff
and elected officials

with

the information

required to respond to requests for

extension of service in this area.

-~-.::.--::;;=:;;;;~;:::i"\:
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•

1-2.1

INTRODUCTION
This section of the plan describes the detailed review of basins and portions of
basins east of Interstate 5.
made based on the
agencies.

Modifications to the subbasin boundaries have been

Urban Growth

Area and service agreements with

other

Detailed information including the existing topography has been used to

modify the subbasin boundaries and further divide them into subareas.

1-2.2

BASIC PLANNING DATA
The information utilized in the 1999 Plan has been used for this amendment to the
plan. The physical features of the District area, including topography, soils, surface
waters and sensitive areas are unchanged from the 1999 Plan.

•

'-2.3

SERV'CE AREA CHARACTERISTICS
Lakehaven Utility District's entire corporate area includes approximately 34 square
miles of land located in the southwesternmost

part of King County Washington.

The boundaries extend from 56th and 59th Avenues South on the east to the KingPierce County boundary and Puget Sound on the west and from South 272nd Street
on the north to the King-Pierce County boundary on the south.
portions of five separate cities, as well as unincorporated

This area includes
King County.

The

jurisdictions within which the District currently provides sanitary sewer service are:
Federal Way, Des Moines, Kent, Auburn and Tacoma.

These entities either do not

provide sanitary sewer service or are unable to logically serve areas that are
currently served by Lakehaven.

The study area for this Amendment No. 2 is approximately
extending

from Interstate

5 east to the Districts

11.5 square miles

eastern corporate boundary,

between the northern and southern corporate boundaries .

•
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It is anticipated that the District's
District's corporate boundary.

service area will eventually extend to the

Exceptions to this are indicated on Figure 1-2-1 and

include an area in the eastern portion of the District, which will be served by the
City of Auburn, an area in the northwestern
currently

served by Midway

Sewer District

southerly border served by Milton.

portion of the District,
facilities

and a portion

which is

•

along the

In addition, some adjustments may be required

from time to time in order to achieve efficient service at a reasonable cost.

Such

direct service area adjustments will be accomplished between the neighboring
service providers as development occurs and requests for service dictate.

1-2.4

REVISED SERVICE AREA BOUNDARIES
The 1999 Plan and Amendment No. 1 to that document established both the
District's corporate boundary and future sewer service area boundary. Amendment
No. 1 in particular addressed a service agreement arrived at with the City of Auburn
allowing the City to serve the easternmost portion of the District.

The current

corporate and future service area boundaries are indicated on Figure 1-2-1. The only
significant

difference between those presented in previous wastewater

planning documents

system

and those proposed in this amendment is the proposed

annexation of a small area in the northeastern corner of the District (along South
272"d Way).

Annexation of a portion of this area is underway and expected to be

complete in 2003. As discussed in Section 1 of this document, the entire District is
within the Urban Growth Area (UGA) and as such, an urban level of service,
including public sanitary sewers, is planned for all areas of the District.
amendment describes the facilities

This

necessary to serve the unsewered eastern

portion of the District, as well as an area in the vicinity of Star Lake, which is
currently not sewered but under consideration for future service.

Figure 1-2-2 shows the study area addressed herein and the original subbasin
boundaries used for development of this planning document.

On the east side of

Interstate 5, in Subbasins 25, 31, and 33, the study area for this project follows the
District's existing corporate boundary.
the area east of Subbasin 31.

The City of Auburn will serve a portion of

North of Subbasin 3 in the Star Lake area, a portion

---:/j~.;;;~.§§~~;;;i'\;:::------------------i:Liuj[D~wW;a;;si;te~w;;a;;;t;e;-rpP~la;;n~AAm;;;;;e;;;n:ddinm;e;;nrtt22
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•

of the area north and east of the District corporate boundary may be annexed to the
District since no other service providers are interested in serving this area.

1-2.5

REVISED BASIN AND SUBBASIN BOUNDARIES AND SUBAREAS
.The existing major basin and subbasin boundaries were modified,

by the service

area boundary changes discussed above as well as changes necessitated by the
natural topography

of the subbasins.

Detailed review of the subbasins for future

service resulted in division of the subbasins into smaller subareas.

These revised

subbasins and subareas were based on existing topography and development and
are shown in Figure 1-4-1.

The subbasin

and basin boundary

changes

include

revisions to the boundary

between Subbasin 12 and Subbasin 25, due to the proposed rerouting of flows
from Subbasin 12 to the south, and changes to the boundary between Subbasin 31
and 33 due to the natural slopes of the subbasins.

The actual development of each area may change some of these subareas.

Much

of Subbasins 31 and 33 are undeveloped and platted roads are not necessarily
constructed.

As developers propose changes to the subbasins, the locations of

roads and development

may change from that assumed from the platted roads.

This may change the subarea boundaries.

This would impact the location and size

of the future collection system described in Section 1-5.

LUDWastewater Plan Amendment 2

PageI-2-3

N

GRAPHIC SCALE
5000

2500

~

0

2500

I

I

(1"= APPROX 4300 FEET)

5000

I

LEGEND
CORPORATE BOUNDARY
!_-

--

EXISTING AND FUTURE SERVICE AREA
.,

...

.,

~mSTlllct
LAKEHA VEN UTILITY DISTRICT
PenhOllegon ~Qt

•• Consu/tjng fngineen;.

Inc.

COMPREHENSIVE WAS7FWA TER SYSTEM PLAN
AMENDMENT No. 2

FIGURE 1-2-1

DISTRICT BOUNDARY MAP

N

I
I
;

GRAPHIC SCALE
5000
~

2500

0
I

2500
I

(1"= APPROX 4300 FEET)

5000

I

PUGET SOUND

LEGEND
PRIMARY DRAINAGE BASINS
- - - - - -

- - - - - -

DRAINAGE SUB-BASINS
··tORPORATCB-OUNDARY'-~~'~~·-··~

~-

~--= -~~._~.-'
~~---~~._=

FUTURE SERVICE AREA BOUNDARY
STUDY AREA

LAKEHA VEN UTIUTY DISTRICT
Penhallegon

Associates

Consulting

£ngin~rs. Inc.

COMPREHENSIVE WASlFWATER SYSTEM PLAN
AMENDMENT No. Z

-=

..

-_.

-

.

SECTION 1-3
POPULATION AND flOW
1-3.1

PROJECTIONS

INTRODUCTION
The 1999 Plan developed population and employment forecasts for use in projecting
flows for wastewater system modeling.
information

These forecasts were developed using

from the comprehensive land use plans of the various jurisdictions

within which the District operates.

This amendment to the 1999 Plan uses the

same projections used in the 1999 Plan for continuity and consistency.

1-3.2

LAND USE, POPULATION AND EMPLOYMENT DATA
Land use, population and employment data was gathered from the jurisdictions
within the District's boundaries.

The adopted comprehensive land use plans and

other supporting comprehensive planning data were used to prepare overlays of
population and land use.

'-3.3

FORECASTING APPROACH
Each jurisdiction was assigned a target population that it needed to demonstrate
could be accommodated within its land capacity.

These targets were based on

discussions with the jurisdictions and the data supplied in their own comprehensive
land use plans, as well as information from the Puget Sound Regional Council
(PSRCI and the Washington State Office of Financial Management.

The target

population growth was. used as the basis for the forecast of population growth.
The forecasting process allocated target population and employment data within
each jurisdiction's portion of the area, and then combined the allocations to produce
an estimate of total population and employment growth for individual drainage
basins.

Forecasting for the 1999 Plan was performed for the 20-year period encompassing
1997 to 2017, with interim forecasts produced for select planning horizon years
(2003 and 2007).

Forecasting was performed for two growth scenarios.
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Future land use was determined by comprehensive land use plan designations and
corresponding

zoning

classifications.

Land . capacity

is

determined

by

comprehensive land use plan designations and zoning classifications as well as the
availability of vacant and redevelop able land that is not constrained by physical
features.

Each jurisdiction developed a set of land use reduction factors to account

for development

constraints

obtained for each jurisdiction
thresholds.

and market factors.

The land capacity

estimates

were used as maximum population and employment

Forecasted population and employment data were required to be less

than or equal to these thresholds for defined geographic areas.

Table

1-3-1 shows

the

projected

population

Scenarios 1 and 2 from the 1999 Plan.
1997-2017

and employment

projections

for

Forecasted population growth over the

period is estimated to be approximately 42,000

people under Scenario

1, with the majority of growth occurring in the central area of the District.

Most of

the estimated population growth is associated with single-family residential housing.
Scenario 2 population growth over the same period is estimated to be approximately
the same, although slight differences

are expected to exist in the geographic

allocation of population growth between the two scenarios.

As

shown

considerably

in Table 1-3-1, the
higher

under

year

Scenario

2017
1 than

employment growth over the 1997-2017

employment
under

is anticipated

Scenario

2.

to

be

Forecasted

period is estimated to be approximately

33,000 under Scenario 1. Most of this employment growth would be generated by
office

uses, followed· by retail/service

uses.

Under Scenario 2 the forecasted

employment growth is estimated to be approximately
employment

growth

under

Scenario

2 is primarily

forecasting adjustment performed for this scenario.

15,000

people.

attributable

to

The lower
the

PSRC

It is. also noted that the mix of

employment uses also changes between Scenarios 1 and 2.

In particular, Scenario

·2 embodies less office employment growth in Federal Way's commercial core than
Scenario 1.

Analysis for this amendment included analysis of the sysi:em under both 2017 and
ultimate build out conditions.
LUD Wastewater
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TABLE1-3-1
LAKEHAVENUTILITYDISTRICT
EXISTINGAND PROJECTEDPOPULATIONAND EMPLOYMENT
(BYEXISTINGDRAINAGEBASINCONFIGURATION)
Population
Primary Drainage Basin

Employment
1997

2003

2017

Land
Capacity

Area
(acres)

1997

2003

2017

land
Capacity

Lakota

55,582

60,594

72,290

85,529

32,723

41,047

60,469

250,288

9,000

Redondo

35,064

38,116

46,436

53,532

2,703.

2,862

3,234

6,869

5,000

Midway

750

884

1,198

1,555

0

0

0

0

150

Meredith

3,353

3,437

3,633

3,855

356

362

376

505

350

East Hylebos

8,745

11,622

18,480

26,128

987

2,167

4,919

31,814

2,000

West Hylebos

1,378

1,665

2,337

3,097

155

632

. 1,652

11,615

1,300

Tacoma

3,911

4,360

5,408

6,594

235

248

279

579

900

108,783

120,678

149,782

180,290

37,199

47,318

70,929

301,670

18,700

lakota

55,582

60,594

72,290

85,529

32,723

37,378

46,311

250,288

9,000

Redondo

35,064

38,116

46,436

53,532

2,703

2,993

3,528

6,869

5,000

Midway

750

884

1,198

1,555

0

0

0

0

150

Meredith

3,353

3,437

3,633

3,855

356

362

376

505

350

East Hylebos

8,745

11,622

18,480

26,128

987

1,205

1,646

West Hylebos

1,378

1,665

2,337

3,097

155

190

Tacoma

3,911

4,360

5,408

6,594

235

108,783

120,678

149,782

180,290

37,199

Scenario 1

Total Area
Scenario 2

Total Area

.

. 31,814

2,006

222

11,615

1,300

243

259

579

900

42,371

52,342

301,670

·18,700

Note: The population and employment estimates provided above are for the areas within the LUDcorporate boundary.
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1-3.4

FLOW PROJECTIONS
Using the population and employment forecasts prepared above for Scenario 2, flow
projections comprised of domestic, commercial and industrial wastes, groundwater
infiltration

and surface

water

inflow

have been developed.

developed using a computer model of the system.

The flows

were

Section 1-4.4.2 describes the

development of system flows.

Table 1-3-2 shows the flow projections as detailed in the 1999 Plan.
suggested reconfiguration
within

the

unsewered

corporate

That plan

of drainage basins and inClusion of unsewered

boundary.

areas is, critical

The timing

of the

in developing accurate

extension

flow

of

projections.

areas

service

to

For this

analysis, it was assumed that for ultimate development conditions the entire area
would be served by public sanitary service.

Table 1-3-3 shows the flow projections with the revised service areas and revised
subbasin boundaries as modeled in this amendment .

•

LUD Wastewater Plan Amendment 2
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TABLE 1-3-2
LAKEHAVEN UTILITY DISTRICT
FLOW PROJECTIONS (IN MGD)
Reconfiguration

Existing Configuration
LAKOTA

,

WWTP

Avg. Base Sanitary

Flow'

Avg. Dry Weather
(ADWF)

Flow'

Peak Month Flow (PMFI3
Peaking Factor 5,1
1.22

=

Peak Day Flow (PDF}4
Peak Hour Flow IPHF)'

1997

2007

2017

Fully
Developed

2017

Fully
Developed

3.8

4.6

5.4

13.6

8.0

18.1

3.9

4.7

5.5

14.0

8.0

18.7

4~8

5.8

6.8

17.0

9.9

23.0

10.0
11.3

13.9
15.3

14.5
16.1

22.7
26.8

29.9
33.7

40.0
45.8

Reconfiguration

Existing Configuration
REDONDO WWTP
Avg. Base Sanitary

Flow'

Avg. Dry Weather
(ADWF)

Flow'

2007

2017

Fully
Developed

2017

Fully
Developed

2.1

2.3

2.6

3.4

2.3

3.0

2.5

2.9

3.3

4.3

2.9

3.8

,

Peak Month Flow (PMF)3
Peaking Factor5,'
1.81/1.63

=

•

1997

Peak Day Flow (PDF)4
Peak Hour Flow (PHF)6

4.5

5.2

5.9

7.8

5.2

6.9

9.9
11.2

10.3
11.6

10.6
12. i

11.4
13;2

9.3
10.6

9.9
11.4

Average base sanitary flow,as predicted by Hydragraphics model.
ADWF estimated by using peaking factor based on 1997 ADWF to predicted average
sanitary flow ratio. AOWF includes average sanitary flow and average dry weather I & I.
3. PMF estimated by using peaking factor based on PMF to ADWF ratios 1992 to 1997.
4. PDF as predicted by Hydragraphics model (sum of avg. base sanitary and I & I).
5. PHF as predicted by Hydragraphics model. (sum of peak base sanitary and I & I).
6. Peaking factors are assumed to remain the same for all model years.
ADWF to average base sanitary and PMF to ADWF ratios are reduced by 10 percent for
7.
/ill fully developed cases, assuming that new collection piping will be associated with less 1&1

1.
2.

after 2017.

