Section 1

Introduction

The City of Tukwila has prepared this Comprehensive Sanitary Sewer Plan Update (SSP) to
conform to the requirements of the Revised Code of Washington (RCW) 90.48 and guidelines of
the Washington Administrative Code (WAC) 173-240-050. The Department of Ecology
(Ecology) is responsible for administering the requirements of WAC 173-240-050. The City’s
SSP plan is approved by the Mayor, adopted by the City Council, and administered by the Public
Works Director.

1.1 Objective

The objective of the SSP is to evaluate the existing sewer system and its operation to:

m Identify present and future needs in those areas of the sewer system deemed to be critical by
the City,

m Set forth the means of addressing those needs, and

m Demonstrate that the system has the capability to achieve and maintain compliance with all
relevant local, state and federal plans and regulations.

1.2 Scope of Work

The scope of work for the SSP is as follows:

Document the history and background of the sewer system.

Coordinate the SSP with other relevant land use and comprehensive plans.

Review land use patterns, zoning, and population data.

Document existing sewer system facilities.

Define sewer system design criteria.

Define relevant City of Tukwila sewer policies.

Develop a hydraulic model for and analyze the sewer system in those areas of the system
deemed to be critical by the City.

Recommend capital facility improvements with cost estimates and scheduling for these areas.
Summarize financing methods for recommended facility improvements.

Document Tukwila’s operation and maintenance program for sewer facilities.

Provide SEPA Checklist, water resource agreements, and other supporting documents.

The City of Tukwila last adopted a Comprehensive Sewer Plan in 1991 (1991 Plan); an
addendum to the 1991 Plan was prepared in 1999 (1999 Addendum). The 1999 Addendum was
submitted to Ecology but was never formally adopted. The SSP incorporates applicable
information and findings from these earlier plans.

This SSP was reviewed in draft form by Washington State Department of Ecology and adjacent
purveyors. Ecology's comments and Tukwila's responses are included in Appendix I. Responses
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have been incorporated into the body of the text of this final place document. Appendix A
contains the SEPA checklist and determination of non-significance.

1.3 Plan Organization

The SSP is organized as follows:

m Section 1 — Introduction. The regulatory basis for the SSP, City approvals needed, the
objective and scope of work for the plan, the planning period, and the historical background
for the SSP are presented in Section 1.

m Section 2 — Description of Sanitary Sewer System. Section 2 describes ownership and
management, existing boundaries and drainage areas, and major facilities. In addition, King
County Wastewater Treatment Division (King County WTD) facilities and connections,
infiltration and inflow (I/I) and other system features are presented.

m Section 3 — Related Plans, Policies and Agreements. The sanitary sewer service area and
King County WTD agreements are reviewed in this section. Applicable ordinances, the
City’s rate structure, King County WTD rates, and land use and zoning are also described.

m Section 4 — Planning Criteria. This section includes descriptions of the City’s customer
categories and characteristics; demographic projections; wastewater flow generation values;
and peak wastewater flow projections.

m Section 5—Design Criteria. This section provides key collection system design criteria that
can be used by the City for plan implementation.

m Section 6 — Sewer System Analysis. The results of modeling the City’s sanitary sewer
system are described in this section.

m Section 7 — Operations and Maintenance. Essential elements for operations and
maintenance are described in Section 7. Organizational structure is identified and procedures
for routine and emergency operations are presented. Other elements include procedures for
preventative maintenance, safety and maintenance improvements needed.

m Section 8 — Capital Improvement Plan. Section 8 details recommendations for sanitary
sewer service system improvements and associated capital facilities improvements.

m Section 9 —Financial Plan. This section summarizes the funding program required to meet
current operating needs and also financing long-term capital improvements.

1.4 Planning Period

The City’s SSP includes both short-term and long-term planning horizons. The short-term
horizon is six years. The long-term horizon is 20 years.

1.5 Historical Background

The City of Tukwila was incorporated in 1908 and at that time had an area of 418 acres. By
1959, through a series of major annexations, the City’s area had increased to 1,739 acres. By
1988 the area had grown to 2,880 acres, again through annexations.

In 1989, another wave of annexations increased the City’s area to 5,176 acres. These
annexations included the neighborhoods known as Riverton, Foster, Thorndyke, and Cascade
View, as well as the area served by Fire District No. 1. At the time of the annexations, sewer
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service was provided in these areas by several entities — the City of Seattle, Val-Vue Sewer
District, Rainier Vista Sewer District, King County WTD, and the City of Tukwila itself. The
location of the Riverton, Foster, Thorndyke, and Cascade View neighborhood areas, and others
within the current City boundaries, are shown in Exhibit 1-1.

The annexations brought with them significant population growth. From a population of 800 in
1950, the City grew to a population of 3,160 in 1978 and to 10,793 in 1989. By 1991, this figure
had increased to 14,631. The population when the 1999 Addendum was prepared was
approximately 15,000.

In 1995 and 1996, respectively, the City of Seattle transferred sewer facilities in the East
Marginal Way corridor and Ryan Hill service areas to the City. In 1997, the City of Tukwila
constructed sewers in the previously unsewered areas of Allentown. The Boeing Field area (part
of the Manufacturing Industrial Center, Exhibit 1-1) was also incorporated into the City’s
system. Sewer service extension to Foster Point and some of the Foster neighborhood is
anticipated for 2006. Some of the annexed areas that were previously served by other sewer
service providers continued to be served through the original providers.

Except for increases due to the annexations, Tukwila’s growth has closely paralleled that of the
adjacent communities of Kent, Renton, and Auburn. The construction of Southcenter Shopping
Center and several industrial parks has also affected population increases.

1.6 Overview of Existing Sewer System

In the past the City has had agreements with several external jurisdictions to provide sanitary
sewer service to areas within the City limits. Currently, only the City of Renton and Val-Vue
Sewer District continue to provide such service.

Some of the sanitary sewer service areas within the corporate limits are unsewered or partially
sewered. These areas are served by septic tanks and are often referred to as Septic Areas. Most
of these areas were the result of annexations described above. They were identified in the City’s
1994 Unsewered Area Ordinance. Two additional areas that were partially sewered at the time,
the South City and the Riverview neighborhoods, were not identified as such in the 1994
ordinance. Sewer service has been extended to many of the unsewered or partially sewered areas
since the mid 1990’s.

Exhibit 1-2 shows the Sewer Districts within the City of Tukwila.
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Section 2

Description of Sanitary Sewer System

This chapter provides basic information about the physical components of the sanitary sewer
system as well as a brief discussion on selected administrative and planning issues related to
operations and future expansion. It provides the basis upon which this Comprehensive Sanitary
Sewer Plan Update (SSP) has been prepared.

2.1 Ownership and Management

The Tukwila sanitary sewer system is owned and operated by the City of Tukwila. The City
operates under a mayoral system of government whereby the City Council establishes policies
that govern the operation of the sanitary sewer system through ordinances and resolutions.

The sanitary sewer system is operated and maintained by the Department of Public Works which
is managed by the Public Works Director. Several divisions exist within the organization overall
to address various facilities and services. There are two divisions associated with the sanitary
sewer system and its operation. These divisions are managed by the Maintenance Operations
Manager and by the City Engineer, both of whom report directly to the Public Works Director.
The Sewer Superintendent, who reports to the Maintenance Operations Manager, is responsible
for the maintenance and operations of the sanitary sewer system, while the Utility Systems
Engineer, who reports to the City Engineer, is responsible for implementing capital
improvements.

Contact information for the Public Works Director is presented below:

Public Works Director: Jim Morrow

Address: 6300 Southcenter Boulevard
Tukwila, WA 98188

Phone: (206) 443-0179

2.2 Service Area Description

The City of Tukwila is bounded by the City of SeaTac on the west, the City of Seattle on the
north, the City of Renton on the east, and the City of Kent on the south. Exhibit 2-1 shows the
location of these jurisdictions, as well as the community of Des Moines, Tukwila’s city
boundary, and current and potential sewer service areas. The adjacent sewer purveyors, Val-Vue
and Skyway, are also shown on the exhibit.

As illustrated on the exhibit, currently the City provides sewer service for much of the area
within the city boundary. Sewer service for the remaining sewered area within the city boundary
is provided by Val-Vue Sewer District and the City of Renton.

There are no public drinking water supply sources located in Tukwila’s service area.
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In the future, the City expects to add four new areas to its service area. These four areas consist
of eight sections which were condensed into the four areas for planning purposes. The precise
timing of adding these new service areas is dependent on a variety of factors and is not fully
known. Timing assumptions have been made for this SSP based on the best available estimates
from the City. The four new areas include:

m North Septic Area: This includes the two most northern septic sections, as well as an area
currently served by Val-Vue Sewer District known as the Boeing access Area. For planning
purposes, portions are scheduled to be sewered beginning in 2011.

m SE City Corner: This area will be taken over from the City of Renton. Assumption of this
area is assumed to begin in the 11" plan year (2015), which coincides with the timing for this
area used in the Water System Plan.

m  South Septic Area: This area includes the three most southern septic sections. Assumption of
these areas is assumed to begin in the 16" plan year (2020).

m South Annex: This area is unsewered and is outside the current city boundary, but is
designated as a Potential Annexation Area and is therefore expected to be annexed.
Assumption of this area is assumed to begin in the 11" plan year (2015), which coincides
with the timing for this area used in the Water System Plan. The Tukwila Valley - South
(Drainage Basin No. 14) proposal, described in Section 2.3, may affect the development of
sewer services in this area.

Before City of Tukwila could serve these areas, interlocal agreements would need to be formed
between City of Tukwila and the jurisdictions including these areas.

The City of Tukwila has estimated the costs of adding the new areas to its service area. Table
2-1 presents costs included in the 1999 Addendum and updated costs for 2006. These costs have
been included in the 2006 capital improvements budget.