:r

TABLE 1-3-3
LAKEHA VEN UTILITY DISTRICT
REVISED FLOW PROJECTIONS (IN MGD)
Reconfiauration
LAKOTA WWTP
Peak Hour Flow (PHFI'

Fullv Developed

2017
31.4

40.6
Reconfiguration

•

1.

.

REDONDO WWTP

2017

Fully Developed

Peak Hour Flow {PHFJ'

9,2

9.8

PHF as predicted by Hydragraphics
sanitary flow and I & I).

model

(sum of peak base
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SECTION 1-4
COLLECTION SYSTEM ANALYSIS
1-4.1

OVERVIEW OF EXISTING COllECTION SYSTEM
Two secondary level wastewater treatment facilities dispose of the majority of the
flows from the District's customers.

These facilities serve the District's two largest

drainage basins, Lakota and Redondo. Small portions of the flow produced by the
District's customers are currently directed into the wastewater systems of Midway
Sewer District, Metro-King County, Pierce County and the City of Tacoma. A small
portion of Midway Sewer District's

flow is collected and treated

by lakehaven

Utility District. Figure 1-4-1 indicates the revised basin boundaries.

Lakehaven Utility

District maintains approximately 275 miles of sanitary sewer

system mains, 6,500 wastewater collection system manholes, 27 pump stations
with two others under construction,
treatment facilities.
•

six siphons and two secondary wastewater

The District currently serves approximately 21 ,000 wastewater

system connections, 95% of which are residential customers.

The pipes in the collection system are constructed

of a variety of materials,

including concrete, asbestos-cement lAC}, cast iron, ductile iron and polyvinyl
chloride IPVC). The original District system, that part constructed in the 1960's, is
constructed of concrete and AC pipe. The majority of the larger pipes throughout
the system (pipe greater than 10-inch diameter) are constructed of concrete.

The

largest pipe in the system is the 42-inch concrete Panther Lake Trunk, located in
the lakota Drainage Basin.

Lakehaven Utility

District's

preference is gravity

systems and· trunk pipelines.
,
However, in some cases, low-pressure sewer systems and pumps stations may be
the most cost effective means of providing sewer service.

However, because of

the nature of the topography of the District and the location of the treatment plants,

•

it is necessary to utilize pump stations to transport the collected flow to the major
gravity trunk pipelines.

In some situations life-cycle costs support construction of

lUD WastewaterPlan Amendment2
Pagel -4-1

non-gravity local sanitary sewer systems, such as low-pressure or grinder pump
systems.

There are two types of pump stations in the District.
stations and submersible stations.

They are wet well/dry well

In a wet well/dry well station, the wastewater is

collected in a chamber called the wet well.

The pumps, controls and electrical

equipment are located in an adjacent chamber called the dry well.

The pumps are

connected to the wet well by suction lines and pump the wastewater through a
force main to the discharge point.

In a submersible station,

pumps specially

designed for submersion in liquid are placed directly in the wet well and pump the
contents through the force main.

Currently ten of the pump stations are equipped with permanent, on-site diesel
generators that operate automatically to run the pumps when there is a commercial
power outage.

Two other stations are being retrofitted

generators later in 2003.

with permanent on-site

The remaining stations have electrical fittings that allow

the connection of a portable, trailer-mounted generator to run the pumps.
District currently has six portable generators for this purpose.

The

Updated detailed

information on the District's pump stations is shown in Table 1-4-1.

•

In addition to pump stations, lakehaven Utility District maintains six siphons as
alternatives to gravity pipelines.

These facilities

are located in areas such as

ravines, where topography prevents conventional piping.

There are both single and multiple barrel siphons in operation. The multiple barrel
siphons provide additional capacity or allow for better velocity of the wastewater
during low flow periods.

Details regarding the existing Siphons are presented in

Table 1-4-2.

1-4.2

COLLECTION SYSTEM DESCRIPTION
The lakehaven Utility District sewer service area is divided into six primary drainage
basins (with the West Hylebos and East Hylebos basins considered as one primary
basin!. The two largest basins are the Redondo and lakota Drainage Basins. These

-~-:_;;;;~ ...;;:=.
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•

basins drain to the District's two secondary wastewater treatment plants (WWTP)
that

are located near the shores of Puget Sound.

As discussed earlier, the

remaining four basins are smaller in size and currently discharge to other utilities for
treatment.

These wastewater

transfers

are accomplished

in accordance with

interlocal agreements with the adjacent agencies.

For analysis purposes, these main basins are divided up into 39 smaller basins, or
subbasins. The characteristics

of each basin, along with very general boundary

descriptions, are set forth below.
subbasins.

The following

Figure 1-2-2 depicts the major basins and their

is a description of the current configuration

of the

subbasins and basins.

1-4.2.1

Redondo Drainage Basin
The Redondo Drainage Basin encompasses approximately 5,000 acres and is
located in the oldest part, or northern half, of the District.

The Redondo

Drainage Basin is bounded by Puget Sound .to the west, the City of Kent to
the north, the City of Auburn to the east, and the lakota Drainage Basin to
the south.

Wastewater generally flows from east to west within the basin

and the entire basin drains to the Redondo WWTP.

The 14 subbasins

included in the basin are Subbasins 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 17,
25, and 38. Twelve pump stations serve the basin.

There are several trunk pipelines serving the basin that are shown in Figure 14-2.

The major east/west pipeline is along South 288th Street.

It collects

flow from several other north/south trunks and delivers it to the Redondo
WWTP.

Wastewater flow from Subbasin 3 is collected into Pump Stations

31 and 41, which pump to the Star lake Trunk (south along 32"d Avenue
South) and ultimately into Pump Station 6 at the east end of the 288'" Street
Trunk. Flow from Subbasin 6 is collected by gravity and by Pump Station 43
and flows to Pump Station 6 via Pump Station 30.

Flows from

Subbasin 25 in the southeastern

portion

of the basin are

collected into Pump Station 12 by means of gravity flow and a force main
LUDWastewater Plan Amendment 2
Pagel - 4 - 3

from Pump Station 35.

Station 35 pumps into the Camelot Trunk, which is

further described below.

Pump Station 12 pumps flow into Pump Station 5,

which also collects wastewater from Subbasin 12.

The Camelot Trunk (north along 32"" Place South) collects the flow from
Pump Stations 5, 12 and 35 and carries it to Pump Station 6 at the east
end of the 288'h Street Trunk.

Pump Station 6 also collects wastewater

flow from Subbasins 10 and 5 (a portion of which is pumped by Pump
Station 26).

Pump Station 6 delivers all of this flow to a 16-inch diameter

force main, which is the easterly half of the 288th Street Trunk, to the
gravity portion of the 288th Street Trunk which begins at 23'd Place South.

Subbasin 4 flows from the north directly into the gravity portion of the
288"

Street Trunk.

and 11"

The Steel Lake Trunk (north along 13" Place South

Avenue South) collects flow

delivers it to the 288"

from Subbasins 9 and 11 and

Street Trunk just east of the Auburn-Redondo

Siphon in the trunk.

Flows from Subbasins 1, 38, and 7 are collected into Pump Station 7· via
Pump Station 39, the Woodmont Trunk (south along Redondo Beach Drive
South), and Pump Stations 8 and 9. Pump Station 7 then pumps into a 14inch diameter force main to the west end of the 288" Street Trunk.

The

4" Avenue Trunk and the Del Ray Trunk deliver flows from Subbasin 8 and
Subbasin 17, respectively, directly to the Redondo WWTP.

LUD Wastewater Plan Amendment 2
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TABLE 1- 4-1
LAKEHAVEN UTILITY DISTRICT
PUMP STATION CHARACTERISTICS

5

Station Number

6

,

7

8

9

10

Street

Redondo Waterfront

North Redondo

South Redondo

Twin lakes

PI. S &
S 298th St,

32"" Ave, S &
S 288" St,

Redondo Beach Dr.
& Redondo Way S

Redondo Beach Dr ,&
S 280" St,

28714' Redondo
Beach Drive

35th Ave, SW &
SW 320" St,

Jun-63

Jun-69

Apr-65

Apr-65

Apr-65

Mar-67

LUD

LUD

LUD

ROW

ROW

LUD

Redondo

Redondo

Redondo

Redondo

Redondo

lakota

Subbasins Served

12

10

-

38

7

20, 26, 27

Pump Stations Served

12

Camelot

Station Name

36th

Address
Date Constructed
Property
Basin/Subbasin

S

288th

8,9

39

-

32,11

Dry Pit Triplex

Dry Pit Triplex

Dry Pit Triplex

Dry Pit Duplex

Dry Pit Duplex

Dry Pit Triplex

16' x 6'

20' x7'

22' x 14'

6' Dia

6' Dia

15' x 8'

15"

21 "

18"

12"

8"

8"

8"

16"

14"

6"

6"

20"

458'

3535'

2487'

30'

15'

2879'

Pump Station 6

288" Street Trunk

288" Street Trunk

Pump Station 7

Pump Station 7

Twin lakes Trunk

3

3

3

2

2

3

Fairbanks Morse
#D5436WD

P6X-05 Cornell
#4NHTA-J M-40-4

3 x 30

3 x 150

2 x 40

2 x 7,5

90

177

1 18

20

12

128

Measured Station Capacity
(gpm) with largest pump out
of service

1256

2844

1014

307

309

2551

Controls

Sonic

Sonic

Bubbler

Sonic

Sonic

Sonic

John Deere
#6059TF 003 \
Kohler (100 kw)
#100ROZJ/l

Cummins

#V1710PG500 \
III (300 kw)
#300D34

John Deere
#607 AF-OO(L)\
Kohler (150 kw)
#150ROZJ71 I

Lift Station
unneeded- 18"
gravity

lift Station
unneeded - 8"
gravity

Station Type
Size of Wet Well
Pipe Size IGravity)

In

Pipe Size (Force main) Out
Length of Force Main
Pumps To
Number of Pumps
Make & Model of Pumps
Size of Motors

(Horsepower)

Total Head

Emergency Power Generator

_ Fairbanks Morse
#5444

5,26,30,31,35.41

,

"

Cornell
4NMLHVM5-8
,4NMRHVM5-8

,

2x5

,

LUD Wastewater

Fairbanks Morse
#J351-0589540
#544C/#5444C
, 3 x 60

.

Cummins
#NT 855 P130 '
III (175 kwl
#175233
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TABLE ,- 4-1 (Continued)
LAKEHAVEN

UTILITY DISTRICT

PUMP STATION CHARACTERISTICS

11

12

13

22

24

Twin lakes #5

Kilo

Sisters

West Campus

1at Avenue

31401 36'" Ave. SW.

37th Ave. S. &
S. 304" St.

31'" Ave. SW. &
SW. Dash Point Rd.

6'" Ave. S. &
S. 348" St.

1" Ave. S. &
S. 331'" St.

Jun-66

Oct-69

Apr-61

Jan-75

Oct-78

ROW

ROW

Easement

LUD

Easement

Lakota

Redondo

Lakota

Lakota

Lakota

20

25

15

30,35

29

-

-

-

33

-

Dry Pit Duplex

Dry Pit Duplex

Pneumatic Ejector

Dry Pit Duplex

Dry Pit Duplex

6' Dia

6' Dia

3' Oia

10' Oia

6' Dia

8"

12"

6"

12"

8"

4"

6"

4"

12"

6"

1333'

587'

1003'

2976'

855'

Pump Sta. 10

Pump Sta. 5

Lakota Trunk

Lakota Trunk

Lakota Trunk

2

2

2

2

2

Y somans
#545

Cornell
#4NHTA-CSV-40-4

Clow
#N-4310

2x3

2x 100

2x20

Station Number
Pump Station Name
Address
Date Constructed
Property
Basin/Subbasin
Subbasins Served
Pump Stations Served
Station Type
Size of Wet Well
Pipe Size (Gravity)

In

,

Pipe Size {Force main) Out
length

of Force Main

Pumps To
Number of Pumps

Cornell #4NMTRHVMI

Cornell
#4NMTLHVM71/2-

2 x 10

2 x 7.5

Total Head

62

46

30

164

83

Measured Station Capacity
(gpm) with largest pump out
of service

134

286

30

1367

339

Bubbler

Bubbler

Tank Probe Sensors

Sonic

Sonic

Trailer-Mounted Portable
Equipped

Trailer-Mounted
Portable Equipped

Trailer-Mounted
Portable Equipped

Cummins
#V125006S\ILI (300 kw)
#300034

John Deere
#4039TI001\ILI (60 kw)
#60RZJ71

Make & Model of Pumps
Size of Motors (Horsepower)

Controls
Emergency Power Generator

'.

LUD Wastewater Plan Amendment 2
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TABLE I- 4-1 (Continued)
LAKEHAVEN

UTILITY DISTRICT

PUMP STATION CHARACTERISTICS
Station Number

.

30

31

Kingco Estates #3

UUO No. 41/Star lake

27"' Ave. S. &
S. 284'h St.

37"' Ave. S. &
S. 284"' St.

37'h Ave. S. &
S. 279'h St.

43" Ave. SW. &
SW. 337"' St.

12"' Ave. S. &
S. 359"' St.