Table2-1. Costsof Adding Unsewered Areas

1999 2006
L ocation Estimated Cost Estimated Cost
North Septic Area' $ 1,575,000 1,969,213
SE City Corner” Not Developed Not Developed
South Septic Area’ $ 1,501,000 1,876,692
South Annex* Not Developed Not Developed
Total $ 3,076,000 3,845,905

! Known as Riverton Crest, Ryan Hill, and Poverty Hill in 1999 Addendum.
2 Costs not devel oped because annexation is planned after 2011.
3 Known as 51st Avenue So. And Crestview Loop in 1999 Addendum.

2.3 Drainage Area Descriptions

Because of the many annexations that have occurred in the past, the assumption of sewer service
from other providers, the topographic challenges for sewer system design and construction, as
well as development pressures, Tukwila’s existing sewer system is particularly complex. The
existing sanitary sewer service area is composed of 24 separate drainage basins, delineated on
Exhibit 2-2. A general description of each basin is presented below.
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Table 2-2 summarizes the status of the City’s existing sewer service by neighborhood (see

Exhibit 1-1), drainage basin, and service provider.

service area (Exhibit 2-1) are also shown in the table.

Areas that the City expects to add to its

Table 2-2. City of Tukwila Existing and Potential Service Areas

Service Existing Tukwila Sewer Potential Tukwila
Neighborhood* | DrainageBasin | Provider Service Areas’ Sewer Service Area®
All but the southern most South Septic area. Basin
Central Business 8,9,10,11, 12, . part of Basin 10 and the u p ’
. Tukwila . . . 13; SE City Corner,
District 13 South Septic area in Basin .
Basin 10
13 are sewered
Tukwila Hill 2,3,4,5,18 Tukwila Stable None
6,16
Thorndvke (East of Tukwila | Tukwila Stable except for the South South Septic area, Basin
Y International Val-Vue Septic area in Basin 6 6
Blvd.)
McMicken 7 Tukwila Stable except for the South South Septic area, Basin
Val-Vue Septic area 7
1,17
Foster (East of Tukwila | Tukwila Only Basin 1 is in the City’s None
International Val-Vue existing service area
Blvd.)
Foster Point 15 Tukwila Stable None
North Septic area in
Allentown 20, 21 (South of | Tukwila ggalﬂs Z::;I;Itl t];);stilzlz I;Ig I;E d Basins 20 and 21; the
S 115th St.) Val-Vue p majority of this area is
21
now served by Val-Vue
16,17, 19 (All
Cascade View Ki:;;;g;gvﬂa Val-Vue Not applicable -
Blvd.)
19 (East of
. Tukwila .
Riverton International Val-Vue Not applicable ---
Blvd.)
Ryan Hill 2 Tukwila Most of this basin is North Septic area, Basin
unsewered 22
Manufacturing 21 (North of S. Tukwila
Industrial Center 115th St.), 23, 24 | Val-Vue Stable None
South Annex 14 Tukwila Not applicable See Section 2.2
¥See Exhibit 1-1

PExisting service area will remain stable for 6 years

“Potential service areain 7-20 year time frame

2.3.1 Drainage Basin No. 1

Drainage Basin No. 1 is in the vicinity of the Gateway Drive area in the north central part of the
City. Its northerly and easterly boundaries follow the 1988 city limits. Its southerly boundary is
in the vicinity of 48™ Avenue South. A portion of the drainage area is west of Interurban Avenue

South.
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Land use in Basin No. 1 is largely commercial. The area is served by two 8-inch gravity mains
in the Gateway Drive loop that connect to two 18-inch Tukwila mains, as well as 12- and 18-inch
gravity mains along 48" Avenue South. The 18-inch Tukwila lines and Tukwila’s 12-inch line
connect to the 54-inch Tukwila trunk sewer located along Interurban Avenue South.

Tukwila’s 12-inch main along 48" Avenue South also receives wastewater from Drainage Basin
No. 20 via a 4-inch force main from the Burlington Northern Santa Fe Railroad (BNSF RR)
pump station located across the Green River. Pump Station No. 9 serves the REEFF
Management Group development and discharges directly to the King County WTD trunk line via
a 6-inch force main.

2.3.2 Drainage Basin No. 2/18

Drainage Basin No. 2/18 (Basin designation is from the 1999 Addendum) is also in the north
central part of the City. It is bounded on the north and east by the Green River and on the south
by South 154th Street. The westerly boundary is irregular, generally following 55" Avenue
South, 57™ Avenue South, South 147" Street and the easterly boundary of I-5 in the northern
most reach. The basin is mostly residential with some commercial uses.

Most of the basin is served by 8-inch gravity mains. The south end sewers drain to Tukwila’s
Lift Station No. 7 located north of South 147" Street and adjacent to Interurban Avenue South.
Lift Station No. 7 discharges via a 6-inch force main to an 8-inch gravity main located in
Interurban Avenue South, where it flows to King County WTD’s 54-inch trunk line and
subsequently to King County WTD’s Interurban Pumping Station. An old sanitary sewer
overflow to the Green River at the far south end of the City’s sewer system has been abandoned
and plugged.

A 12-inch gravity main also serves the south end of Basin No. 2/18. This line runs east of and
parallel to Interurban Avenue South. It ultimately discharges to the King County WTD trunk
line below the Interurban Pumping Station. The remainder of Basin No. 2/18 drains by gravity
directly to the King County WTD trunk line and the Interurban Pumping Station.

2.3.3 Drainage Basin No. 3

Basin No. 3 includes Fort Dent Park and the low-lying green belt areas along the Green River.
Its boundaries are highly irregular, but generally are as follows: The southern and easterly
boundaries are 1-405 and the city limits, respectively. The Green River bounds the northern most
reach of the drainage area and Interurban Avenue South bounds a small reach in the southwest
section of the basin between [-405 and the Green River. There is a small meander of the Green
River in the southern part of the drainage area.

The area within the Green River meander drains by gravity to the City’s Lift Station No. 5.
From there it is pumped via a 4-inch force main across the river to an 8-inch gravity main where
it then flows by gravity to Tukwila’s Lift Station No. 6. Lift Station No. 6 pumps wastewater via
a 4-inch force main to an 8-inch gravity which drains to the treatment plant connection. In the
future, it is intended that the force main will be revised so that lift station 5 will flow to
Interurban.
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2.3.4 Drainage Basin No. 4

Drainage Basin No. 4 is bounded generally by South 147" Street on the north, 57" Avenue South
on the west, I-405 on the south and on the east by the irregular boundary between 1-405 and
South 147™ Street, as described for Drainage Basin No. 2/18. The basin includes single and
multifamily units as well as the Tukwila City Hall and several restaurants and office buildings.

Conveyance in Basin No. 4 is provided largely by 8-inch gravity mains. Wastewater is conveyed
by gravity to Southcenter Boulevard and across 1-405 via a 12-inch pipe to Drainage Basin No.
8.

2.3.5 Drainage Basin No. 5

This drainage basin is located generally adjacent to Basin No. 4. It is bounded on the north by
South 144™ Street, on the south by 1-405, on the west by I-5 and on the east by 56™ and 57
Avenues South. The basin is in a residential area. Wastewater is conveyed by 8-inch gravity
mains to a 15-inch Tukwila sewer that is located along Macadam Road South.

2.3.6 Drainage Basin No. 6

Basin No. 6 is a small basin just to the west of I-5 and north of SR 518. It is bounded on the
west by 51* Avenue south and on the north by South 151% Street. Sanitary sewer service
consists of 8-inch pipelines that discharge directly to King County WTD lines located within the
basin.

2.3.7 Drainage Basin No. 7

Basin No. 7 is just south of SR 518 and west of I-5. Tukwila International Boulevard forms its
short, most westerly boundary and its southern boundary traverses South 160™ Street, South
164™ Street and South 168™ Street. Service to this drainage area is provided by Val-Vue Sewer
District. However, a significant area within the basin is on septic tanks and will potentially be
sewered by the City (see Exhibit 2-1).

2.3.8 Drainage Basin No. 8

Basin No. 8 covers the Southcenter Shopping Center. It is bounded on the north by 1-405, on the
west by I-5, on the south by Strander Boulevard and on the east by the Green River. Generally,
wastewater is conveyed by 8-, 12- and 14-inch gravity pipelines to Tukwila’s Lift Station No. 12
located at the intersection of Strander Boulevard and Andover Park West. A private lift station
discharges into the City’s conveyance system in the northwest corner of the basin. Lift Station
Number 12 discharges into the King County WTD interceptor at the Strander Boulevard
intersection.

2.3.9 Drainage Basin No. 9

This basin is east of Basin No. 8, across the Green River. It is bounded generally by the river on
the west, the city limits on the east and 1-405 on the north. The south boundary is just south of
Strander Boulevard. The basin serves light industrial customers. Wastewater flows by gravity
via 8-and 12-inch pipelines directly to King County WTD’s 36-inch interceptor that leads to its
East Plant.
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2.3.10 Drainage Basin No. 10

Drainage Basin No. 10 is east of the Green River. It is bounded generally by the southern
boundary of Basin No. 9 (extension of Strander Boulevard) on the north, the river on the west,
South 180™ Street on the south and the city limits (BNSF RR right of way) on the east. It is
comprised of light industrial uses. Sewer service consists primarily of a 12-inch pipeline that
flows by gravity from the extension of Minkler Boulevard (Costco Boulevard) to the 36-inch
King County WTD interceptor along Strander Boulevard.

The lower portion of this drainage (below the extension of Minkler Boulevard) has been
designated by the City as SE City Corner (see Section 2.2). It is currently served by the City of
Renton. For planning purposes, it is projected that Tukwila will assume responsibilities for
sanitary sewer service in SE City Corner in 2015.