May-80

May-SO

May-80

Feb-8S

Jun-87

Property

Easement

ROW

Easement

Easement

Easement

Basin/Subbasin

Redondo

Redondo

Redondo

lakota

Lakota

Subbasins Served

5

6

3

26

Pump Stations Served

-

43

-

-

39
40 & 42

Dry Pit Duplex

Dry Pit Duplex

Dry Pit Duplex

Submersible Duplex

Dry Pit Duplex

6' Dia

6' Dia

6' Dia

6' Dia

8' Dia

8'

8'

12'

8'

12'

6'

8'

8'

6'

10'

266'

1495'

1222'

1148'

4334'

Pump Sation 6

Pump Station 6

Pump Station 6

lake Jeanne Trunk

2

2

2

2

2

Cornell
#4NNTVMLH5-6
#4NNTVMRH5-6

Cornell
#4NNTVMLH 15-4
#4NNTVMRH 15-4

Smith & Loveless
#4C3

Paco / Submersible
#412-'1

Smith & loveless
#4D4A

2x5

2 x 15

2 x 30

2 x 20

2 x 40

26

Station Name

UUO No. 40

Address
Datil Constructed

Station Type
Size of Wet Well
Pipe Size (Gravity)

In

Pipe Size (Force main) Out
length

of Force Main

Pumps To
Number of Pumps
Make & Model of Pumps
Size of Motors (Horsepower)

-

.

33

32
Wedgewood West 11/

ULiO No. 53

Pump Station 22 -'-

.

Total Head

29

64

92

124

120

Measured Station Capacity
(gpm) with largest pump out
of service

157

246

506

103

538

Sonic

Sonic

Bubbler

Bubbler

Trailer-Mounted Portable
Equipped

Kohler 40 ROZJ (40KWI

Controls
Emergency Power Generator

Bubbler .
Trailer-Mounted Portable
Equipped

..

Mitsubishi
Trailer-Mounted Portable
#6D22PT\Merlin 1175 kw)
Equipped
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TABLE 1-4-1 (Continuedl
LAKEHAVEN UTILITY DISTRICT
PUMP STATION CHARACTERISTICS
34

35

36

37

38

39

Station Name

Schade Palisades

Nicholson Place

ULiO No. 52

Emerald Forest

Quail Run

Woodmont

Address

39'" Ave. SW.

47'" Ave. S.

12'" Ave. SW.

& SW. 310'" St.

& S 308'" St.

& SW. 296" St.

1" Ave. S,
& S 352"" St.

33" PI. SW. &
SW. 316"'.St.

26431 7'" Ave. S.

Apr-87

Jul-85

Dec-85

1989

1991

May-92

ROW

ROW

Easement

Easement

Easement

Easement

Lakota

Redondo.

lakota

Lakota

Lakota

Redondo

15

25

16

28

20

1

-

-

-

-

-

-

Submersible Duplex

Submersible Duplex

Dry Pit Multi-stage

Dry Pit Duplex

Dry Pit Duplex

Dry Pit Duplex

8' Dia

8' Dia

8' Dia

8' Dia

la' Dia

6' Dia

Pipe Size (Gravity I In

6"

B"

8"

10"

8"

B"

Pipe Size IForce main) Out

2"

6"

B"

B"

6"

2.5"

1022'

7B51'

3754'

1123'

722'

1479'

Lakota Trunk

Pump Station 6

Dash Point Trunk

Panther lake Trunk

Lakota Trunk

Pump Station 8

2

2

4 (two stagel

2

2

2

Myers
Submersible
WGX50H-21

Flygt
Submersible
CP-351-452

Cornell
#4414TRHVM40-4

Cornell
#4414TLHVM30-4

Size of Motors (Horsepower)

2x5

2x20

4x40

2x30

Total Head

127

112

125

Measured Station Capacity
(gpm) with largest pump out
of service

31

285

Bubbler
Trailer-Mounted
Portable Equipped

Station Number

Date Constructed
Property
Basin/Subbasin
Subbasins Served
Pump Stations Served
Station Type
Size of Wet Well

Length of Force Main
Pumps To
Number of Pumps
Make &. Model of Pumps

Controls
Emergency Power Generator

-

Cornell
#4414T-V-15-6
#4414T-VM-15-6

Submersible
G2HX300CD

2xl0

2x3

113

75

45

367

39B

157

52

Sonic

Bubbler

Sonic

Bubbler

Bubbler

Trailer-Mounted
Portable Equipped

Trailer-Mounted
Portable Equipped

Trailer-Mounted
Portable Equipped

Trailer-Mounted
Portable Equipped

Trailer-Mounted
Portable Equipped

.
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Station Number

40
Rainier View

Station Name

29th Ave. S. &
S. 368'" St.

Address
Date Constructed

Feb-94

Feb-93

Dec-93

LUD

LUD

East Hylebos
34

Redondo

LUD
East Hylebos

3

33

Propertv
Basin/Subbasin
Subbasins Served
Pump Stations Served
Station Type .

Pit Multi-stage
12' Dia

Dry

Pit Duplex
6' Dia

46
Weyco Rec. Center

54th Ave. S. &
S. 281" St.

S. 344'" St. &
East Belt Road

April-2002

May-2001

Redondo
6

lakota
31

-

-

Dry Pit Duplex

Submersible Duplex

12' Dia
30"
4"

10' Dia
10"
8"

10"
4"

6230'
Pump Station 6
4 (two stage)

560'
Pump Station 33

Cornell
#4NNT-VM-5-6

Cornell #4NNT-20-4
#4414T 20-4lH
#4414T20-4RH

Paco
#53-47012
330100-1652

2x5
NA

4 x 20
252

2x5
50

90

223

189

108

562

Sonic
Trailer-Mounted Portable
Equioped

Sonic
Trailer-Mounted Portable
Equipped

Sonic
Trailer-Mounted Portable
Equipped

Sonic
Kohler
100 ROZJ I100KW )

Sonic

370'
Pump Station 33
2

Make & Model of Pumps

-

Emergency Power Generator

Dry

43
Woodbrook

8"
4"

Pumos To
Number of Pumps

Controls

Pit Duplex
6' Dia
30"
4"

-

-

Dry

Size of Wet Well
Pipe Size (Gravitv) In
Pioe Size (Force main)OLit
Length of Force Main

Size of Motors (Horsepower I
Total Head
Measured Station Capacity
(gpml with largest pump out
of service

TABLE 1-4-1 (Continuedl
LAKEHAVEN UTILITY DISTRICT
PUMP STATION CHARACTERISTICS
41
42
Forest Hills
Alderglen
5235 S. 279th St.
25'".Ave. &
S. 355'" PI.

2

2402'

4356'

Pump Station 30
2

lakota Trunk

Cornell
4NNT-VM-2D-4,and
4X4X14T-VM-20-4, lH
and RH
2 x 30
215

.

2
Fairbanks Morse
5433MTK
2 x 25
99

Onan
60 DGCB(60KW)

'---.;;:;;:;;:::.~;;;
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TABLE 1-4-2
LAKEHAVEN UTILITY DISTRICT
SIPHON CHARACTERISTICS

.

Auburn-Redondo
Siphon

Meredith # 1
Siphon

Dash Point Rd.
Siphon

Milton #1
Siphon

Milton #2
Siphon

Milton #3
Siphon

S. 288" St.

S. 292"' St.

SW Oash Point Rd.

Easement approx.
alignment of
22"" Ave. S.

Easement approx.
alignment of
20th Ave. S.

Easement approx.
alignment of
S. 380'h PI.

12th Ave. S.

Approx.
63" Ave. S.

Approx.
42"' Ave. SW.

North of Hylebos
Creek

Approx.
S. 375th St.

Approx.
18th Ave. S.

11'h Ave. S.

65th Ave. S.
(Meredith Ave. S.l

Approx.
38th Ave. SW.

Approx.
22"' Ave. S.

Approx.
S. 377" Street (In
Puget Sound
Energy ROW) .

Puget Sound
Energy ROW

Approx. Length (ftl

520

480

1610

230

340

480

Number of Barrels

3

1

1

3

3

2

Diameter & Type of
Pipe Barrels

6" Cast fron, 16"
and 18" 01 with
plastic liner, and
18" and 24" HOPE

6" 01

8" 01

4" Of, 12" 01 &
8" 01

4" 01,10" 01 &
8" 01

6" Of & 6" 01

May-69

Nov-78

Apr-65

Jan- 79

Jan-79

Jan-79

Jan-91

Jan-91

Jan-91

Siphon Nama

Along

.

From

To

Date Constructed
Date Upgraded

Apr-9.9, Aug-02
ROW & Easement

ROW & Easement

ROW

ROW

LUO

LUD

Redondo

Meredith

Lakota

East Hylebos

East Hylebos

East Hylebos

Crosses

Ravine!AuburnRedondo Rd.

Creek and Ravine

Low Spot in Terrain

Hylebos Creek

Hylebos Creek

Hylebos Creek·

Pipe Size Siphon
Connects From

21" Concrete &
10" AC

8" PVC

8" PVC & 8" PVC

12" Concrete &
12" Concrete

15" Concrete

15" Concrete

Pipe Size Siphon
Connects To

21 " Concrete

8" PVC

12" Ductile Iron

15" Concrete

15" Concrete

15" Concrete

Property
Basin

LUD Wastewater Plan Amendment 2
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•

The Redondo Drainage Basin is almost entirely developed.

The bulk of the

area, more than 90%, is zoned and developed as single family (60%) and
multi- family (30%) residential. The remainder of the customers within the
basin includes institutions/schools

and some businesses along the Pacific

Highway South corridor.

1-4.2.2

lakota Drainage Basin
The lakota Drainage Basin is positioned in the south half of the District and
is nearly 9,000 acres in size. It is bounded by Pierce County on the south
and southwest, Puget Sound on the northwest, the Redondo Drainage Basin
to the north, and the Cities of Auburn and Algona on the east. The entire
basin drains to the lakota WWTP. The 19 subbasins included in the basin
are Subbasin Numbers 14,15,16,18,19,20,21,22,23,24,26,27,28,
29, 30, 31, 32, 35, 36, 37, and 39.

•

Twelve pump stations serve the

basin. The wastewater generated in the lakota Basin generally flows from
the southeast to the lakota WWTP in the northwest portion of the basin.

There are several trunk pipelines serving the basin that are shown in Figure
1-4-2.

The main trunk for the .basin (lakota Trunk) is composed almost

entirely of 30-inch and 36-inch diameter concrete pipe except for small
portions of both 27-inch and 48-inch diameter concrete pipe.
Trunk

begins on the

Weyerhaeuser lake
Subbasin 31.

east

side of

Interstate

5

(1-5) just

The lakota
north

of

where it collects flows from Pump Station 46 and

It then crosses under 1-5 to 23"' Avenue South where it

proceeds north until it turns westward on South 330'h Street and collects
flow from Subbasins 24 and 37 to the north. The lakota Trunk turns south
from South 330,h Street onto 16" Avenue Squth and then west again onto
South 331" Street.

As the trunk turns from South 331" Street to "loop"

south and north on 8th Avenue South, it collects flow from Pump Station
22, which serves Subbasins 30 and 35, and Pump Station 33, which serves
Subbasin 39.

The lakota Trunk turns west from 8" Avenue South onto

South 328'h Street, where it collects flow from Subbasin 29 and Pump

LUD Wastewater Plan Amendment 2
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Station 24.

•

It then turns north from South 328th Street on 2nd Avenue

Southwest and then west on Southwest 320th Street, where it collects flow
from Subbasins 22 and 23. After heading west on Southwest 320th Street,
the Lakota Trunk meets and merges with the Panther Lake Trunk.

The Panther Lake Trunk pipeline is predominately

comprised of 42-inch

diameter concrete pipe. It flows north from a point south of Panther Lake to
the point where it flows into the Lakota Trunk at 13th Avenue Southwest
and 320'h Street.

The Panther Lake Trunk currently collects flows from

Subbasins 28 and 36 and from Pump Station 37 (which serves a portion of
Subbasin 28).

After merging with the Panther Lake Trunk, the Lakota Trunk

proceeds north on 13th Avenue Southwest,
21 along the way.

collecting .flow from Subbasin

It then turns northwest across the Lakota Junior High

School property to Southwest Dash Point Road where it collects flow from
Subbasin 18 and Pump Station 36, which
crossing Southwest
Trunk

meanders

serves Subbasin 16.

Dash Point Road at 21st Way Southwest,

west

approximately

along Southwest·

After

the Lakota

312'h Street to

Southwest Dash Point Road where it collects flow from Pump Stations 10,
11, and 38. Pump Stations 11 and 38 serve Subbasin 20. Pump Station 10
serves Subbasins 26 (including flow from Pump Station 32) and 27 via the
Lake Jeane Trunk and the 30th Avenue Trunk respectively.

Pump Station

10 delivers its flow to the Lakota Trunk through the Twin Lakes Trunk
(along 27'h Avenue Southwest).

The Lakota Trunk proceeds northwesterly

along Southwest Dash Point Road where it collects flow from Subbasin 15
(which is served by Pump Stations 13 and 34) and finally delivers all of its
flow to the Lakota WWTP.

Subbasin 19 is delivered to the Lakota WWTP

via the trunk pipeline along Southwest Marine View DrivelDash Point Road
and the Dash Point Siphon.

The Lakota Drainage Basin is not entirely developed. The majority of the
developed area, more than 60%, is zoned and developed as single family
140%) and multi-family

residential (20%). The remainder of connections in

the basin includes institutions/schools

(10%). office and retail businesses

-r--;.;;;~;;:
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(25%) around the Sea-Tac Mall area and the Pacific Highway

South

corridor, and industries (5%).

1-4.2.3

Midway Drainage Basin
The Midway Drainage Basin is positioned at the northern-most part of the
District and is approximately

150 acres in size.

It is bounded by the

boundaries of Sub-basins 38 and 4 on the southwest, Military Road on the
southeast, 1-5 on the east, and by the Lakehaven Utility District corporate
. boundary on the north.

The entire basin drains to. the Midway Sewer

District for treatment and disposal. The only subbasin included in the basin
is Subbasin Number 2.

Eight-inch and smaller gravity pipelines serve the

entire basin and the wastewater generally flows north out the District.