2.3.11 Drainage Basin No. 11

This basin is located southeast of the Southcenter Shopping Center. It is bounded by Strander
Boulevard on the north, the Green River on the east and Minkler Boulevard on the South. The
western boundary is roughly halfway between Andover Park West and Andover Park East.
Basin No. 11 is made up of largely commercial and light industrial uses.

Wastewater from customers in the southeast corner of the basin is conveyed by 8-inch gravity
mains to the City’s Lift Station No. 3 located near the City Shops. Lift Station No. 3 pumps
wastewater via a 4-inch force main to an 8-inch gravity line in Andover Park East that then flows
north to a 10-inch main and hence to the King County WTD interceptor on Strander Boulevard.

2.3.12 Drainage Basin No. 12

This basin is located directly south of the Southcenter Shopping Center, between Strander and
Minkler Boulevards. On the east, Basin No. 12 is adjacent to Basin No. 11. The western
boundary of Basin No. 12 starts at a point on Minkler Boulevard that is about 1,200 feet west of
Andover Park West. From this point the boundary line extends north for a distance of about
1,400 feet, where it then turns west to I-5. The basin consists of office buildings and commercial
and light industrial development. It is served by 8-, 12- and 21-inch sewers. Wastewater
generated in the area flows by gravity to the King County WTD interceptor on Strander
Boulevard.

2.3.13 Drainage Basin No. 13

Basin No. 13 is the largest in the City’s sanitary sewer system. It serves all of the southern area
of the City below Minkler Boulevard to the Green River on the east and to the vicinity of South
Glacier Street on the south. The western boundary is [-5. Uses in the area include commercial,
light industrial, and heavy industrial. The Shasta Bottling Plant and CostCo Food Plant are
located in this basin.

Conveyance in Basin No. 13 consists of 8-, 10-, 12-, 15- and 18-inch pipelines. Lift Station No.
4 collects wastewater from the southeast corner of the basin and pumps it north across the Green
River via a 6-inch force main to the gravity sewer system on South 180" Street. An old overflow
manhole to the Green River at South 180" Street has been removed.
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The gravity system on South 180™ Street and the remainder of the sewers in Basin No. 13 flow
by gravity to the City’s Lift Station No. 2 located at the intersection of Minkler Boulevard and
Andover Park West. Lift Station No. 2 pumps wastewater to the 21-inch gravity sewer along
Andover Park West in Drainage Area No. 12 that eventually flows to the King County WTD
interceptor in Strander Boulevard.

Although most of this basin is sewered, an area south of South 178" Street and west of
Southcenter Parkway is not. This is one of the “South Septic" areas identified in Section 2.2.
This area will receive service via the new gravity sewer being constructed in Southcenter
Parkway as part of the Tukwila Valley South Project (see Section 2.3.14).

2.3.14 Drainage Basin No. 14

Drainage Basin No. 14 is at the very south end of the city. It is located in King County outside
of the City limits and is bounded by the Green River on the east, I-5 on the west, and generally
South 188" and 204™ Streets on the north and south, respectively. The area is currently under
development by La Pianta, LLC. The Tukwila Valley South Project consists of approximately
498 acres. As a part of this development a gravity sewer, is being constructed from the vicinity
of 200™ Street north connect with the existing system at the corner of Minkler Blvd. and
Southcenter Parkway. A lift station will be located approximately at the mid point of this gravity
sewer to prevent excessive depths, flat sewer slopes or both.

2.3.15 Drainage Basin No. 15

This is a small basin that consists largely of the Foster Point area. This area is planned to be
sewered in the future.

2.3.16 Drainage Basin No. 16
Drainage Basin No. 16 has in the past been entirely served by Val-Vue Sewer District.

A small area in the eastern sector of the new drainage, between 51°" Avenue South and I-5,
remains on septic systems. It is one of the “South Septic" areas identified in Section 2.2 and for
planning purposes is scheduled to be sewered beginning in 2020.

2.3.17 Drainage Basin No. 17
Drainage Basin No. 17 is served entirely by the Val-Vue Sewer District.

2.3.18 Drainage Basin No. 18

Drainage Basin No. 18, delineated in the 1991 Comprehensive Plan, is now combined with
Drainage Basin No. 2.

2.3.19 Drainage Basin No. 19
Drainage Basin No. 19 is served entirely by the Val-Vue Sewer District.
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2.3.20 Drainage Basin No. 20

Basin No. 20 consists largely of the Allentown area of the City. It is bounded by South 116"
Street on the north, I-5 on the east, and the Green River on the west and south. The area is
largely residential.

A 48-inch King County WTD interceptor runs north-south through the basin from South 116"
Street to a siphon crossing on the Green River, where it connects to King County WTD’s 54 inch
trunk line in Drainage Basin No. 1. Eight-inch gravity pipelines in the basin also flow to
connections with the King County WTD line. A new lift station, No. 10, is planned for this
basin.

2.3.21 Drainage Basin No. 21

Basin No. 21 is immediately north-northwest of Basin No. 20. From the intersection of South
104™ Street and East Marginal Way South in the northwesterly corner of the basin, the western
boundary follows the Green River to Tukwila International Boulevard. From there it generally
follows SR 599 easterly and then southerly to its intersection with Basin No. 20 at 42" Avenue
South. At this point it turns north, again following a segment of the Green River (and the
western boundary of Basin No. 20) to South 118" Street, where it turns east to I-5. It then turns
northwest along I-5 to its northern boundary along South 104™ Street.

Currently, this basin is served largely by Val-Vue Sewer District. An area in the southeast
corner of the basin bounded by South 1 15" Street on the north, 42" Avenue on the east, and East
Marginal Way South on the west and south is unsewered. It is one of the “North Septic Areas”
identified in Section 2.2 and shown on Exhibit 2-1. For planning purposes, it is scheduled to be
sewered beginning in 2011.

2.3.22 Drainage Basin No. 22

Drainage Basin No. 22 serves the residential area of Ryan Hill, bounded generally by I-5 on the
west and south and the city limits on the north and east. Much of the basin is unsewered and is
identified as one of the “North Septic” areas on Exhibit 2-1.

Existing service in those portions of the basin that are sewered consists of 8- and 12-inch gravity
lines in several locations. There are two connections to existing 18- and 24-inch pipelines
located in Martin Luther King Way.

2.3.23 Drainage Basins Nos. 23 and 24

Basins Nos. 23 and 24 are located on the east and west side of East Marginal Way, respectively,
northwest of Basin No. 21. Most of the industrial and commercial customers in these basins are
served directly by King County WTD’s 42-inch trunk line in East Marginal Way.

2.4 Sanitary Sewer Facilities

This section provides information on Tukwila’s main sewer facilities and key operating
considerations associated with these facilities.
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2.4.1 Existing Lift Stations

The City owns and operates eight lift stations within the drainage basins described in Section 2.4.
Three additional lift stations are planned for the future. Table 2-3 summarizes the location and
key features of each station. The lift station numbering system was recently revised by the City.
Table 2-3 provides both the old and new numbers for each station.

2.4.2 Existing Collection Facilities

Between 1961 and 1991, the City’s sewer system expanded rapidly through the creation of Local
Improvement Districts (LID’s), developer extension agreements and the annexations that took
place in 1989. By 1991, the system included over 140,000 lineal feet of 6-, 8-, 10-, 12-, 15-, 16-,
18-, 20-, 21-, and 24-inch diameter sewer pipe with 470 manholes and eight lift stations. Since
that time, approximately 43,000 lineal feet of pipeline, 260 manholes, and one lift station have
been added to the system.

The City’s existing sewer system serves approximately 4,035 acres in the drainage areas
described in Section 2.4. Over 80 percent of the collection system consists of concrete pipe, with
the remainder composed of 15% polyvinyl chloride (PVC) and 5% other materials.

2.4.3 King County WTD Facilities and City Connections

Major King County WTD facilities within the City’s existing sewer service area include gravity
and force mains of various diameters, the new Interurban Pumping Station, and the Renton
Effluent Transfer System (RETS). King County WTD’s East Plant is located outside of the
service area just to the east of Drainage Basin No. 3.

One major (42-inch diameter) gravity trunk line enters the City’s service area at its northern
boundary with the City of Seattle and runs along East Marginal Way and Puget Sound Energy’s
right of way to the Green River. From there, wastewater is pumped via two, parallel 12-inch
force mains that cross the City and then run generally along the eastern city limits to King
County WTD’s East Plant.

A second major trunk line begins as a 48-inch pipe just north of South 118" Street (in the BNSF
RR right of way) and runs south to and across the Green River where it changes to a 54-inch
diameter pipe. From there it runs adjacent to Interurban Avenue to the new Interurban Pumping
Station located at the intersection of Interurban Avenue and 57" Avenue South. Two 24-inch
force mains transport wastewater from the pumping station along Interurban Avenue and under
the Green River to the East Plant.

The 96-inch diameter RETS runs from the East Plant along the City’s eastern boundary before
turning west and entering the City near the Interurban Pumping Station. From there, it runs
generally northwesterly adjacent to Interurban Avenue and along SR 599 to the City’s
northwesterly limits in the vicinity of Tukwila International Boulevard and West Marginal Way.

The City has numerous connections with King County WTD trunk lines. The City has an
agreement with King County WTD for conveyance and treatment of the City’s wastewater at the
East Plant, as described in Section 3.1.
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Table 2-3. Existing Lift Stations

Lift Station Numbers?

Item
3 7 8 9 10 12
Old Number” -- 8 7 4 -- 5 -- 1
Drainage Basin® 13 11 13 3 3 2/18 15 1 20 8
14601 12638
. 1105 530 6790 Todd | 6830 Fort | 6820 Fort | Interurban ¢« | Interurban .|
Location Andover Minkler Future Future Andover
Blvd. Dent Way | Dent Way | Avenue Avenue
Park West | Blvd. Park West
South South
Back-up Power® On-site Plug-in Plug-in On-site On-site Plug-in -- Plug-in -- On-site
Date of 1987 1972 1976 1975 1975 1970 1980 1972
Construction
Number of Pumps 3 2 2 2 2 2 2 2
Pump Cornell Cornell Cornell Cornell Cornell Cornell -- Smith and -- Pumpx
Manufacturer Loveless
4NNDH-
Pump Model 6NHTA 4ANWTLH RH UM 7- 4NMTL 4ANMTR 4NDMH _ AB2A _ K254T-
VFB M3-8 1/2-6 HUM3-6 | HUM3-6 | VC05-6 CG-5325
Pump Horsepower 10 HP atf 4 HP at 7.5 HP at 3 HP at 5 HP at 15 HP at _ 5 HP at _ 40 HP
875 rpm 865 rpm 1150 rpm 1155 rpm 1155 rpm 1750 rpm 1200 rpm
Pump Design 800 gpm?® 100 gpm at | 250 gpm at | 120 gpm at | 150 gpm at | 200 gpm at 400 gpm at 2000 gpm
Capacity at 25 feet 21 feet 42 feet 26 feet 30 feet 20 feet -- 28 feet -- at 46 feet
total head | total head | total head | total head | total head | total head total head total head
Phase I
gg{s ct Design llDiz(s)egII;m 101 gpm 305 gpm 100 gpm 100 gpm 236 gpm -- 70 gpm -- 1285 gpm
4400 gpm
@Number 11 is not used in the current City inventory.
PFrom 1991 Comprehensive Sewer System Plan.
“See Exhibit 2-2.
9Planned, future lift station.
°On-site: On-site generator available. Plug-in: Mobile generator available.
frevolutions per minute
9 gallons per minute (gpm)
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2.4.4 Infiltration and Inflow

Both the 1991 Plan and the 1999 Addendum addressed the impact of infiltration and inflow (I/T)
on conveyance facilities in the City’s collection system. The 1999 Addendum noted that
estimates of existing flows showed that some basin interceptors were near capacity. Estimates of
future flows indicated that several others may exceed their capacity by the end of the ten-year
planning period (2009). As a result of these findings, it was recommended that the City (1)
initiate flow monitoring studies to document the actual extent of capacity problems, and (2)
investigate and reduce I/I problems within the collection system as required by King County
WTD.

In March 2005, King County WTD completed a study, entitled, Regional Needs Assessment
Report: Regional Infiltration and Inflow Control Program, King County WA. This report
identified conveyance system improvement projects and cost and included flow monitoring and
modeling for forecasting future I/I flow rates. This study provided a baseline for conducting
benefit and cost analyses of potential I/I reduction programs.

As part of this effort, King County WTD developed maps of 20-year peak hourly I/I flows for
areas served by King County’s wastewater treatment system. Tukwila’s wastewater conveyance
system is characterized as being subject to 20-year, peak hourly flow rates of 1,100 to 3,550
gallons per acre per day. Tukwila has an aggressive I/I program. Every four years, the City
investigates the entire sanitary sewer system using cameras to search for leaks and piping
problems. The City commits $30,000 in the annual capital improvements program to repair
leaks found during the investigation.

The City has not experienced any conveyance problems, except at lift stations in the Central
Business District (CBD) generally identified as Drainage Basins No. 4, 8, 11, 12 and 13. As a
result, the City identified the CBD as one of the critical areas for detailed sewer system modeling
and hydraulic analysis. The sewer system analysis performed for this SSP is presented in
Section 6.
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Section 3

Related Plans, Policies and Agreements

The City of Tukwila’s program to ensure a comprehensive and reliable system for providing
sewer service to its customers is embedded in a larger network of plans, policies, and agreements
that address sewer service and land use both within the City and within the greater King County
area. This section provides a brief description of selected plans, policies, and agreements that
relate to the Tukwila sewer system. This Comprehensive Sanitary Sewer Plan Update (SSP) is
consistent with these plans, policies, and agreements. Appendix B presents checklists
demonstrating this Plan’s consistency with King County and Washington State Department of
Ecology planning requirements.

3.1 Tukwila and King County WTD Treatment Agreement

Wastewater from Tukwila is conveyed to, and treated at, the King County WTD wastewater
treatment plant in Renton under an agreement between the City and King County WTD. This
agreement is found in Appendix C. King County WTD’s fees are based on potable water sales,
since sewer flows are not metered by either Tukwila or King County WTD. King County WTD
charges the City $25.60 for every “Equivalent Residential Unit” (ERU) of potable water sold.
An ERU is the average amount of water consumed by a single family household. King County
WTD’s system wide ERU is 750 cubic feet.

3.2 Tukwila Sewer Ordinances

City of Tukwila ordinances related to sewer service are contained in Title 14 Water and Sewers
of the Tukwila Municipal Code. These ordinances cover subjects such as rates and connection
policies. Appendix D contains all sewer-related Title 14 ordinances.

3.3 Tukwila Sewer Rates

Existing sewer rates are found in Title 14.16 and the Title 14 fee schedule of the Tukwila
Municipal Code. These existing monthly rates are shown in Table 3-1 below. Bills are paid to
the City of Tukwila; however, they contain one component charged by the City of Tukwila and
another component charged by King County WTD. Single family households pay a flat rate of
$7.00 for the Tukwila charge and another flat rate of $25.60 for the King County WTD charge.
Multifamily households pay a flat rate of $7.00 for the Tukwila charge and $25.60 for the King
County WTD charge. Commercial and industrial customers pay $12.00 for every ERU for the
Tukwila charge and $25.60 for every ERU for the King County WTD charge. Recommended
rates based the recommendations of this plan are presented in Section 9.
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Table 3-1. Monthly Sewer Rates

Customer Class Tukwila Charge King County WTD Charge

Single Family $7.00 per unit $25.60 per unit

$25.60 for each 750 cubic feet block of

Multi-Family $7.00 per unit water consumed

$12.00 for each 750 cubic feet block of $25.60 for each 750 cubic feet block of

Commercial/Industrial
water consumed water consumed

Source: Title 14.16 and Title 14 fee schedule of the Tukwila Municipal Code.

3.4 Tukwila Comprehensive Land Use Plan

The City of Tukwila’s Comprehensive Land Use Plan (Comprehensive Plan) was originally
adopted in 1995 and has been amended several times since then, including a 2004 Supplement.
The Comprehensive Plan is a broad statement of community goals and policies that direct the
orderly and coordinated physical development of the City into the future. The Comprehensive
Plan was developed pursuant to the State Growth Management Act (GMA). Tukwila’s
Comprehensive Plan includes the following six GMA required elements: Land Use, Housing,
Transportation, Utilities, Capital Facilities, and Shoreline. It also includes the following five
optional elements: Community Image, Economic Development, Natural Environment,
Annexation, and Roles and Responsibilities.

The most pertinent information in the Comprehensive Plan in regards to the Sanitary Sewer Plan
(SSP) is summarized below.

m Economic Development: This element includes employment targets and states that Tukwila
must plan to accommodate 16,000 additional jobs between 2004 and 2022. It should be
noted these numbers can not be directly compared to the demographic projections presented
in Section 4 of this SSP since the geographic areas are not identical. The geographic area for
the Comprehensive Plan is all land within the city boundary. The geographic area for the
SSP is the sewer service area, which is less than that within the city boundary.

m Housing: This element includes housing targets and states that Tukwila must plan to
accommodate 3,200 additional housing units (single family and multifamily combined)
between 2004 and 2022. Again, it should be noted these numbers can not be directly
compared to the demographic projections presented in Section 4 of the SSP for the reasons
stated above.

m Land Use: This element provides a map showing land use within the City based on City
zoning. The map is provided in Section 3.5 below along with the zoning definitions.

m Annexation: This element identifies two Potential Annexation Areas and discusses
associated policies.

m Utilities: This element addresses the goal of providing “utility services and facilities that
meet the community’s current and future needs in a safe, reliable, efficient, economic and
environmentally responsible manner.” The utilities chapter from the 1995 Comprehensive
Land Use Plan, as well as the 2004 supplement to that chapter, are provided in Appendix E.
The utilities chapter focuses on the following five key issues:

e Service Extensions: Planned extensions of utility services must be based on level-of-
service standards.
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e Coordination of Service Providers: The City-managed utilities must be coordinated
with adjacent purveyors who serve portions of the City.

e Concurrency and Implications for Growth: Concurrency requires that utility plans,
along with other capital facilities, be developed so that improvements, or the funds
required for the improvements, are in place at the time they are needed.

e Environmental Sensitivity: Utility improvements often arise from environmental
concerns, but may also result in additional environmental impacts, such as pipeline
location and construction and from drainage and groundwater management.

e Residential Revitalization: City planned utility improvements and extensions must
place priority on improving and sustaining residential neighborhood quality and
livability.

3.5 Tukwila Zoning Ordinances

Zoning for land within the City of Tukwila is defined in Title 18 Zoning of the Tukwila
Municipal Code. The zoning for the City’s current and future service area is shown in Exhibit 3-
1. Anticipated zoning has been established for the Potential Annexation Area south of the
current city limits, even though land use decisions are currently the responsibility of King
County. No major zoning changes are intended in the next 20 years. The 16 zoning
classifications are defined in Table 3-2.

3.6 King County Sewer Ordinances

King County ordinances related to sewer service are contained in Title 13 Water and Sewer
Systems of the King County Code. These ordinances cover subjects such as levels of service,
criteria for when a sewer plan is required, and King County approval of sewer plans.
Appendix F contains all sewer-related Title 13 ordinances.