The Midway Drainage Basin is almost entirely developed.

The entire area

is zoned and developed as single family (23%) and multi-family

(77%)

residential.

1-4.2.4

Meredith Drainage Basin
The Meredith Drainage Basin is positioned on the east side of the District
and is approximately 350 acres in size.

It is bounded by the boundary of

Subbasin 12 on the west and by the current lakehaven
sewer service area boundary on the remaining sides.

Utility District

The entire basin

drains through the City of Auburn to the King County-Metro interceptor for
treatment

and disposal.

extensive

regional

King County-Metro

wastewater

collection

owns

and operates

and treatment

system

an
that

provides for the transport, treatment and disposal of wastewater generated
throughout the greater King County area.

The only subbasin included in

the basin is Subbasin Number 13. The entire' basin is served by8-inch
smaller gravity pipelines that generally flow east out the District.

and

Meredith

Siphon #1 is used to discharge some of the flows to the 18-inch diameter
concrete pipeline through the City of Auburn to the King County-Metro
interceptor.

LUDWastewaterPlan Amendment 2
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The Meredith Drainage Basin is not completely developed.

The bulk of the

area, more than 90%, is zoned and developed as single family and multifamily

residential.

The remainder of the basin is composed of school

property.

1-4.2.5

Tacoma Drainage Basin
The Tacoma Drainage Basin is positioned on the southwest

side of the

District along the King/Pierce County line and is approximately 69 acres in
size.

It is surrounded by Subbasins 14, 26 and 36.

subbasin currently included in the basin: Subbasin 40.
by gravity to the City of Tacoma's system.

There is a single
Subbasin 40 flows

The District

is currently

pursuing project lS-3 to divert all flows generated in Subbasin 40 from
Tacoma's

system

to

the

lakota

Treatment

Plant.

This

project

is

anticipated to be complete by the end of 2003.

Small portions of the Tacoma Drainage Basin (Subbasin 40) are either not
developed or do not have wastewater collection systems.

Almost all of

the developed area, 98%, is zoned and developed as single family (77%)
and multi-family (21 %) residential.

1-4.2.6

East Hylebos Drainage Basin
The East Hylebos Drainage Basin is positioned in the southeastern-most
part of the District, and is approximately 2,000 acres in size. It is bounded
by 1-5 and Milton Road South on the west, by Highway 18 on the north, by
the lakehaven

Utility

District corporate boundary on the east, and by

Pierce County on the south.

There are currently two subbasins included in

the basin and they are Subbasins 33 and 34. Pump Stations 40 and 42
serve portions of Subbasin 33.

The main trunk that serves this basin is a 12-inch and 15-inch diameter
concrete pipe along the Puget Sound Energy Right-of-Way (Hylebos Trunk)
and collects flows from Subbasin 34 along its entire length.

Portions of

Subbasin 33, Pump Station 40, and Pump Station 42 connect to the
LUD Wastewater Plan Amendment 2
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Hylebos Trunk by means of two

12-inch diameter trunks.

One 12-inch

diameter trunk runs along 25th Avenue South and the other southward
along Kits Corner Road South. These two trunks merge to flow through
Milton Siphon #1 and then down 22"d Avenue South to Milton Siphon #2
at the connection point to the Hylebos Trunk.

A portion of Subbasin 34

flows through Milton Siphon #3 to reach the Hylebos Trunk, The Hylebos
Trunk carries all the flow to a 21-inch diameter Pierce County Trunk that
carries the flow to the City of Tacoma system for treatment in accordance
with existing agreements. The District is currently constructing portions of
the South End Diversion Trunk

which will transfer portions of these flows

west to the lakota Basin.

large portions of the East Hylebos Drainage Basin are either not developed
or do not have wastewater

collection

systems.

Almost

all of the

developed area is zoned and developed as single-family residential.

The

remainder of the basin is composed of institutions/schools.

1-4.2.7

West Hylebos Drainage Basin
The West Hylebos Drainage Basin is positioned in the south-central part of
the District on the west side of the East Hylebos Drainage Basin. Although
this basin falls within the lakehaven Utility District boundaries and future
service to this area is ,anticipated, planning for this future area was not
included as part of this amendment.

1-4.3

COllECTION

SYSTEM REQUIREMENTS

In order to evaluate the District's

existing system and plan for adequate future

improvements to the collection system, it is necessary to define the District's
minimum

design criteria.

domestic wastewater
uses; capacity

Minimum

design criteria

identified

include:

typical

quantities generated by various customer classes and land

requirements for various components of the system; projected

infiltration and storm/surface water inflow rates; and, peaking factors to be used in
the design of facilities. These criteria are addressed in the first part of this section.

LUD. Wastewater
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The State Department of Ecology's

(DOE) "Criteria for Sewage Works Design"

(latest edition is dated December 1998), in cooperation with the State Department
of

Health

(DOH), sets

forth

the

standards,

guidelines

and minimum

design

requirements for sanitary sewer systems operating within the State of Washington.
This document, together with the District's minimum requirements, establishes the
design criteria and construction

standards to be used in evaluation and design.

In

addition, the District is required to comply with the requirements and regulations of
the jurisdictions within which it operates.

1-4.3.1

Design Period
In planning sewage facilities,

it is necessary to evaluate both present

conditions and future service needs, and to design a system compatible with
variable demands over a given length of time, or design period.
minimum

design period should be used in evaluating

developing a plan for future system improvements.

A 20-year

the system

and

However, the capacity

analysis for the sizing of the trunk or interceptor lines and other facilities
should consider a longer life expectancy (up to 50 years).

1-4.3.2

System Design and Construction
All sanitary sewer systems shall be designed in accordance with

good

engineering practices and by a professional engineer registered in the State
of Washington.

All pipelines comprising the District's collection system shall

be designed and constructed

in accordance with the latest "Criteria for

Sewage Works Design", the District's
requirements put forth
constructed

sewer extension policies, and the

in the 1999 Plan.

according to the District's

maintained by the District.

All sewer pipelines shall be

standards and will be owned and

All construction'

work

and materials shall

conform to the most current edition of the Washington State Department of
Transportation

(WSDOT) and American Public Works Association

IAPWA)

Standard SpeCifications and Standard Plans for Road, Bridge and Municipal
Construction, except where modified.

Wastewater

system facilities shall be designed' with sufficient

capacity to
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carry peak flows from the tributary area at ultimate development,
other

criteria

has

been

established

Wastewater

systems

containment

of sanitary wastes

and/or

shall be designed

approved

by the

and constructed

unless
District.

to achieve total

and to minimize infiltration and inflow.

Generally, when actual flows in an existing pipe or pump station reach 85
percent of existing design capacity,

the District will consider whether to

recommend capital improvement in that area.

Specific requirements
collection system,

for the design of the various components

including size. material, slope or pressure,

of the

location and

design life are discussed in the following sections.

1-4.3.3

Combined Sewers
No combined sanitary and storm sewers

exist or are allowed within the

District.

1-4.3.4

Overflows
No overflows or new overflow structures will be permitted.
the design of a pump station, consideration
where

overflow

could occur

in the

However, during

should be given to situations

unlikely event

that

all emergency

provisions should fail.

1-4.3.5

Collection Sewers
lakehaven

Utility District's preference is gravity systems and trunk pipelines.

However, in some cases, low pressure sewer systems may be the most cost
effective means of providing sewer service and the decision to install a
gravity trunk pipeline or large low pressure main will be left to the District at
the time of the installation of the facilities.
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TABLE 1-4-3
LAKEHAVEN UTILITY DISTRICT
ESTIMATED SEWER FLOWS BY POPULATION TYPE
Population

Type

Average Dally Flow

Residential

60 gal/person/day

Office/Retail

35 gal/employee/day

Industrial

75 gal/employee/day

Institutional

35 gal/employee/day

Additional

Flow

High School

15,000 gal/school/day

Junior High School

10,000 gal/school/day

ElementarylContinuing

5,000 gal/school/day

School

Capita per ERU •
Average flow rates were determined from King County's "Regional Wastewater Services
Plan" and the State DOE "Criteria for Sewage Works Design".
Average flow rates indicated do not include infiltration and inflow.
'Source is PSRC census tract data; "ERU· means Equivalent Residential Unit

TABLE 1-4-4
LAKEHAVEN UTILITY DISTRICT
PEAKING FACTORS
(Used to convert Average Daily Flows to Peak DailyFlowsl
Type of Facility

DOE
Standard (1998)

K.C.-Metro
Standard

Lakehaven Utility
District Standard

Lateral and Local Sewers

4.0

-

4.0

Trunks and Interceptors

2.5

-

2.5

Heavy Industrial

-

2.0

2.0

Light Industrial

-

3.0

Commercial

-

-

3.0

Pump Stations

•

-

3.0
2.5

Peaking Factors indicate the multiplier to be used to determine peak flows.
Peaking factors do not apply to infiltration and inflow.
In some cases, the computer model developed for the Lakehaven Wastewater
may be the preferable means of determining peak flow .
• Pump Station design flows
model

~}
..

system

based on peak hour or peak period (less than one hour) from

LUD Wastewater
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1-4.3.6

Gravity/Pressure Sewers
lakehaven Utility District's preference is gravity systems and trunk pipelines.
However, in some cases, low pressure sewer systems may be the most cost
effective

means of providing sewer service and the decision to install a

gravity trunk pipeline or large low pressure main will be left to the District at
the time of the installation of the facilities.

Pump stations will be allowed

only after thorough investigation has shown that no other feasible alternative
exists.
analysis.

Cost effectiveness

may be one of the criteria considered in the

If pump stations are required. the force mains and inverted siphons

serving them should be designed as pressure pipelines.

The pipe size for

force mains should be selected to provide for at least 2, and preferably 3,
feet per second self-scouring velocity.

The total dynamic head (TDH) for

pump stations shall be less than 170 feet when feasible.

Maximum velocity

in force mains should be 8 feet per second. The minimum pipe size for force
mains shall be 4-inch diameter pipe, except on low pressure systems which
may require smaller diameter pipes to achieve flushing velocities.

The minimum size allowed for inverted siphons is 6-inch diameter pipe.
siphons shall have at least two barrels to meet DOE standards.

All

Sediment

buildup at low points in siphons is of major concern and therefore, blow off
valves must be provided.

Air relief valves should be placed at high points to

avoid air locking if the inlet and outlet structures do not serve as air release
points.

In general, proper facilities must be provided for the force mains and

inverted siphons to prevent blockage and plugging and to allow for proper
maintenance and cleaning.

In certain instances, where size of the area to be served is too small to
warrant the expense of a pump station, or where the physical characteristics
of the area make it impractical

or difficult

to otherwise

serve an area,

individual pumps, low pressure sewers, and/or vacuum sewer systems may

•

be considered by the District.

Approval of such systems shall be at the sole

discretion of the District .
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1-4.3.7

Trunk and Interceptor Sewers
Trunk and interceptor sewers shall be designed with sufficient

capacity to

carry peak flows at ultimate development conditions {where feasiblel based
on the results of the computer model and/or the criteria established in Tables
1-4-3 and 1-4-4. This flow represents the sum of several loadings calculated
separately for each section of sewer or tributary area. The loadings consist
of peak wastewater

flows,

groundwater

infiltration,

surface water inflow,

and any other quantities which are unique to the individual pipeline reach.
Modeling may indicate minor surcharging when none exists.
should be limited to 1 to 2 feet above the pipe crown
development conditions whenever feasible.

Surcharging

under ultimate

Consideration of the existence

of low-lying basements, minimally sloped side sewers, historic grease buildup

in the

determination

sewer

mains,

whether

and

other

factors

or not the District

will

be

included

in the

will allow pipeline capacity to

include any surcharging effects under ultimate development conditions.

1-4.3.8

Flow Rates
Flow in a wastewater
industrial wastes,

system is comprised of domestic,

groundwater

portions of the wastewater

infiltration

commercial and

and surface water inflow.

All

system must be capable of carrying the peak

flows from these sources. Table 1-4-3 identifies the typical flows associated
with various land use types.

There are two methods used in determining the peak wastewater
new and existing wastewater
use of diurnal curves.

systems:

flow for

the peaking factor method and the

The peaking factor method applies a simple multiplier

to average flows in order to arrive at a maximum flow over a defined period
of time, and systems are designed based on this peak flow.

Typical peaking

factors are shown in Table 1-4-4. The peaking factor method is conservative
to the point that a large margin of safety is often provided.

Therefore, for

new sewers, the peaking factor method can allow for the uncertainties of
future development.

However, for the evaluation of existing sewers and the

design of new sewers in older, more completely

developed

areas, the

•

peaking factor method of analysis may significantly

overestimate the actual

flows and subsequently lead to underestimating capacity available in existing
sewers.
than

This can result in the construction of unnecessarily larger facilities

required.

The

computer

model

developed

for

the

lakehaven

wastewater system uses the diurnal curve method, an analysis which routes
flows based upon diurnal curves through the collection system.
curve reflects the actual flow

patterns throughout

A diurnal

the day for users in

different land use areas, rather than just estimating the peak flow for the
users.

Therefore, the diurnal curve method more accurately predicts the

wastewater flow and how it reacts to the significant features of the system
and is more precise than the peaking factor method in the depiction of flow
rates. A more detailed discussion of the diurnal curves and other parameters
used in developing the lakehaven model is included in Section 1-4.4.3.

1-4.3.9

•

Infiltration and Inflow
Infiltration is groundwater that enters the wastewater

system through pipe

joints, manhole connections, porous pipes or similar openings in the system .
Inflow

is surface water that enters the sewer system through

covers or illegal connections
drains.

Limiting infiltration

such as footing
and inflow

manhole

drains, roof drains or area

is a primary goal of wastewater

utilities, as both infiltration and inflow unnecessarily contribute to flow in the
system, reduce capacity in the system available for wastewater

flow, and

add to treatment and disposal costs.

Infiltration and inflow rates (I & I) are expressed in units of gallons per acre
per day (gpadl.

Although new sewer pipelines are constructed of materials

and methods to eliminate I & I. some allowances must be made for the
future

deterioration

of facilities

and potential

illegal connections

to the

system.

Identifying inflow or infiltration sources in the collection system can require a

•

substantial amount of time and effort.

If significant problems are suspected

in certain areas, some method (i.e. flow recording, smoke testing, or video
LUD Wastewater
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inspection) of locating and measuring the amount of infiltration
should be utilized.

and inflow

Once the source and magnitude of the problems are

located, they can be scheduled for proper maintenance and repair.

1-4.4

COLLECTION SYSTEM MODELING
This section describes the analysis of the collection system's ability to meet the
needs of the existing and projected population of the District's sewer service area.
In order to perform this analysis, the computer model, which was developed for the
Lakehaven Utility District sewer system and used for the 1999 Plan, was used to
evaluate the future

collection

modeling the system

system

mains.

is Hydragraphics

The computer

software

used in

by Pizer Engineering Software,

Inc. of

Seattle, Washington.

Hydragraphics

is the latest development of the "Hydra"

software which has been

used extensively for many years and has proven to be a useful tool in the analysis
of storm water and wastewater
AutoCAD

systems.

and utilizes the AutoCAD

The model utilizes various interfaces with

layering system to create relevant system

database files used by the Hydragraphics

model data.

The layering system used in

the lakehaven model includes separate layers for land use (and population datal.
conveyance system data (facilities and infiltration
basin boundaries.

•

and inflow rates), and drainage

The model utilizes all three of these layers to determine flows in

various portions of the system and identifies potential problem areas under a given
set of development conditions.

Detailed descriptions of the data developed for the

model is included in that plan.

1-4.4.1

Data Input
The model

is designed

to

analyze the

comprehensive planning purposes.

larger pipelines

or trunks

Therefore, all pipelines smaller than 10-

inches in diameter were excluded, except those key facilities
pump stations

for

that serve

(i.e., force mains or smaller gravity pipelines that convey flow

to the trunk system) .
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•

· In developing

the

model's

Conveyance

mapping provided by the District
included the District's
drawings

System

was utilized.

layer, existing

system

The mapping provided

existing system map (in AutoCAD) and "as-built"

for the portions of the system

changed since the 1999 Plan

modeling was completed.

The future system pipelines were added to the conveyance system layer to
allow modeling.

The pipeline

inverts and sizes were estimated to begin

modeling and modified as required during modeling.

Updated pump station data was also used to modify the Conveyance System .
layer of the model.

This information was provided by the District and is

summarized in Table 1-4-1. Please note that the actual volume of wet wells
was determined by calculating area and estimating the height of the wet well
based on the lag pump "on" set point level.

The final component of the Conveyance System Layer is the infiltration and
inflow rates established for various areas of the District.

These rates were

estimated and entered into the model as described in Section 1-4.4.2 below.

1-4.4.2

Development of System Flows
Municipal

wastewater

consists

infiltration and surface water inflow.
Hydragraphics

of

basic

sanitary

flow,

groundwater

These types of flow are included in the

modeling process. A more detailed discussion of these flows

and how they were entered into the model is contained in the 1999 Plan.

1-4.4.2.1

Wastewater Flows
Hydragraphics allows for the use of population data to develop
the amount of wastewater

flow

through the system.

population data for each Transportation

The

Analysis Zone (TAZ)

area was entered into the Land Use layer of the computer
model for each of the years to be analyzed.

The 1999 Plan

built computer models for 1997/Existing, 2007, 2017 and for
LUD WastewaterPlan Amendment 2
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fully developed (buildoutl.

An appropriate number of residents

using on-site wastewater disposal systems was calculated for
each drainage subbasin and this number was used to reduce
the existing (1997) population data.

The number of residents

using on-site disposal systems is expected to be reduced by
50% by 2017 and totally eliminated by the time the area is
fully developed.
data.

This reduction is reflected in the model input

This amendment used the same population data for the

2017 and buildout conditions.

The existing conditions were

not run for this amendment.

1-4.4.2.2

Infiltration and Inflow
Infiltration

occurs as a result of groundwater unintentionally

entering the wastewater system through joints and cracks in
pipes and manholes.

The volume of infiltration

influenced by age and condition
amount

of rainfall.

Infiltration

is mainly

of the system and by the
is also affected

by system

proximity to larger bodies of water and by tidal influences near
low lying seashores.

Inflow

is the water that unintentionally

system directly.

enters the sanitary

Inflow might occur due to overflowing storm

drain systems or might result from illegal connections to the
sanitary sewer system (typically

from area, roof or footing

drains).

Typical values to compensate for I & I in system evaluation
and design are 600 gpad for' infiltration
inflow.
suit

and 500 gpad for

These typical values must be adjusted accordingly to

local

conditions.

For

example,

older

facilities

are

determined on a case-by-case basis and can be as high as
1,200 gpad for infiltration and 2,000 gpad for inflow.
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Specific data regarding actual I &·1 rates are seldom available
and must therefore be estimated from other available data.

In

the 1999 Plan, I & I was estimated for primary drainage basins
by comparing
flows.
data

Peak Day flows to Average Dry Weather Day

Please note that although accurate peak day influent
was

available

for

the

lakota

treatment

plant,

flow

measurement at Redondo is limited to an effluent flow meter.
Peak Day Flow data for Redondo is further
size of the existing

flow

meter

restricted

and therefore

by the

had to be

Flow data from three years (1995 through

estimated.

1997)

was used in the modeling effort.

Peak Day Flow rates for the primary basins established overall I
& I rates, but further allocation of I & I was required to provide
a meaningful analysis of the pump stations and trunk lines in
the lakehaven

system.

flow

the

within

characteristics

In order to accurately estimate I & I

subbasins,

were

a

considered.

number
These

of

factors

pipeline age and materials, land use, concentrations
disposal

systems,

open

space,

lakes

subbasin
included
of on-site

and .surface

water,

significant portions of subbasins situated adjacent to the Puget
Sound, and pump stations which have exhibited higher levels
of I & I flows.

Based on this information,

average I & I was

adjusted for each subbasin and entered as base flow into the
Collection System layer of the computer model.

In

the

Redondo

approximately
average

I

&

approximately

Drainage

Basin

the

average

flow

1,700 gallons per acre per day (gpad).
I flow

for

the

lakota

Drainage

is
The

Basin

is

750 gpad for the existing system and 1,100

gpad for the projected system.

LUD Wastewater Plan Amendment 2
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1-4.4.3

Pattern of Usage
A diurnal curve was established for various types of population to represent
typical flow patterns within the District's sewer service area.

The diurnal

curves reflect the relative use of unit flow of water throughout the day for
different population types.

Lakehaven Utility District may desire to use pump

station inflow meters or some other type of measuring device to gather data
that may more accurately reflect usage patterns throughout different areas
of the District.

Actual measured data was not available and "typical" diurnal

curves were therefore developed.

Various diurnal curves used to reflect

usage patterns for different populations are shown in Figures 1~4-3and 1-4-4.

The residential curve in Figure 1-4-3 shows peak usage in the early morning
hours.
The

A smaller peak starts to develop in the late afternoon/early evening.
unit

diurnal

office/retail/industrial,

curve

in

Figure

1-4-3,

consists of several peaks.

used

to

represent

Water usage increases in

the morning as people arrive at work and a peak occurs during lunchtime.
Water usage then declines and rises again as the workday comes to an end
and reaches the highest peak during the day. The hospital diurnal curve was
estimated

to

fall

office/retail/industrial

somewhere
curve.

between

the

residential

and

the

Water usage in the hospital at night remains

fairly consistent compared to the other two curves.

It is assumed that an

additional small peak occurs around midnight as shift change occurs.

The Weyerhaeuser Research and Development facility

is the only major

industrial facility that falls within the District's boundaries.

Since the flow

can vary significantly based upon the research project, the same diurnal
curve used for the office/retail

population was utilized for the industrial

population.

Diurnal curves were also required to reflect the usage pattern of school
populations within the Lakota and Redondo Basins.

Three different curves

were built for four types of schools (See Figure 1-4-4).

The curves for high

schools and junior high schools were considered identical.

Separate curves

LUD Wastewater Plan Amendment 2
PageI-4-26

were established for elementary schools and for continuing schools.

For the

high school and junior high school. the greatest peak occurs over the lunch
break period, while a smaller peak occurs later in the afternoon when the
students finish extracurricular

and sports activities.

Both continuing and

elementary schools have major peaks around and after lunchtime.

A small

peak develops later in the evening for the case of the continuing school.

All

diurnal curve unit flow values were entered into the land use layer of the
computer model.

The diurnal curves show unit flows.
flow.
day.

The peak is 100 percent of the unit

These curves are used to distribute the daily flows throughout

the

The peak flows contributed to the system occur based on the peak in

the curve.

The model calculates the flows based on the overlapping input

curves. These flows are then used to determine the peak hour, the peak day
and the average day flows.

Figure 1-4-3
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Figure 1-4-4
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SECTION 1-5
SYSTEM LAYOUT, ANALYSIS RESULTS
AND RECOMMENDED IMPROVEMENTS
1-5.1

INTRODUCTION
This section provides an overview of the analysis results, alternatives identified and
improvements proposed for future service to Subbasins 25, 31, 33 and the South
Star Lake area.

1-5.2

COLLECTION SYSTEM LAYOUT
This amendment addresses the future collection system in Subbasins 25, 31 and 33
as well as the area north of Subbasin 3 in the Star Lake Area.

The subbasin

boundaries were reconfigured to reflect topography and existing services.

These

areas are partially sewered now, but have only been sewered as development
requiring sewers has occurred.

Much of the existing development in Subbasins 31

and 33 utilizes onsite sewage disposal for their sanitary needs.

Ultimate growth

conditions require extension of sewer service to the ultimate sewer service area
boundaries of the District.

This Comprehensive Plan Amendment provides a layout

of potential future sewers for the District's
installation.

use as development drives sewer

The layout will allow the District to plan future connections and size

and locate pipes to serve the ultimate conditions.

The methodology used to determine the layout and size the future system is as
follows.

Initially each of the 4 subbasins was reviewed for the topography and

existing development.
20-foot

contours

Subareas within each basin were outlined using either the

available in the existing

District

mapping or more detailed

topographic maps available from the adjacent jurisdictions.

High points and low

points were identified to help outline each subarea within the subbasins.

Platted roadways and actual development were compared to determine possible

•

routes for collection system interceptors.
are not currently developed.

Subbasin 33 has many platted roads that

While the collection system has been laid out to be
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able to serve each of these platted streets, the main interceptor system was laid out
using existing streets whenever possible.

Connection points to the existing collection system were also identified.

Existing

invert elevations and pipe data were reviewed to determine probable connection
points.

Based on these connection

points, the sub areas, and the existing

roadways, the main collection system was developed for each portion of each
subbasin. Section 5.4 describes these facilities in detail.

In the Star Lake area just north of Subbasin 3, the natural topography would take
flows to the east and south.

Most of the flows can easily be routed to the existing

sewer system collected by Pump Station 41, or routed by gravity to a proposed
Bingamon Pond Pump Station in the vicinity of South 281" Street and 46'" Avenue
South.

This new pump station also allows gravity flow from Valhalla Elementary

school, which is currently served by a private pump station.

The area immediately

to the south will also be served by the proposed pump station .

Subbasin 25 is bounded by South 320'h Street on the south, and South 304'h Street
on the north, Interstate 5 on the west and the District's corporate boundary on the
east.
Layout

A small portion of the subbasin is currently sewered by Pump Station 35.
of

the

future

collection

system

with

connections

to

the

•

existing

Weyerhaeuser Trunk at South 320'" Street and 34'" Avenue South (or alternatively
at South 320'h Street and Military Road) will allow much of the system to be served
by gravity.

Certain portions of Subbasin 25 will be too low to be served by gravity

sewer and will

require individual

collection system.

pumped systems to

reach the

new

gravity

The extent of the area served by grinder pumps could vary,

depending on land development progression. These areas include the southwestern
shore of Lake Ooloff, and portions of the easternmost areas within the subbasin
that fall toward the Kent Valley.

Modifications

to Subbasin

12 were recommended in the

1999

Plan.

These

modifications included reviewing the removal of portions of the subbasin from the
Redondo Basin and transferring those flows to the Lakota Basin.

Review of the

LUD WastewaterPlan Amendment 2
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•

•

subareas within the basins and the existing system data indicates that the flows
from Pump Stations 5 and 12 could be routed to the south, using the existing pump
stations.

The pump stations would share a force main, combine with Pump Station

35, and flow west along the BPA power line right otway to Military Road.

Subbasin 31 is currently bounded by South 320'h Street to the north and Highway
18 to the south, Interstate 5 on the west and the District's corporate boundary on
the east.

The only existing sewered areas are adjacent to the Weyerhaeuser East

Campus developments in the western portion of the subbasin.
serves the southwest

Pump Station 46

corner of the subbasin and collects some flows from the

northwest corner of Subbasin 33.

The future collection system for Subbasin 31 will

require a new Peasley Canyon Pump Station near Peasley Canyon Road and South
321st Street (Pump Station 47). which is currently under construction and will be
on-line by the second quarter of 2003.

This pump station will collect flows from

the area between Military Road South and the easterly sewer service area boundary.
Some areas adjacent to Peasley Canyon will require individual pumped systems.

Subbasin 33 is the least sewered subbasin.

Existing development on the west side

of the subbasin is connected to sewers that currently flow to the Milton Siphons.
Future installation of the South End Diversion pipeline will direct. some of these
flows to Subbasin 39.
Street.

Subbasin 33 has a high point at approximately South 352"d

Flows north of this area will flow to the north.

Because of this natural

grade break, the subbasin and basin boundaries have been changed to better reflect
the proposed direction of flow.

Figure 1-4-1 shows the revised basin boundaries.