3.7 King County Comprehensive Plan

King County’s most recent Comprehensive Plan is a draft version of its 2004 plan, which
updates the previous plan created in 2000. The plan guides growth and development in the
unincorporated areas in King County and sets county policy on major issues such as annexations,
transportation, and environmental protection. The plan includes the following nine elements:
Regional Planning; Urban Communities; Rural Legacy and Natural Resource Lands;
Environment; Parks, Open Space and Cultural Resources; Transportation; Services, Facilities
and Utilities; Community Planning Areas; and Implementation.

The most pertinent information in King County’s Comprehensive Plan in regards to Tukwila’s
SSP is contained in two chapters. Chapter 2 Urban Communities contains land use information.
Chapter 7 Services, Facilities, and Utilities has a section called Public Sewers and On-Site
Wastewater Treatment and Disposal Systems which references King County’s Countywide
Planning Policies F-239 to F-246; this section can be found in Appendix E.
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Table 3-2. Zoning Designations

# Code Name Description
1 C/LI Commercial / Light Areas characterized by a mix of commercial, office or light industrial

Industrial uses.

) HDR High Density Residential Areas c.haracte.:rlze'd'by multl—.farnlly buildings; 15-2 1‘.8 units per net
acre, with senior citizen housing allowed up to 60 units per net acre.
Areas characterized by heavy or bulk manufacturing uses and

3 HI Heavy Industrial distributive and light manufacturing uses, with supportive commercial
and offices uses.

4 LDR Low Density Residential Areas _characterlzed by detached single-family residential structures; 0 to
6.7 units per net acre.

5 LI Light Industrial Areas characterlzed by distributive and light manufacturing uses, with
supportive commercial and office uses.

Medium Density Areas characterized by residential duplexes, triplexes, and four-plexes;

6 MDR . . .
Residential 6.8 to 14.5 units per net acre.
Manufacturing Industrial A major employment area contalmng dlStrlb}lthG, light manufacturlng
7 MIC/H and heavy manufacturing uses, with supportive commercial and office
Center / Heavy Uses
3 MIC/L Manufacturing Industrial A major employment area containing distributive, light manufacturing,

Center / Light and limited office uses, with supportive commercial and office uses.
Areas characterized by professional and commercial office structures,

9 MUO Mixed Use Office mixed with certain complementary retail, and residential uses and senior
citizen housing allowed up to 60 units per net acre.
Pedestrian-friendly areas characterized and scaled to serve multiple
residential areas with a diverse mix of uses. Uses include certain

Neighborhood commercial uses mixed with residential at second story or above (senior

10 NCC . o . . X .

Commercial Center citizen housing allowed up to 60 units per net acre); retail; service;
office; and recreational and community facilities, generally along a
transportation corridor.

Areas characterized by professional and commercial office structures
11 (0] Office . . . .
mixed with certain complementary retail.
Areas characterized by commercial services, offices, lodging,
entertainment, and retail activities with associated warehousing and
12 RC Regional Commercial accessory llgh_t 1nc_lustr1a_l uses,.along a transportation corridor and
intended for high-intensity regional uses. Residential uses are also
allowed in appropriate areas off of the principal arterial with a maximum
density determined by code standards and design review criteria.
Pedestrian-friendly areas characterized and scaled to serve a local
. . . neighborhood, with a diverse mix of uses. Uses include certain

Residential Commercial . . . . . .

13 RCC commercial uses mixed with residential at second story or above, with a

Center . . . ) .
maximum density of 14.5 units per acre; retail; service; office; and
recreational and community facilities.

Areas characterized by commercial services, offices, lodging,
entertainment, and retail activities with associated warehousing and

Regional Commercial accessory light industrial uses. Residential uses mixed with certain

14 RCM . . .

Mixed Use commercial uses are allowed, at the second story or above, subject to
special design standards, and a maximum density of up to 14.5 units per
acre (senior citizen housing allowed up to 60 units per net acre).

A specific area characterized by high-intensity regional uses that include
. commercial services, offices, light industry, warehousing and retail uses,
15 Tuce Tukwila Urban Center with a portion covered by the TUC Urban Center Mixed Use Residential
Overlay.
16 TVS Tukwila Valley South A specific area characterized by distributive and light manufacturing

uses, with supportive commercial and office uses.

Source: 2004 City of Tukwila Comprehensive Plan.
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Section 4

Planning Criteria

The following planning criteria are described in this section:

Customer categories and characteristics;
Demographic projections;

wastewater flow generation; and

Peak sewer flow projections.

4.1 Customer Categories and Characteristics

The City divides its sewer customers into four categories: single family, multifamily,
commercial/industrial, and low income senior/disabled. These categories are defined below.

Single Family — Connections serving one dwelling unit.

Multifamily — Connections serving more than one dwelling unit.

Commercial/lndustrial — Connections serving non-residential facilities.

Low Income Senior/Disabled — Connections serving persons with disposable income less
than $32,000 and either at least 62 years old or permanently disabled. These customers
qualify for a 50% discount.

The number of connections per customer category is shown in Table 4-1.

Table4-1. Sewer Connections By Customer Category

Customer Connections %
Category in 2003" Connections
Single Family® 786 46.1%
Multifamily 161 9.4%
Commercial/Industrial 758 44.5%
Total 1,705 100%

'Source: “ Comp Plan Update” spreadsheet provided by the City of Tukwila; as of 12-31-03.
2Includes low income senior/disabled customers.

4.2 Demographic Projections

Demographic projections were made based on information obtained from the Puget Sound
Regional Council (PSRC). The PSRC makes projections for households and employment based
on official projections from Washington State’s Office of Management and Budget. These
projections are available for 10 year increments from 2000 to 2030. The PSRC allocates the
projections across small geographic areas called Transportation Analysis Zones (TAZ).

The process to convert the PSRC data to data specific to the City is as follows.
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The geographic boundaries of the TAZs and the City’s sewer service area are overlayed to
determine which TAZs, or portions thereof, are in the City’s service area. For any TAZ fully in
the City’s service area, all the households and employment in that TAZ are assigned to the City.
For any TAZ not fully in the City’s service area, the households and employees in that TAZ are
assigned to the City based on the percent of the TAZ in the City’s service area and reviews of
aerial photos and zoning maps. This analysis is done for each year during the planning period,
taking into account how service area boundaries grow over the planning period. It should be
noted this demographic analysis does not reflect development planned under the proposed
Tukwila South Project discussed in Section 2.3. Projected wastewater flows associated with that
project are taken from the project and are not dependent on this demographic analysis.

The results of this analysis are shown in Table 4-2. Single family households in the City’s sewer
service area are projected to increase from 1,499 to 1,822 between 2005 and 2024, a growth of
22%. It should be noted that the number of single family households actually decreases between
2020 and 2024. The demographic data obtained from PSRC shows this decrease, which
presumably is due to conversion from single family to multifamily households. Multifamily
households are projected to increase from 2,542 to 5,071 between 2005 and 2024, a growth of
99%. Employment is projected to increase from 41,060 to 59,207 between 2005 and 2024, a
growth of 44%. These increases are due partly to overall growth in the current service area, and
partly due to addition of new lands to the City’s service area, as discussed in Section 2.2.

Table 4-2. Projected Demographicsin Sewer Service Areas

Y ear Single Family Households Multifamily Households Employment
2005 1,499 2,542 41,060
2006 1,503 2,625 41,623
2007 1,507 2,708 42,186
2008 1,511 2,791 42,749
2009 1,514 2,874 43,312
2010 1,518 2,957 43,875
2011 1,651 3,122 45,434
2012 1,657 3,231 46,192
2013 1,662 3,340 46,948
2014 1,667 3,452 47,697
2015 1,706 3,560 50,789
2016 1,712 3,668 51,560
2017 1,718 3,778 52,330
2018 1,723 3,887 53,099
2019 1,728 3,997 53,869
2020 1,858 4,511 55,407
2021 1,848 4,652 56,357
2022 1,841 4,792 57,309
2023 1,831 4,931 58,258
2024 1,822 5,071 59,207

4.3 Wastewater Flow Generation

Planning estimates of annual average wastewater flow generation over the planning period are
developed in this section. Estimates are presented in Table 4-3. Exhibit 4-1 graphically
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illustrates how average day flows increase from 1,750,000 gallons per day in 2005 to 3,389,000
gpd in 2024.

The exhibit breaks down the flows by service area section. This allows the City to examine how
flows are expected to increase in its current sewer service area compared to how flows are
expected to increase in and because of the new areas. This distinction is helpful since, as
discussed in Section 2.2, the certainty and timing of service area expansion is not fully known.

3,500,000
3,000,000 MHHHHH
2,500,000 - ] H A @ Tukw ila South Project
T e .
_ % E g H O £l South Septic
— == H
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Exhibit 4-1. Projected Wastewater Flow Generation (gpd)

Since wastewater flows are not metered, projected wastewater generation was calculated based
on the percent of the projected water demand expected to reach the sewer system. This involved
four main steps.