Flows from the north end of the existing

Subbasin 33 will be collected at a

proposed Jovita Heights Pump Station located at approximately South 336'" Street
and Peasley Canyon Way South.

The force main from this station will cross State

Highway 18 on the Military Road Bridge and connect to the system in Military Road.
Alternatively,

the new force main could be routed along Peasley Canyon Way

South, under State Highway 18 and northwest along Peasley Canyon Road.

•

Areas to the south of South 352"d Street will flow to the south.

Areas west of

Lake Killarney and Five Mile, Lake will connect to the existing sewers west of 28th
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Avenue South. Areas to the east will flow to the south and be collected in several
interceptors.

The highest and westernmost

areas will flow

south through an

interceptor on 40th Avenue South and flow to the existing system near Military
Road and South 382nd Street, which connects to the Milton Siphons. Areas further

•

east and south will flow to a proposed Jovita Canyon Pump Station located at
approximately South 384th Street and 49th Ave South.

Portions of the subbasin to

the east and south will require individual pumped systems to reach the new gravity
sewers.

1-5.3

COLLECTION SYSTEM ANALYSIS RESULTS
As discussed in Section 1-4, analysis of the wastewater system was accomplished
using a computer model to analyze the ability of the system to accommodate and
transport existing and future flows.

The model was also used to confirm the

projected future facilities for Subbasins 25, 31, and 33 as well as the South Star
Lake area. Three alternatives were reviewed for service to the southerly portion of
Subbasin 33.

The impact of these future facilities on the existing system was also

reviewed .

The following

is a discussion of the results of the collection

system analysis.

Discussion of recommended improvements and alternative solutions follows.

1-5.3.1

Future Collection Facilities
The collection system for areas not currently sewered was developed as
described in Section 1-5.2. The system was sized for the ultimate buildout
conditions.

This means that the trunk sewers are sized for the ultimate

population and employment capacity of the District's
based on current land use and zoning projections.

sewer service area,

Residential sewers are

generally sized at the minimum size of 8 inches diameter.
are sized to carry the ultimate flows without

The trunk sewers

surcharge.

Recommended

collection facilities are shown on Figures 1-5-1 through 1-5-4.

Both the 2017 and ultimate model results were compared to determine the
need for upgrades to the existing trunk sewer system.

The year 2017 model

LUDWastewater Plan Amendment 2
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•

results indicate that the existing system has sufficient capacity with the
exception of Pump Stations 12, 22, 46 and 33.

The existing trunk sewers

have sufficient capacity to serve the District for the next 15 years, based on
the projected 2017 District growth.

Although the system generally performed well under buildout conditions,
some surcharging occurred in the existing downstream system.

Potential

capacity issues under buildout conditions are indicated on Figure 1-5-5. This
is consistent with the results of the 1999 Plan which discussed the need to
upgrade existing trunks before buildout occurs (Project lS-24).

The plan

recommended that the District continue to monitor the growth in flows over
time to determine when needed improvements should be incorporated into
planning.

Table 1-5-1 shows a summary of the quantities of trunk sewer and new
collection system pipelines recommended to provide service to the study
area.

Three

Alternative

separate

alternatives

are

considered

by· this

analysis.

1 serves the southerly portion of Subbasin 33 by routing the

flows to the Milton Siphons using existing sewers.
transferred to Pierce County.

This flow then is

Flows from the northerly portion of Subbasin

33 are being routed to the South End Diversion Trunk. Alternatives 2 and 3
address further diversions of flow from the Pierce County system to the
lakota

basin.

Alternative 2 proposes a new Hylebos Pump Station near

South 381" Street and 28'h Avenue South that would transfer all of the East
Hylebos Basin (Subbasin 33) flows

to the South End Diversion Trunk,

transferring the flows from Pierce County to the lakota Basin. Alternative 3
proposes a new Hylebos Pump Station near Milton Siphon 3, which would
transfer all the flows from Subbasins 33 and 34 from Pierce County to the
lakota

Basin.

Any

of

these

alternatives

work

with

the

projects

recommended in the 1999 Plan, .including lS-15 that connects the Pump
Station 33 force main directly to the Panther lake Trunk, bypassing Pump
Station 22.
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TABLE1-5-1
LAKEHAVENUTILITYDISTRICT
PROPOSEDCOLLECTIONSYSTEM
Alternative 3

Alternative 2

Alternative 1

TRUNK
TRUNK
TRUNK
DIAMETER
DIAMETER.
DIAMETER.
SEWERS.
SEWERS.
SEWERS.
RANGE.
, RANGE.
SUBBASIN
RANGE.
LENGTH.
LENGTH.
LENGTH.
inches
inches
inches
ft
ft
ft
South Star
9950
4-12
9950
4-12
4-12
9950
Lake Area
Subbasin25

22.391

10-18

22.391

10-18

22.391

10-18

Subbasin31

38,391

10-18

38.391

10-18

38,391

10-18

Subbasin33

42.022

8-18

46,022

8-18

42,022

8-18

6,771

18

.

.

Subbasin34

1-5.3.2

Pump Station Analysis
Table 1-4-1 presented detailed information
stations within the Lakehaven wastewater

on each of the existing
system.

pump

Pump Stations 5, 6. 12.

35. 41. 42. 43. 46 and 47 and four proposed pump stations are located
within the study area. The existing capacity and 2007 peak design flow as
developed in the 1999 Plan are shown in Table 1-5-2 for each of the existing
pump stations.

Table 1-5-3 shows flow data for 2017 and buildout conditions for the pump
stations that need to be upgraded or constructed
The modeling

performed

for

this

amendment

based on the modeling.
has provided

preliminary

estimates of the required pump station capacity and force main sizing.
would need to be confirmed during preliminary design.
the new

pump

station

information

for the

This

Table '-5-4 shows

Redondo Basin.

Additional

discussion regarding proposed pump station' locations and requirements is
provided later in this section.

Modeling indicates Pump Stations 12, 22, 33

and 46 will reach capacity prior to 2017.

LUD Wastewater Plan Amendment 2
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TABLE 1-5-2
,,',
LAKEHA \fEN' UTILITY DISTRICT
:
FLOW PROJECTIONS'FOR PUMP STATIONS
,
,Peak Design Flow
Measured
Station
'
M~asuied
Stati,ol1
Pump
Pump
Capacity with all Capacity, with lariiest " to ,.the ~t8~~On
**
Capacities
of Service,
Pumps !n SO,Nice Pump'Out
;;.
' Existino ,2007
"MGD
MGD
GPM
'MGD " MGD
GPM MGD
GPM
(9'
"
,
0.78
1
540
I·
1:80'
2.0
1406
2.02
, 1256
.
0.76
2
529
I
3
508
0.73
1
1516
2.18
','4.09
5.4
5.0
2844
4.09
2844
2020
2.91
2
2.32,
3
1608
1.46. '
2.1
2.0
1.46
1014
1-2-3
1014
750 ,1:08
0.442
0.5
0.5
0~864
307
1-2
600
0.86
600
309,
1
313
0.45, ' 548
0.6
0.5
0.789
. , ' ,; 0.445,
,
297
0.43
2
1.16
1
808
3.67,
2551
2.7
3.2
2596
3.74
2.67
1856
2
,
2.73
1897
3
0,1
•.0.192
0.1
0.16,
0.229
134
1-2
110
159
'0.412
'
0.7
'
275
0.6
0.40
375
,0.54
1-2
286
30,
0.01
'0;043
0.01
0.086
1-2
30
0.04
60
,2.727
'2.4
1.97
1.8
1.62,
1894
·1367
1-2
1129
369 . 0.53
1
. 0.2
434, '
0.488
339
0.1
0~625
362
0.52
2
,157
0,22.6 I 0.1
0.1
0.300
0.31
209
1-2
220
. 0.354
0.5
0.5
0;489
246
240
0:35
340
1-2
I
581
0.84
0.8
1
0.729
0.7
621
0.894
506
I
612
0.88
2
. 0.265
0.1
0.148
0.1
' 184
103
' 0.12
1-2
85
0.774
0.3
538
0.2
717
1:03
616
0.89
1
I·
634
0.91
2
. 35
0.044
0.04
0.06
31
0.05
42
" 0.05
.'1-2
0.37
'
0.41
"
'
256
0.6
1
0.466
285
0.5
324
.0.32
223
2
0.3
0.5
0.40
0.713
367
0.528
275
495
1-2
,'0.573
0.1
0.1
493
0.709
398
342
0.49
1-2
0.226
0.1
0.1
1~2
157
108
0.16.
183
0.263
'
0.10
0.03
0.075
0.02
70
0.101
52
1-2
65
.0.321
0.1
0.1
0.43
212
223
300
0.305
1:2
0,209
108
0.155
0.14
145
1-2.
100
,0.94
562
0.809
653
0.65
.550
0.79
1-2
larger impellers could be installed' with the existing niotors to provide capacity required fo
"

,

, Pump,
No. of
Station No~ Pumps'

",

5

3

,

,

<

,

','

6'

3

"

,

'

'

,

7
8

3
2

9

2

,

10

3

"

,

,

•

, 11
:12
,13
,22

2
2
2
2
.

,

. 24
:26
30

,

>2 ,
'2,
'
'2
'

31

2

32
,33

2
2

34

2
'2

"

,

35

,

,

,

36
'37
. 38

2 sets
2
2
"'2

39
4:l***
2 sets
.43
:2
2·
46
, On Pump Station 6,
uture growth.
* * The concluslbns and recommendations- reached -in this amendment retle'ct data from the computer flow mode
hat used pump station capacities 'shown in Table 6-5' of the original plan, and the model was not updated to
0110'ctthe revised measured ,ca"pacities shown in this table.
'"
Data not included for teinoorary Puinp Stations 40 'and 42 which are scheduled for elimination.
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TABLE 1-5-3

Pump Station # or
Location

Size of Ex
Force Main

LAKEHAVEN UTILITY DISTRICT
PROPOSED LAKOTA BASIN PUMP STATIONS AND UPGRADES'
Max. Existing
Peak
Peak Inflow
Size of
PS Discharge for
Length of
Inflow to
to PS (Year
Future
Single Pump
Force Main
PS (Fully
2017)
Force Main
Ons
DeveloDed)

Proposed p$
Discharge for
Single Pump Ops
in Model

TDH for
Proposed PS

Inches

Inches

Feet

oom

oom

oom

oom

Feet

#5

N/A

10

2.302

480

454

1.000

1.000

132

#12

N/A

12

70

736

721

275

750

116

Combined Force Main
#5 & #12

N/A

12

4.432

N/A

N/A

NIA

N/A

N/A

#35

4

N/A

838

250

236

250

250

113

Combined Force Main
#5, #12 & #35

N/A

12

2.043

N/A

N/A

NIA

N/A

N/A

Pump Station 47

8

N/A

950

762

680

727

800

89

N/A

10

4,421

771

635

N/A

800

146

Jovita Canyon Pump
Station (S 348'h & 48th
Ave S)

N/A

8

1.523

627

592

N/A

650

99

#46

8

10

4,295

1.269

349

550

1.300

112

#22

12

18

5,327

4.694

2,248

1.100

4.700

170

#33

10

10

4,340

1.337

749

325

1,350

170

Alternative 1

Jovita Heights Pump
Station (Peasley
Canyon Way S. &
S. 337'h St)

-

• Flow values may not match Table 1-5-2since measured values given there were not available when modeling was performed . . Modeling used
values from Table 6-5 of the 1999 Plan.
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TABLE·1-5-3
LAKEHA
VEN UTILITYDISTRICT
PROPOSEDLAKOTABASINPUMP STATIONSAND UPGRADES*
Pump Station # or
Location

Size of
Size of Ex
Future Force
Force Main
Main

Max. Proposed PS
Length of Peak Inflow Peak Inflow to Max. Existing PS
Discharge for
TDH for
toPS (Fully
PS (Year
Discharge for
Force Main
Single
Pump
Ops
Proposed
PS
Developed)
2017)
Singls Pump Ops
in Model

Inches

Inches

Feet

gpm

gpm

gpm

gpm

Feet

N/A

10

2,302

480

454

1,000

1,000

132

N/A

12

70

736

721

275

750

116

N/A
4

12

4,432

N/A

N/A

N/A

N/A

N/A

N/A

838

250

236

250

250

113

N/A

12

8

N/A

N/A

2,043
950

N/A
727

N/A

762

N/A
680

N/A

800

89

N/A

10

4,421

771

635

N/A

800

146

N/A
8

8
10

1,523
4,295

627
1,269

592
349

650
1,300

99
112

12

24

5,327

6,615

4,133

N/A
550
1,100

6,650

157

Alternative 2
#5

.

#12
Combined Force Main #5
& #12
#35
Combined Force Main
#5, #12 & #35
Pump Station 47
Jovita Heights Pump
Station (Peasley Canyon
Way S. & S. 337'" St)
Jovita Canyon Pump
Station
(S 348th & 48th Ave S)
#46
#22

-

#33
10
15
4,340
3,316
2,607
325
3,300
152
Hylebos Pump Station
N/A
12
4,441
2,000
1,870
N/A
2.000
117
(S 381" S & 28th Ave SI
* Flow values may not match Table 1-5-2since measured values given there were not available when modeling was performed. Modeling used
values from Table 6-5 of the 1999 Plan.
.
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TABLE 1-5-3
LAKEHAVEN UTILITY DISTRICT
PROPOSEDLAKOTA BASIN PUMP STATIONS AND UPGRADES·
Pump Station # or
Location

Size of
Size of Ex
Future Force
Force Main
Main

Length of
Force Main

Max. Proposed PS
Peak Inflow Peak Inflow to Max. Existing PS
TDH for
Discharge for
Discharge for
PS (Year
to PS (Fully
Single Pump Ops Proposed PS
Single Pump Ops
Developed)
20171
in Model

Inches

Inches

Feet

9pm

gpm

9pm

9pm

Feet

#5

N/A

10

2,302

480

454

1,000

1,000

132

#12

N/A

12

70

736

721

275

750

116

Combined Force Main
#5 & #12

N/A

12

4,432

N/A

N/A

N/A

N/A

NfA

#35

4

NfA

838

250

236

250

250

~Iternative 3

113
.

Combined Force Main
#5, #12 & #35

NfA

12

2,043

N/A

N/A

N/A

NfA

NfA

Pump Station 47

8

NfA

950

762

680

727

800

89

Jovita Heights Pump
Station (Peasley Canyon
Way S. & S. 337'" St)

NfA

10

4,421

771

635

N/A

800

146

NfA

8

1,523

627

592

NfA

650

99

#46

8

10

4,295

1,269

349

550

1,300

112

#22

12

24

5,327

7,271

5,031

1,100

7,400

158

#33

10

15

4,340

4,030

3,316

325

4,000

176

Hylebos Pump Station
At Milton Siphon #3

NfA

18

7,121

2,647

2,530

NfA

2,700

149

Jovita Canyon Pump
Station
(S 348th & 48th Ave S)

-

.

• Flow values may not match Table 1-5-2 since measured values given there were not available when modeling was performed. Modeling used
values from Table 6-5 of the 1999 Plan.
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TABLE 1- 5-4
LAKEHAVEN UTILITY DISTRICT
PROPOSED REDONDO BASIN PUMP STATIONS AND UPGRADES
Size of Ex Size of
. Pump Station # or Location
Force
Future
Main
Force Main

Length of
Force Main

.

Max. Proposed
Peak Inflow Peak Inflow to Max. Existing PS
PS Discharge for
to PS (Fully
PS (Year
Discharge for
Single Pump Ops
Developedl
20171
Single Pump Ops
in Model

TDH for
Proposed PS

Inches

Inches

Feet

Gom

Qom

(]Om

Qom

Feet

#41

N/A

6

2,050

262

162

100

275

120

Bingaman Pond Pump
Station
(46th Ave S & S 281" St)

N/A

12

4,287

512

375

N/A

525

169

#6

16

N/A

3,535

2,677

2,322

3,100

3,100

160
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1~5.4

DESCRIPTION OF FUTURE SYSTEM ELEMENTS
The purpose of this amendment to the 1999 Plan is to detail the future collection
system elements for the District within the easterly portion of its sewer service
area.

Specific

interceptor

and collection

system recommendations

developed using the same criteria as used in the

1999 Plan.

have been

The following

describes the future system recommendations.

1-5.4.1

South Star Lake Area
The South Star Lake area is partially within Subbasin 3 in the northeast
portion of the District.

This area. includes portions of areas that have been

outside the District's corporate boundaries, some of which are in the process
of being annexed to the District.

The area considered in this study is
th

bounded by South 272nO Street on the north, South 272nO Way and 56

Avenue South on the east, South 288th Street on the south, and 45th Avenue
South on the west.

The South Star Lake Road area slopes generally to the east, with a large
ravine

running

east-west

at

approximately

South

28151

Street.

The

topography on the east side of Subbasin 3 is steep and variable which makes
the subareas relatively small.

Existing sewer facilities
Stations 41 and 43.

in the South Star Lake Road area· include Pump

Pump Station 41 is located at South 279th Street and
th

Star Lake Road. Pump Station 43 is located at South 281" Street and 54
Avenue South.

Both pump stations discharge to force mains that flow west

to gravity mains that discharge ultimately to Pump Station 6.

A private

pump station that also discharges to the w,est serves Valhalla Elementary
School. Other stations outside this study area include Pump Stations 30 and
31, which discharge to Pump Station 6.

The subbasin and proposed new

facilities and boundaries are shown on Figure 1-5-1.

LUD Wastewater Plan Amendment 2
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•

•

The proposed expansion of the District boundaries would add areas to the
north and east of the existing boundaries.

The areas to the north. could

easily be served by gravity sewers flowing south to connect to existing
facilities south of South Star Lake Road. The areas to the east would need
to be served by individual pumped systems.

The proposed sewer facilities include a new gravity collection system north
of South Star Lake Road that would flow south, connecting to the existing
system in South Star lake Road at 46'h Avenue South and/or 49th Avenue
South.

A new Bingamon Pond Pump Station would be located at approximately
South 281" Street and 46'h Avenue South.

This station would collect flows

from the gravity systems along 46'h Avenue South north of South 281"
Street, along South 280'h Street west of 46'h Avenue South and south of
South 281"' Street between 45'h Avenue South and 51"' Avenue South.

It

will also collect the discharge from Pump Station 41 via the gravity line in
46'h Avenue South. It will discharge to the west along South 280'h Street to
Pump Station 6.

Pump Station 43 will continue to discharge to the gravity line at 48'h Avenue
South and South 284'h Place that flows to Pump Station 30. This discharge
could be relocated to the gravity line tributary to the new Bigamon Pond
Pump Station if future plans call for the removal of Pump Station 30.

Pump

Station 43 will continue to collect flows from it's existing area and will also
service the area to the south, bounded by South 288'h Street, 51" Place
South, South 284'h Place, and 55'h Avenue South.

A small unsewered area

to the west \51" and 52"" Avenues South north of South 283'· Street) will
also eventually connect to Pump Station 43.

None of the new sewers in this area are large, due to the small subareas
involved.

The new gravity sewers would be 12-inch diameter.

The new

Bingamon Pond Pump Station located at 46th Avenue South and South 281"
LUD Wastewater Plan Amendment 2
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Street could either discharge through the existing 4 inch force main, if two
stage pumping is used, or through a new 12 inch force main if single stage
pumping is used.

Areas that would need to be served by individual pumped systems include:
•

Areas below the 200 foot contour north of South 280'h Street,

•

Areas east of 54'h Avenue South, and

•

The area north of South 281 st Street and south of South 280th
Street east of 49th Avenue South.

'-5.4.2

Subbasin 25
Subbasin 25 is bounded by Interstate 5 on the west, approximately South
320th

Street

on the

south,

the corporate

boundary

approximately South 304'h Street on the north.

on the

east and

The subbasin consists of

seven subareas with an area of approximately 859 acres. The subbasin and
proposed new facilities and boundaries are shown on Figure '-5-2.

The new

boundary is based on moving the flows from Pump Station 12 and a portion
of the discharge from Pump Station 5 that can be optionally redirected from
the Redondo Basin (Subbasin 12) to the Lakota Basin (Subbasin 25).

There is an existing sewered area that is pumped from Pump Station 35 to
Pump Station 5.

The existing sewered area consists of approximately 80

acres north of South 316'h Street and.east of 44'h Avenue South.

The recommendations

from the 1999 Plan included recommendations

to

review the potential for flow transfers from this existing area as well as
portions of Subbasin 12 from the Redondo Basin to the Lakota Basin. These
were collection system alternatives LS-16 and LS-10.

This flow transfer

would occur through rerouting the flows from Pump Stations 5 and 12 from
the

north

to

the

south.

conveyance information,

Reviewing

the

existing

Pump Station

and

it appears that flows from Pump Stations 5, 12,

and 35 can be transferred from the Redondo Basin to the Lakota Basin.
Piping would be retained to allow Pump Station 5 to pump either to the north
LUD Wastewater Plan Amendment 2
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•

or the south, depending on the time of year and treatment

plant flow

requirements.

Pump Station 35 will be retained.

The 'force main discharge from Pump

Stations 12 and 5 will discharge to the south using a common 12-inch force
main.

This force main would run south to the intersection of 44th Avenue

South and South 312'h Street.

From this point the pipeline would connect with the existing force main from
Pump Station

35 and a new section of 12-inch force main would be

constructed southwest through an easement down the BPA power line right
of way.

This force main would discharge to the new gravity line at Military

Road south of South 316'h Street and flow via the gravity line south to
South 320'h Street, or along an alternative route to reach the existing trunk
sewer at South 320'h Street and 34'h Avenue South.

Pump Station 5 would discharge to the south using the old 6-inch PVC force
main from Pump Station 35.

At Pump Station 12 the old force main would

connect with a new 12-inch force main discharge to the south.
review

of the pump stations

Preliminary

indicate that the Pump Station

12 pump

capacity would need to be increased, however careful review of the system
hydraulics will be required during design.
A new 12-inch diameter trunk is proposed to run south along 38th Avenue
South east of lake Dolloff to South 31 2th Street and then east to 44th
Avenue South.

From the intersection of South 312th Street and 44'h Avenue

South the pipeline will flow south to South 321 " Street to connect to the
Subbasin 31 trunk.

A new 12-inch line will Connect at South 318th Street

and run east.

On the west side of lake Dolloff and the associated wetlands, a new 12-inch
trunk will begin at Military Road at approximately South 310'h Street and at
South 315'h Street become 18-inch diameter and run south to South 320'h
lUD Wastewater Plan Amendment 2
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Street to connect to the new 24-inch gravity trunk.

Another 12-inch sewer

will begin at South 312'h Street and 32"0 Avenue South and run south to
South 320'h Street and then east to 34'h Avenue South to connect to the
existing 24-inch trunk.

Areas to the east of 51st Avenue South between South 304'h Street and
South 310lh Street will connect to the existing system tributary to Pump
Auburn will serve areas to the east of 51st Avenue South

Station 35.

between South 321"
agreements.

Street and South 316'" Street under current service

In the future the District may serve this area as development

occurs.

Areas that will be served by individual pumped systems include:
The areas south and west of lake Dolloff north of South 315to

•

Street and east of Military Road. south to South 320th Street, and
A ravine area east of 51" Avenue South between South 310th

•

Street and South 312'h Street.

'-5.4.3

Subbasin 31
Subbasin 31 is currently bounded by State Highway 18 on the south, the
corporate boundary on the east, approximately South 320'h Street on the
north and Interstate 5 on the west.

It consists of seven subareas with a

total area, of approximately 1633 acres.
facilities

The subbasin and proposed new

and boundaries are shown in Figure 1-5-3.

This amendment

proposes changing the southern boundary of the subbasin to include portions
of the existing Subbasin 33 that will be transferred to Subbasin 31 tributary
to the lakota Treatment Plant. This subbasin and basin boundary change is
based on the natural topography of the subbasins.

The new facilities for Subbasin 31 include two new pump stations, one to be
located approximately at South 321" Street and Peasley Canyon Road (Pump
Station47)

and the other in the area south of State Highway 18 at South

337'0 Street and Peasley Canyon Way South (referred to as the Jovita
LUDWastewater Plan Amendment 2
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Heights Pump Station). as well as several new trunks.

Pump Station 47 and

the related gravity and force main are already under construction.

The subbasin already contains

existing

Station 46 and the Weyerhaeuser Trunk.

sewer facilities

including

Pump

The flows from this subbasin

combine at the Weyerhaeuser East Campus site and are conveyed west
under Interstate 5 at South 334'h Street.

The new sewers include a new 8-inch pipeline that runs south on 38'h
Avenue South from South 328'h Street to South 334th Street, then west and
south to 33'd Place South to connect to the existing sewer at 35'h Avenue
South and South 336'h Street.
analysis of build out conditions.

Final design of this system should include an
The relatively flat slopes and the existing

pipe sizes on the existing system present possible capacity restrictions at
buildout.

•

A new 18-inch trunk will run north in Military Road from just north of South

326th Place to South 320'h Street. The new Pump Station 47 at South 321"
Street and Peasley Canyon Road will collect flows from the north and east.
It will discharge to a gravity sewer running west in South 320'h Street and
connecting to the existing Weyerhaeuser Trunk in 34'h Avenue South.

Trunks connecting to the new Pump Station 47 at South 321" Street include
a 12-inch line running east along South 321"

Street to 46'h Place South.

From this point, a 12-inch line runs south to South 324'h Street. From South
324'h Street a 12-inch line runs south to South 328'h Street and then east to
56'h Avenue South.

At South 324'h Street another 12-inch line runs east to

56th Avenue South, then north to South 322nd Street.

Flows from the southeasterly section. of Subbasin 31 will be collected using
12-inch trunks in 46th Avenue South, Peasley Canyon Way and 51" Avenue
South. A new Jovita Heights Pump Station will be required at approximately
Peasley Canyon Way and South 337'h Street.

This pump station would

LUD.Wastewater Plan Amendment 2
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collect flows from the entire northeast section of the subbasin and pump
them via force main across State Highway 18 at the Military Road bridge.
We have assumed that
structure.

a force

main could be attached

to the bridge

If this is not the case, then the crossing could be made further

west near 42M Avenue South or further. east following Peasley Canyon Way
under State Highway 18 and north along Peasley Canyon Road.

Once the

force main has crossed the bridge, a new gravity sewer can collect the flows
and take them north to the gravity line running in Military Road from South
326'h Place north to South 320'h Street.

The trunks in the southeasterly

section of Subbasin 31 include a 12-inch

gravity trunk in 46'h Avenue South from South 349'h Street to South 342"d
Street, east along South 342"d Street to Peasley Canyon Way and north to
the location of the pump station.

A second 12-inch trunk would run north

along 51" Avenue South from South 348'h Street to connect at South 342"d
Street and Peasley Canyon Way.

East of 51" Avenue South, several trunks

would collect flows from the areas north and south of South 340'h Street
and South 342M Street.

These 12-inch trunks would flow west and then

north along 51" Avenue South to South 337th Street and the pump station.

Areas to be served by individual pumped systems include:
•

The area east of 44th Avenue South and west of 46'h Place South
on either side of Peasley Canyon Road, south of South 322"d
Street,

•

The area south of South 329'h Street to the subbasin south and
west boundaries, and

•

1-5.4,4

The area between Lakes Geneva and Killarney.

Subbasin 33
Subbasin 33 is the southernmost basin east of Interstate 5.
currently

bounded

by State

Highway

18 on the

north,

The basin is
the

corporate

boundary on the east, the Pierce County line on the south, and Enchanted
Parkway and Interstate 5 on the west.

Portions of the subbasin are currently

LUD Wastewater Plan Amendment 2
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•

served by sewers, including areas just east of Interstate 5 between South
352m! Street and the Pierce County line and areas adjacent to the west side
of Lake Killarney. Gravity sewers that flow to the Milton Siphons serve the
areas on the west side of the subbasin.