The first step was to generate a water demand forecast for the sewer service area. The water
demand forecast in the 2005 Water System Plan could not be used since the service areas for
water and sewer are not the same.
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Table4-3. Projected Wastewater Flow Generation

Demographics Water Use Factor (gdhe)* Water Average Day Demand (In Sewer Service Area) (gpd) Sewer Average Day Flows (gpd)
Year , | ™mE . , , Single | Multi Fommerad ;ﬁlﬁ/ F'\grLrjllitlly CarmeeE] ,
SF HH HH? Employees® | SF HH MF HH Employee Family | Family . High . Total (87% of (94% of (77% of Total
Regular Demand® Future Water) Water) Water)

2005 1,499 2,542 41,060 163.0 133.0 35.0 244,337 | 338,086 | 1,437,100 153,140 0 2,170,000 | 213,000 318,000 1,220,000 1,750,000
2006 1,503 2,625 41,623 162.2 1323 34.8 243,787 | 347,288 | 1,448,480 153,140 20,000 | 2,210,000 | 212,000 326,000 1,250,000 1,790,000
2007 1,507 2,708 42,186 1614 131.6 34.6 243,230 | 356,373 | 1,459,636 153,140 20,000 | 2,230,000 | 212,000 335,000 1,260,000 1,800,000
2008 1,511 2,791 42,749 160.6 130.9 344 242,667 | 365,342 1,470,566 153,140 20,000 2,250,000 211,000 343,000 1,270,000 1,820,000
2009 1,514 2,874 43,312 159.8 130.2 34.2 241,937 | 374,195 | 1,481,270 153,140 20,000 | 2,270,000 | 210,000 352,000 1,270,000 1,840,000
2010 1,518 2,957 43,875 159.0 129.5 34.0 241,362 | 382,932 | 1,491,750 153,140 20,000 | 2,290,000 | 210,000 360,000 1,280,000 1,850,000
2011 1,651 3,122 45,434 158.2 128.9 33.8 261,188 | 402,426 | 1,535,669 153,140 20,000 | 2,370,000 | 227,000 378,000 1,320,000 1,920,000
2012 1,657 3,231 46,192 1574 128.3 33.6 260,812 | 414,537 | 1,552,051 153,140 20,000 | 2,400,000 | 227,000 390,000 1,330,000 1,940,000
2013 1,662 3,340 46,948 156.6 127.7 334 260,269 | 426,518 1,568,063 153,140 20,000 2,428,000 226,000 400,000 1,340,000 1,970,000
2014 1,667 3,452 47,697 155.8 127.1 332 259,719 | 438,749 | 1,583,540 153,140 20,000 | 2,460,000 | 226,000 412,000 1,350,000 1,990,000
2015 1,706 3,560 50,789 155.8 127.1 332 265,795 | 452,476 | 1,686,195 153,140 20,000 | 2,580,000 | 231,000 425,000 1,430,000 2,090,000
2016 1,712 3,668 51,560 155.8 127.1 332 266,730 | 466,203 | 1,711,792 153,140 20,000 | 2,620,000 | 232,000 438,000 1,450,000 2,120,000
2017 1,718 3,778 52,330 155.8 127.1 33.2 267,664 | 480,184 1,737,356 153,140 20,000 2,660,000 233,000 451,000 1,470,000 2,160,000
2018 1,723 3,887 53,099 155.8 127.1 33.2 268,443 | 494,038 1,762,887 153,140 20,000 2,700,000 234,000 464,000 1,490,000 2,190,000
2019 1,728 3,997 53,869 155.8 127.1 332 269,222 | 508,019 | 1,788,451 153,140 20,000 | 2,740,000 | 234,000 478,000 1,510,000 2,220,000
2020 1,858 4,511 55,407 155.8 127.1 332 289,476 | 573,348 | 1,839,512 153,140 20,000 | 2,880,000 | 252,000 539,000 1,550,000 2,340,000
2021 1,848 4,652 56,357 155.8 127.1 332 287,918 | 591,269 | 1,871,052 153,140 20,000 | 2,920,000 | 250,000 556,000 1,570,000 2,380,000
2022 1,841 4,792 57,309 155.8 127.1 33.2 286,828 | 609,063 1,902,659 153,140 20,000 2,970,000 250,000 573,000 1,560,000 2,420,000
2023 1,831 4,931 58,258 155.8 127.1 332 285,270 | 626,730 | 1,934,166 153,140 20,000 | 3,020,000 | 248,000 589,000 1,620,000 2,460,000
2024 1,822 5,071 59,207 155.8 127.1 33.2 283,868 | 644,524 | 1,965,672 153,140 20,000 | 3,070,000 | 247,000 606,000 1,650,000 2,500,000

! GDHE = gallons per day per household or employee.
2 &F = single family households.
® MF = multifamily households.
4 Excludes employees of the 4 high demand customers.

®High demand customers are customers with very large demand, but relatively few employees. Since they would artificially inflate the overall demand per employee and the resulting demand forecast, their water and
employees are treated separately from the regular commercial customers. There are four high demand customers: Shasta, Embassy Suites, Double Tree, and Jorgensen Forge.

® This block of water is reserved in the event that a new unexpected large commercial customer moves into the service area.
" Thisis based on the sanitary wastewater component only and does not include infiltration and inflow.
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The second step was to estimate the fraction of water use that reached the sewer system. This
was done by analyzing City water sales to determine how much water is used year-round for
“base use” compared to how much water is used during the peak season for “peak excess use.”
Peak excess use is the extra water used during the summer months, most of which is used for
irrigation. It was assumed that all base use reaches the sewer system, while all peak excess use
does not. Table 4-4 and Exhibit 4-2 provide a summary of the analysis. Units for both are in
ccf, one ccf equals 100 cubic feet.

Table4-4. Water Demand Base Use Compared to Peak Excess Use

Single Family Multi-Family Commercial Total
(ccf) (ccf) (ccf) (ccf)
Non-Peak Season (Nov-May) 45,821 68,894 336,344 451,059
Peak Season (June-Oct) 44,294 56,315 408,933 509,542
Total 90,116 125,209 745,277 960,601
Average Non-Peak Month 6,546 9,842 48,049 64,437
Average Peak Month 8,859 11,263 81,787 101,908
"Excess" During Peak Month 2,313 1,421 33,737 37,471
Annual Base Use 78,551 118,103 576,590 773,244
Annual "Peak Excess" Use 11,565 7,105 168,687 187,357
Annual Total 90,116 125,209 745,277 960,601
Base Use as % of Total 87% 94% 77% 80%

Note: Based on 1999 — 2003 average water sales

O Base Use O Peak Excess Use
120,000
100,000 - /
" 80,000 /
8 60,000
40,000
20,000 -
s § 53528835 ¢
Month

Based on 1999 — 2003 average water sales

Exhibit 4-2. Water Demand Base Use Compared to Peak Excess Use
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The third step to projecting future wastewater flow generation was to add a component for the
proposed Tukwila South Project discussed in Section 2.3. These numbers came from the project
Environmental Impact Statement (EIS) and were extrapolated to allocate them over the SSP
planning period. This Tukwila South Project wastewater block may duplicate some of the
volumes in the single family, multifamily, and commercial categories. However, this is not a
concern since the numbers in those categories are relatively small and do not include the growth
expected from the Tukwila South Project.

The fourth step was to calculate the total average day wastewater flow generation by adding the
single family, multifamily, commercial, and Tukwila South Project flows.

To illustrate how the analysis is applied for projecting wastewater flow generation, during the
non-peak season base water use for a single family residence from Table 4-4 is 45,821 ccf.
Based on the City’s monthly sales distribution, November to May was chosen as the non-peak
season and June to October as the peak season. Thus, if 45,821 ccf is divided by 7 (the number
of non-peak months) a monthly average base water use of 6,546 ccf is obtained. This value is
multiplied by 12 to obtain the annual amount of water considered base use, which is 78,551 ccf.
Since the annual total water use for the single family use category, including “peak excess” use,
is 90,116 ccf (Table 4-4), the base use of 78,551 ccf is 87 percent of the total single-family water
demand. Thus, based on this analysis, it is estimated that 87 percent of single-family water
demand is expected to reach the sewer system. This percentage is 94 percent for multifamily
uses and 77 percent for commercial uses. These estimates of the amount of water that actually
reaches the sewer system are incorporated into the development of Table 4-3.

Since the projected wastewater flow generation is based on the projected water demand, an
overview of how the projected water demand was generated is provided below. A more
comprehensive description can be found in the 2005 Water System Plan. The process for
projecting water demand involved the following six steps.

Step 1 Demographic Projections: Demographic projections were generated according to the
process described in Section 4.2.

Step 2 Water Use Factors: Water use factors were calculated by dividing the water sales for a
customer class by the number of respective households or employees. This results in the number
of gallons per day used per household or employee. This water use factor was decreased by
0.5% each year for the first ten years in order to reflect anticipated conservation savings.

Step 3 SF, MF, “Commercial-Regular” Demand: The demographic projections (from Step 1)
were multiplied by the water use factors (from Step 2) to get the demand for the single family,
multifamily, and commercial-regular billing categories.

Step 4 “Commercial-High Demand” Customers. The demand for the commercial-high
demand customers was calculated separately since these large customers with few employees
would otherwise artificially inflate the gallons per day per employee and the resulting demand
for the commercial category. The City does not expect significant changes from the customers in
this category: Therefore, their combined average demand from the last five years was used.
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Step 5 Commercial-Future Demand: A block of water for future large commercial customers
was added in case a large customer has an unexpected increase in demand or a new large
customer is added.

Step 6 Total Average Day Demand: The total average day demand was calculated by adding
the results from Steps 3-5.

4.4 Peak Wastewater Flows

Peak wastewater flows for planning purposes are calculated as the annual average day flow times
a peaking factor plus a component for infiltration and inflow (I/I). Table 4-3 and Exhibit 4-1
present the projected annual average day flows for the City from 2005 through 2024. Exhibit 4-1
further breaks out the flows for the existing and potential sewer service areas.

Peaking factors, e.g., those for maximum daily or peak hourly flows, are selected to represent the
ratio of the peak flow to the average flow that results from the contributions of connected
customers. These selections need to take into account basin-by-basin and other site-specific
factors to arrive at a cost-effective sewer plan or design. In addition, in this SSP, an I/
contribution of 1,100 gallons per day per acre (gpd/ac) is added to arrive at peak wastewater
flows for planning purposes in the Central Business District, an area identified as critical for
further hydraulic analysis. This I/I flow rate, which represents the minimum 20-year peak hourly
I/I flow rate estimated by King County WTD, was identified as being appropriate in the Central
Business District for the following reasons:

m This area was developed recently, relative to other areas of Tukwila.

m The oldest piping in this area is approximately 40 years old and piping materials are PVC,
ductile iron, and gasketed concrete pipe.

m This area’s land cover is primarily pavement, which provides little opportunity for
infiltration.

m Tukwila has an aggressive I/I program, including annual camera investigation of sanitary
sewer lines for leaks which results in all lines being reviewed every four years.

m This area is served by a robust stormwater drainage system, which is separate from the sewer
system.

m Tukwila confirmed the appropriateness of this assumption based on I/I experience in this
location.

Further, this area has not been identified by King County as a candidate for further evaluation
because of excessive I/ flow rates.

Section 6 of this SSP presents an analysis of the area of the City identified as the Central
Business District. More detailed computation of the peak flows used in this analysis is presented
in that section.
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Section 5

Sanitary Sewer System Design Criteria

The City of Tukwila’s sanitary sewer system design criteria are established to guide both the
City and developers in planning and constructing new sewer facilities. This section reviews and
summarizes these criteria.

5.1 General Basis for Design

5.1.1 Reference Documents

Technical criteria utilized by the City for the design and construction of its sanitary sewer
infrastructure must be in conformance with the standards of the Department of Ecology
(Ecology) manual, “Criteria for Sewage Works Design," dated December 1998, as well as
standards in the City’s document, “Development Guidelines and Design and Construction
Standards." King County Department Wastewater Treatment Division requirements and those of
the City’s Municipal Code must also be met.

Tukwila’s Comprehensive Sanitary Sewer Plan Update (SSP) ensures orderly and cost-effective
development of existing and future sewerage facilities. All improvements and extensions within
the service area must be consistent with this plan.

5.1.2 Reference Datum

The reference datum for the City’s sanitary sewer infrastructure is based on the King County
Aerial Survey (KCAS), which is equal to the NGVD 1929 datum. King County WTD sewers are
based on a unique reference datum that equals the KCAS datum plus one hundred (100') feet.
The King County WTD datum eliminates negative elevations within the King County WTD
service area.

5.1.3 Sewer Location

Wherever possible, trunk and interceptor sewers are located in public rights of way. Under some
topographic conditions, sewers may be located in easements across private property. Where a
sewer line conflicts with other utilities, it must be designed to pass under the other utilities and
have a minimum vertical separation of 3 feet. If the elevation of the sewer prevents it from
passing under the other utilities, special construction techniques must be used per the City’s
direction.

5.1.4 Separation of Water and Sewer Pipelines

Sewer mains must be laid at least 10 feet horizontally, measured edge to edge, from any existing
or proposed water supply line. A reduction to 5 feet of separation may be allowed provided the
water main is laid in a separate trench or on an undisturbed earth shelf located on one side of the
sewer at such an elevation that the bottom of the water main is at least 18 inches above the top of
the sewer.
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All sanitary sewer crossings under water mains must be installed such that the top of the sewer
pipe is at least 18 inches below the bottom of the water main. An 18-foot section of sewer pipe
must be located at the crossing so the joints will be as far from the water supply main as possible.
This installation may require special structural support for both the water and sewer pipes.

5.1.5 Separation of Wells and Sewer Pipelines
No sanitary sewers can be constructed within 100 feet of a well.

5.1.6 Sanitary Sewer Connections

Industrial Connections

Special considerations must be given to sanitary sewer design and connections for industrial
users. The potential for pretreatment requirements, excessive wastewater flows, special flow
metering, or sampling requirements prior to industrial sewer collection or treatment system
design must be considered.

Developer Connections

Side sewer connections to King County WTD interceptor sewer lines are allowed only by written
permission from King County. The City is the agency through which permits are obtained for
such connections. The permittee is responsible for all coordination with King County WTD for
necessary inspections and approvals.

5.1.7 General Sizing Criteria

Sanitary side sewers must be sized to carry all sanitary wastewater and waste fluids of any kind
from the buildings served. All toilets, sinks, stationary wash stands, floor drains, or any other
piece of equipment having waste fluids must be connected to the sanitary sewer system.
Commercial minimum sewer diameter is 6-inches.

New sewer systems, except one-lot, single family residences, are designed based on per capita
flows or other methods approved by the City and Ecology. The City requires detailed design
calculations and service area maps for the system design, stamped, signed, and dated by a
Washington State registered professional engineer.

5.2 Pipeline Design Criteria
5.2.1 Sanitary Sewer Mains

Size, Configuration, and I nstallation

m  Minimum pipe diameter is 8 inches.

m  Mains must be designed for a mean velocity of 2.0 feet per second when flowing full using
Manning’s equation with a roughness coefficient, ‘n’, of 0.013.

For sewers in the street, the minimum depth of cover is four feet.

For sewers located in easements, the minimum depth of cover is three feet.

Sewers must be designed to service the lowest fixtures in the area served.

Sewers are to be designed on straight alignments between manholes.
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m Sewers are to be designed with a uniform slope between manholes.
m City-approved concrete anchors must be used on sewers having a slope equal to or greater
than 20 percent.

Overflows
m  No overflows or overflow structures are allowed.

Minimum Sanitary Sewer Slopes

Minimum sanitary sewer slopes are shown in Table 5-1.

Table5-1. Minimum Sanitary Sewer Slopes

Sewer Size (Inches) Minimum Slope (feet per 100 feet)
4 2.00
Side Sewer Only
6 2.00°
Side Sewer Only
8 0.40
10 0.28
12 0.22
14 0.17
15 0.15
16 0.14
18 0.12
21 0.10
24 0.08
27 0.07
30 0.06
36 0.05

" Can be reduced to 1% with permission of the Public Works Dept.

Sewer Materials

Materials used for sanitary sewers must be new, undamaged, inspected and approved by the City
prior to installation and, in addition, meet the following requirements:

m Materials: Materials must conform to the applicable APWA/WSDOT standards. The pipe
must be legibly and permanently marked with type, class and/or thickness.

m Pipe: Ductile iron Class 50 minimum; PVC minimum SDR 35; or HDPE where its use is
justified due to scouring velocities or soil problems.

m Fittings: Same materials as the pipe or as specified by the pipe manufacturer.

5.2.2 Sanitary Side Sewers

Requirements for side sewers are summarized below:

General Requirements

m Buildings must be connected within 250 feet of the sanitary sewer line.
m  Only one commercial building connection per side sewer is allowed by the City.
m  The location and depth of the stubs shown on as-builts must be verified.
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Street cuts must be repaired per City standards.

A minimum diameter of 6 inches is allowed within the City right-of-way. Residential side
sewers may be reduced to a minimum diameter of 4 inches from the right-of-way to the
house.

A sewer cleanout and test tee must be provided at the property line.

A sewer cleanout must be provided at the building.

Two single family homes may be connected to a 6-inch side sewer.

Materials

Pipe material: Ductile iron Class 50 minimum; PVC minimum SDR 35; or welded HDPE
where its use is justified due to scouring velocities or soil problems.

Pipe encasement: CDF, steel sleeve, PVC. Polyethylene for ductile iron pipe placed in peat
areas or areas of potential corrosion.

I nstallation

Side sewers must be installed on a slope greater than two percent but less than 1 vertical: 2
horizontal.

Anchors must be used for pipe having slopes over 15%.

Ductile iron pipe placed in peat areas or areas of potential corrosion must be encased with a
polyethylene sleeve.

Install the side sewer not less than 5 feet from any building, except where the sewer enters
the building. If the sewer is below the building foundation, for every one foot of depth, the
side sewer shall be one foot greater horizontally from the foundation.

Provide clean outs at 100 foot intervals along the sewer lines, at property lines, at the
building, and at all vertical or horizontal bends of ninety degrees (90°) or greater.

Outside the right-of-way, side sewers shall have at least 2 feet of cover.

Install a manhole on a side sewer that is 150 feet or farther from the sewer main.

5.3 Manhole Design Criteria

5.3.1 Materials and Standards

Manholes must be precast.
Minimum diameter is 48 inches.
Sizes up to 96 inches are allowed.

5.3.2 Installation

Sanitary sewer manholes are required at the following locations:

The end of all sewer mains.

A change in slope or alignment.

A change in pipe diameter.

At the intersection of sewers 8 inches and larger (including side sewers).
At the intersection of sewer mains.

Every 500 feet on sewer mains.

On a side sewer 150-feet or longer.
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m  When the City requires it, a spread foundation or other measure must be installed to prevent
differential settlement. In addition, an outside drop connection is required for an invert
separation of 24 inches or more, measured at the manhole wall. Inside drop connections
require the City’s approval.

m Manholes must be fully channeled to the sewer crown.

m Manholes must be installed so that the invert of the downstream pipe is at least 0.1 foot
below all incoming invert elevations. Channelization methods include prefabricated
fiberglass/PVC channels.

5.4 Grease Interceptors

The City requires grease interceptors on all buildings where food preparation occurs and at
locations determined by the City as necessary for the proper handling of liquid wastes. Grease
interceptors must comply with Appendix H of the Uniform Plumbing Code and the following
criteria:

m Provide a double baffle type interceptor with 6 inch lines and details referenced to related
plumbing sheets.

m For sizing, consider the meals per hour as equal to a restaurant’s seating capacity.

m Locate the vault outside the building, between 5 feet and 25 feet from the building
foundation.

m Install the interceptor so that gray water from sinks, floor drains, drains under garbage
compactors, is routed through the interceptor. DO NOT route dishwashers through the
grease interceptor. NOTE: Route ONLY gray water through the interceptor.

m Every three months the owner must completely pump out the interceptor. Businesses that
generate small amounts of grease may, with the City’s approval, pump the interceptor on a 6-
month schedule. At any time, the City may inspect the interceptor and require more frequent
service.