Some areas immediately west of

Lake Killarney and Lake Geneva are currently served by individual
sewers.

The Lake Killarney flows

go west to 28'" Avenue

pumped

South and

connect to the gravity system that flows southeasterly toward Milton Siphon
1. The Lake Geneva system flows west into a pipeline in South 344'h Street
that connects via gravity to Pump Station 46.

Subbasin 33 is large, and has three major sections which are divided by the
subbasin topography.

A ridge runs north~south through the subbasin at

approximately 33'· Avenue South. The westerly section slopes to the west,
as well as slightly north to south.

The southeasterly section slopes to the

south, towards Jovita Boulevard.

•

Providing sewer service to the large area will require utilization of a variety of
trunks, existing sewers, pump stations, gravity sewers and a small portion of
individual pumped systems.

The proposed sewer facilities are shown on

Figure 1-5-4. The following text describes the proposed system by subarea.

The westerly

portion of Subbasin 33 has existing sanitary service

that

connects to Milton Siphon 1. The District is currently constructing the South
End Diversion

Trunk that will collect the flows upstream of Milton Siphon 1

and transfer them west to Pump Station 33.
ridgeline at approximately 33'· Avenue

New areas west of the

South will be connected to the

existing

sewers adjacent between

South 357'h Street and South 370'h

Street.

South of South 370'h Street a new trunk will be necessary in 28'h

Avenue South, flowing south towards the existing line at South 381"Street.
This pipeline connects to the Milton Siphons. This 12-inch trunk will collect

•

an area of approximately 145 acres. A new 12-inch trunk will run south on
34'h Avenue

South on the southeast

southwesterly

to 32ndAvenue

edge of

Lake Killarney,

running

South, then running west on South 360'h
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Street.

This line will connect to the existing sewer system at South 360lh

Street and 251h Place South.
Avenue South from

A new 8-inch sewer will run south on 32"d

South 363'd Street to South 3681h Street,

and will

connect to the existing sewer system at 31" Avenue South and South 3681h
Street.

The southeasterly section of Subbasin 33 includes new pipelines and a new .
Jovita Canyon Pump Station.

The new pipelines include a 12-inch trunk

running south along Military Road from approximately South 3491h Street to
40'" Avenue South, then south to South 380lh Street, and then west to the
existing sewer at 37'h Avenue South.

This serves a large area consisting of

6 subareas with a total of approximately 803 acres.

The area south of South 36200 Street and east of Military Road will flow east
to a trunk in 51st Avenue South that becomes Highland Drive.

This 12-inch
1h
trunk flows south to the proposed Jovita Canyon Pump Station near 48
Avenue South and South 384'" Street.

This pump station pumps via force

main to a new sewer that would run from 43'd Avenue South and South
384'" Street west to connect to an existing sewer at South 382"d Street and
33'. Avenue South.

An alternative discharge point would be 441h Avenue

South and South 380'h Street.

The southerly 12-inch trunk near the county

line could collect flow from a small portion of the south end via gravity.

The

location of this line, and even its feasibility, is dependent on the development
of the area.

No streets are currently platted through this area.

Should this

area not develop before the Jovita Canyon Pump Station is required, then the
shorter force main and gravity discharge to 44th Avenue South and South
380'" Street would be a better alternative.

A southerly section of 12-inch trunk running south on Military Road from
South 37151 Street will connect to the existing sewer at South 383'd Street.

Three alternatives were developed to serve this southerly area. Alternative 1
includes the facilities above.

These facilities tie the southerly portion of the
LUD Wastewater Plan Amendment 2
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•

•

subbasin to the Milton Siphons.

The flow then continues to the Pierce

County system for treatment and disposal by the City of Tacoma.

Alternative 2 would add a new Hylebos Pump Station in the vicinity of South
381" Street and 281h Avenue South to pump the southeasterly portions of
Subbasin 33 to the South End Diversion Trunk northwest along Enchanted
Parkway.

This would mean that all flows from Subbasin 33 would flow to

the lakota Basin, but flows from Subbasin 34 would continue to go to the
Hylebos Trunk and be transferred to the Pierce County system.

Alternative 3 would substitute the East Hylebos Pump Station as proposed in
the 1999 Plan, instead of the new Hylebos Pump Station in Alternative 2.
The proposed and renamed Hylebos Pump Station would be located near the
Milton Siphon No 3, at approximately South 380'" Street and 16'" Avenue
South.

•

This pump station would transfer all of the Subbasin 34 as well as

the southerly portion of Subbasin 33 flows to the Lakota Treatment Plant
instead of to the Pierce County system.

This pump station would discharge

via force main that would connect to the South End Diversion Trunk near the
existing Milton Siphon No.1.

Areas which will need to be served by individual pumped systems include:
•

The areas east of 571h Avenue South between South 3561h Street
and South 3620d Street,

•

Areas east of 551h Place South between South 36200 Street and
South 3720d Street,

•

The area south of South 370·h Street and north of Trout lake,

•

Areas below the 330 foot elevation east of 51s1 Avenue South
between South 37200 Street and South 380lh Street,

•

The area east of 53'" Avenue South in between South 3761h Street
and South 3791h Street,

•

•

Areas immediately adjacent to the, west and east sides of lake
Killarney and the west side of lake Geneva,

•

Areas to the west of 24'" Avenue South north of South 3520d
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Street, and
•

1-5.5

Areas immediately adjacent to the north side of Trout lake .

COST ESTIMATE
Based on the facilities described above, a cost estimate has been developed for
construction of these facilities in 2002 dollars.

The facilities will be constructed

over time as development demands, rendering it impossible to schedule the required
improvements.

Table 1-5-5 shows the estimated unit project cost per linear foot of the different
pipe sizes used for this analysis. The table shows the values used in the 1999 Plan,
and escalates them to 2002 dollars Ito ENR 7562.48}.

Table 1-5-6 shows the total estimated project cost per subbasin for trunk sewers
and applicable force mains.

It is anticipated that the developers of new facilities

will pay much of the cost of the collection system for mains sized 8-inches in
diameter and less.

It is also anticipated that the District will partiCipate in funding

part of the cost of trunk sewers, pump stations, and force mains constructed by
developers in accordance with its then-current oversizing reimbursement policy.

Table 1-5-7 shows the estimated project costs for the pump stations described in
Section 1-5.3.2. The project cost estimates are based on the same estimates used
for the 1999 Plan, updated for current costs (to ENR 7562.48).
estimates include construction

The project cost.

costs, tax, overhead costs for project engineering,

legal and administration 135%) and a contingency factor (generally 20%).
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TABLE1-5-5
LAKEHAVENUTILITYDISTRICT
ESTIMATEDSEWER PIPE UNIT PROJECT COST
COST PER LINEARFOOT

PIPE DIAMETER.inch

1999 Dollars

2002 Dollars"

8-inch

$ 180

$ 194

lO-inch

$ 205

$ 221

12-inch

$ 219

$ 236

15-inch

$ 226

$ 243

.

$ 262"

18-inch
21-inch

$ 261

$ 281

24-inch

$ 304

$ 327

30-inch

$ 402

$ 433

36-inch

$ 444

$ 478

• Updated from 1999 to 2002 (from ENR 7015 to ENR 7562.48)
•• Averaged between 15 and 21-inch pipe

TABLE1-5-6
LAKEHAVENUTILITYDISTRICT
ESTIMATEDTOTAL PROJECT COST OF TRUNKSEWERS AND
APPLICABLEFORCE MAINS'
Oversizing
Reimbursement" •

Alt. 2

South Star Lake

$2.253,900

$2,253,900

$2,253,900

$389.500

Subbasin 25

$5,288.551

$5.288.551

$5.288,551

$638,300

Subbasin 31

$9,046,521

$9,046.521

$9,046,521

$1,480.550

Subbasin 33

$9,889,180

$10.833,180

$9.889,180

$1,736,900

Subbasin 34
Total

•

Alt. 3

Alt. 1

SUBBASIN

$26,478.152

$27.422.152

$1.774.002
$28.252.154

$4.245,250

• Does not include cost of collection system 18-inch gravity lines}
•• Cost of pipes in system excluding force mains (Alternative 3) minus their cost if sized at 8
inches .
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TABLE 1- 5-7
LAKEHAVEN UTILITY DISTRICT
ESTIMATED PROJECT COST OF PROPOSED PUMP STATIONS
1999 COST*

Pump Station Location

2002 COST* *

.

Pump Station 47 (LS-8)

$950.000

Jovita Heights Pump Station
(South 336'h and Peasley Canyon Way South)

$1,000,000
$1,000,000
.

Jovita Canyon Pump Station
.
(South 384th and 48th Avenue South)

$750,000

Bingaman Pond Pump Station
(South 281" Street and 46th Avenue South) (RS-11)

$540,000

$500,000

$300,000

Upgrade PS 12
Upgrade PS 22"

$800,000

u

Upgrade PS 33

$500,000

Upgrade PS 46

$500,000

Alternative 2:
Hylebos Pump Station at
South 380'h
Street and 28'h Avenue South"""
c Alternative 3:
Hylebos Pump Station at
South 380,h Street and 16th Avenue South (LS-12)

$1,500,000

$2,900,000

$ 2,700,000
u u

"Excerpted from the backup data for the 1999 Plan
u Updated from 1999 to 2002 using ENR (from 7015 to 7562.48)
u "PS22 will not be upgraded as significantly if LS-15 from the 1999 Plan is implemented.
The costs will offset each other .
•••• Alternative two and three projects are additive to the sum of the other projects.

The facilities include three alternatives which include transferring
none of the flows

from

all, a portion, or

Subbasins 33 and 34 ,to the Lakota Basin.

These

alternatives are compared to keeping the flows from the lowest section of Subbasin
33 flowing to the Pierce County system via the Hylebos Trunk.

LUD Wastewater

Plan Amendment
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Table 1-5-8 shows the estimated total of the trunk and pump station upgrade project
cost for each alternative.

The increased cost of Alternatives

2 and 3 would be

offset by the reduced cost of treatment of flows removed from the Pierce County
system.

TABLE 1-5-8
LAKEHAVEN UTILITY DISTRICT
ALTERNATIVE ESTIMATED PROJECT COST COMPARISON
TRUNK SEWER, PUMP STATIONS AND FORCEMAINS (2002 DOLLARSI
TRUNK SEWER
AND FORCEMAIN

PUMP STATION

TOTAL

Alternative 1

$26,478,152

$5,390,000

$31,868,152

Alternative 2

$27,422,152

$6,890,000

$34,312,152

$28,252,154

$8,290,000

$36,542,154

.

Alternative 3

1-5,6

POSSIBLE CAPACITY RESTRICTIONS AT BUILDOUT
System modeling indicates that the existing downstream conveyance systems in
the lakota

and Redondo Basins may have capacity restrictions when the basins

reach full buildout.
be at two

Figure 1-5-5 highlights the facilities that the model indicates will

foot or greater surcharge. at estimated buildout flows.

As system

development occurs, the District should monitor flows versus capacity of the trunks
and pump stations.

Since buildout may never fully happen, and the time frame is

unknown, flow monitoring will be the best measure of the actual need to plan for
potential system upgrades.

LUD Wastewater Plan Amendment 2
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SECTION 1-6
SUMMARY
This Amendment No. 2 to the .1999 Plan has reviewed potential sanitary sewer service to
the subbasins and basins in the easternmost portion of lakehaven
sewer service area.

Utility District's future

Basins and subbasin boundaries were reviewed, the population and .

flow projections were used based on the 1999 Plan, and a collection system analysis was
performed.

Based on that analysis, recommended collection facilities were developed.

The subbasin

and basin boundaries

were modified

as shown

in Figure 1-4-1.

The

boundaries were changed when sewer service flow direction was changed or the natural
topography

dictated changes.

These changes included moving much of Subbasin 12 to

the south, so it flows through Subbasins 25 and 31.

They also include modifications

to

the 31/33 boundary due to the direction of flows based on natural topography.

The existing and potential future collection systems were modeled using the same model
and flow and population data used in the 1999 Plan.

The future system was developed

using detailed topographic maps of much of the subbasins studied, as. well as the existing
lakehaven

facilities

maps and as-built drawings.

An analysis of the existing and future

systems was performed for the ultimate buildout condition, as well as the 2017 projection.

The model was run iteratively to size the new collection facilities and pump stations.
existing system was checked for capacity.
be overcapacity

The

While some areas of the existing system will

at the build out condition, the 2017 year flows are accommodated by the

existing system, with the exception of upgrades needed to existing pump stations 12, 22,

33 and 46.
Figures 1-5-1 through 1-5-4 show the proposed collection facilities for each area studied.
For Alternative

1 there is a total of 92,684 linear feet of gravity trunk sewers, 20.700

linear feet of force main pipe, and a minimum of four pump stations (one of which, Pump
Station 47, is currently

under construction).

These facilities

would

be constructed

as

development within the subbasins occurs.
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Figures 1-5-1 through 1-5-4 show the "backbone" and related collection facilities that will
need to be installed as development occurs.

The time frame or schedule for construction

of the facilities will be dependent on development within the subbasins. The District may
choose to revise the facilities shown to facilitate different development timing or location.
Since many of the streets are platted but not yet built, the developer's approved plans may
have different

street designs.

In this case, the collection

match the developer's approved plans.
relocated as well.

pipelines will be installed to

This may cause some of the sewer trunks to be

The District will need to adapt the recommended facilities as needed as

the service area develops.

The cost of the proposed facilities is discussed in Section 1-5.5. It is not the intention of
this amendment to schedule or determine how these facilities

will be installed.

phasing or planning of the facilities

developers,

is dependent on outside

developers will be involved in the design and financing of the needed facilities.

The

and these
The District

.may need to serve areas using individually pumped sewers, temporary pumping facilities or
other temporary measures when service is required before the main "backbone" system is
constructed.
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