5.5 Components of Pumped Facilities

5.5.1 Lift Stations

Lift stations within the City of Tukwila must be designed and constructed to the following
minimum requirements:

m Location and Flood Protection: Wastewater lift stations must be located to provide the
minimum amount of nuisance to local or proposed residential or commercial development.
Lift station design must take into account noise control, odor control and station architectural
design. Space for future expansion should be provided as necessary. If possible, lift stations
must be located at elevations above the 100-year flood. If it is not feasible to locate above
the 100-year flood plain, stations must be protected such that a 100-year flood does not
damage the facility. All lift stations must be designed to operate during the 25-year flood.

m Pumping Rate and Number of Units: Each lift station must have a minimum of two pumps.
Each pump must have the capability of pumping the design flow. For lift stations with more
than two pumps, each pump must be capable of pumping the design flow with any one of the
pumps out of service.
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5.5.2 Pumps

Wastewater pumps must have the capability of passing a 3-inch diameter sphere. Pump suction
and discharge openings must be a minimum of 4 inches in diameter. All pumps shall operate
under a positive suction head. The pumps must operate with the use of an approved control
system that senses the water level in the wet well and must automatically alternate the pump in
use. Each lift station must be equipped with either a standby generator or must have the required
connections to allow the use of a portable generator. For lift stations that utilize portable
generators, an emergency overflow connection must be provided of sufficient capacity as
required by the Tukwila Director of Public Works. An alarm system is required for each lift
station and must signal a power failure, low water level, high water level, and pump overload or
failure, generator failure, generator run, communications failure, and intrusion.

55.3 Wet Wells

Lift stations must have a properly sized wet well to minimize wear and tear on the pumps. The
wet well must have a capacity that will provide a holding time not to exceed 10 minutes for the
design average flow. Pump controls must be adjusted such that the pump will run a minimum of
5 minutes and will be off for a minimum of 2 minutes at peak design flow. Trash racks and bar
screens will be provided as required to protect the pumps.

All Lift Stations are equipped with Supervisory Control and Data Acquisition (SCADA) systems
which monitor functions of the Lift Stations and notify staff of any problems via cell phone to
prevent overflows. Back-up diesel power is provided to all new Lift Stations.

5.5.4 Force Mains

Pipe materials are to be approved by the City Engineer. Minimum pressure class is 200 pounds
per square inch (psi).

5.6 Inverted Siphons

Inverted siphons are not permitted.
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Section 6

Wastewater Collection System Evaluation

6.1 Introduction

This section presents an analysis of a portion of the City of Tukwila’s wastewater collection and
pumping system. City of Tukwila engineering and operations personnel evaluated the current
condition of the sewer system and determined that in most sanitary sewer drainage basins
described in Section 2 capacity and performance is satisfactory for current and future flows. The
Central Business District (CBD) is where the largest flows occur, where most growth is
occurring, and where the City has most concerns regarding the current and future capacity of the
sewer collection system. Hydraulic modeling was performed in this area to evaluate the
adequacy of existing facilities for conveying current and future flows, and to aid in determining
improvements that would ensure future viability of the collection system.

6.2 Hydraulic Modeling Approach

Tukwila’s sewer system was analyzed using the stand-alone version of the hydraulic modeling
software program, SewerCAD, version 3.1. The SewerCAD software is a Microsoft Windows-
based program in which an operator can enter all of the system properties and display them on
the monitor in a graphic format. The model was created specifically for this project and does not
include the entire Tukwila collection system. The area included in the model is described more
fully below.

6.2.1 Model Coverage

The SewerCAD model was developed using existing information from the City of Tukwila. The
area covered by the model includes the CBD and a residential area immediately north of
Interstate Highway 405 (I-405). (See Exhibit 6-1).

The CBD is more fully described as the area bounded by I-5 on the west, [-405 on the north, the
Green River on the east, and Segale Park Drive C on the south. A small portion of the CBD is
located east of the Green River, immediately south of Andover Park East. In general then, the
CBD is within Drainage Basins No. 8, 11, 12, and 13 that are described in Section 2 and shown
in blue on Exhibit 6-1.

The residential area is roughly bounded by 1-405 on the south, the Green River on the east, South
147" Street on the north, and 54™ Avenue South on the west. This area is included in the
analysis because it drains by gravity to a pump station that receives wastewater within the CBD.
Exhibit 6-1 shows this portion of the sewer system that was modeled. It is essentially within
Drainage Basin No. 4 that is described in Section 2 and also shown in blue on Exhibit 6-1.
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6.2.2 Data Collection and Model Creation

Information on the Tukwila wastewater collection system was obtained from Record Drawings
stored in the Tukwila Public Works Department files. Drawings showing pipe alignments, size,
length, and connectivity, manhole elevations (rim and invert), and pump station wet well size
and locations were used to create a base model. A map of the City of Tukwila was inserted into
the background to aid in the locating of each manhole. A copy of the graphic version of the
model is included in Appendix G, which also includes tables summarizing model data. Sanitary
sewer model basins were established based on this information. The model basins are shown in
yellow and designated by letters in Exhibit 6-1.

Information on pumps and wet wells was limited. For the purposes of the model, wet wells were
included as 10-foot diameter vaults. Single operating points for pumps were entered (based on
estimated pump capacity) and the total dynamic head for the given flow rate was adjusted so the
pumping rate would match the estimated pump capacity.

Flows entering the collection system at specific nodes were developed from the flow projections
included in Section 4 of this Plan. Table 6-1 lists the demands by sanitary sewer model basin.
Businesses that supply high flows have been singled out and their flows have been input at the
manhole nearest the connection. Average flows as shown in Table 6-1 were increased by 20
percent to simulate peak flows. An additional allowance for infiltration and inflow (I/T) has been
included in the model that increases flow in the lines by another 30 percent.

Model Basin G in Table 6-1 and Exhibit 6-1 does not include the anticipated flows from the
proposed “Tukwila South Development” (see Section 2.3). An EIS has been prepared for the
development, and the EIS flows of approximately 1.42 million gallons per day (mgd) are
projected to enter the Tukwila system. The effect of these additional flows was evaluated as part
of the SSP.

6.2.3 Calibration

There was no attempt to calibrate model against existing flows. However, modeled pump station
operations were consistent with Tukwila’s operational experience at pump stations in the
wastewater conveyance system.
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Table6-1. Projected Wastewater Flowsin Modeled Sewer Area

Water
Average
Demographics Day Average Day Wastewater Flows (In Modeled Sewer Area) (gpd)
Demand
Year & Sanitary (gpd)®
Sewer Model
Basy s s } Multi Family® Commercial®
fﬁ_' ﬂ:: Employees? Total Fsarr;?ll}?" Total
Regular (éztng;;n Regular Shasta Sou::gjelnter D.I?:J:;e Costco  Futuré®
2005
A 139 390 2,349 220,894 19,769 18,611 30,107 63,319 0 49,365 0 0 0 181,000
B 1 0 5,903 236,900 121 0 0 159,078 0 0 23,229 0 0 182,000
C 0 0 3,330 116,616 63 0 0 89,739 0 0 0 0 0 89,800
D 1 0 5,508 287,060 104 0 0 148,434 55,316 0 0 17,194 0 221,000
E 22 1 810 31,979 3,077 81 0 21,834 0 0 0 0 0 25,000
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 163 | 390 17.900 | 893,450 23,134 18,692 30,107 482403 | 55316 49,365 23,229 17.194 0 699,000
2010
A 135 441 2,845 242,384 18,732 19,641 34,087 74,480 0 49,365 0 0 2,200 199,000
B 1 0 6,392 250,481 118 0 0 167,337 0 0 23,229 0 2,200 193,000
C 0 0 3,583 124,744 61 0 0 93,799 0 0 0 0 2,200 96,000
D 1 0 5,929 298,743 102 0 0 155,231 55,316 0 0 17,194 2,200 230,000
E 22 1 811 34,032 3,056 86 0 21,229 0 0 0 0 2,200 26,600
F 0 0 0 2,857 0 0 0 0 0 0 0 0 2,200 2,200
G 0 0 0 2,857 0 0 0 0 0 0 0 0 2,200 2,200
Total 160 442 19,560 956,097 22,069 19,727 34,087 512,076 55,316 49,365 23,229 17,194 15,400 748,000
2024
A 116 | o644 4676 | 322,067 15,667 33,002 43,930 119,541 0 49365 0 0 2,200 | 264,000
B 1 0 8,432 313,133 154 0 0 215,547 0 0 23,229 0 2,200 241,000
c 1 0 4,638 | 156,928 30 0 0 118,564 0 0 0 0 2,200 121,000
D 1 0 7,688 352,418 133 0 0 196,533 55,316 0 0 17,194 2,200 271,000
E 24 1 856 35,065 3,210 106 0 21,872 0 0 0 0 2,200 27,000
F 11 0 399 17,887 1,498 49 0 10,207 0 0 0 0 2,200 14,000
G 35 1 1,255 50,103 4,712 158 0 32,080 0 0 0 0 2,200 39,000
Total 188 647 27,943 1,247,600 25,454 33,315 43,930 714,345 55,316 49,365 23,229 17,194 15,400 978,000
Footnotes
'SF HH = Single Family Households MFHH = Multifamily Households
“Excludes employees from the following large customers: Shasta Bottling, Southcenter Mall, Double Tree and Costco
*In modeled sewer area
487% of water use
394% of water use
77% of water use
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6.2.4 Simulation Procedure
The analysis of the Tukwila CBD sewer system was completed in the following steps:

m Evaluate the existing system to determine if there are any locations where flow in individual
pipeline segments during peak flow periods was greater than 80 percent of the capacity of the
individual pipe segment.

m If there are any capacity issues, run simulations to identify the necessary improvements to
provide adequate capacity in all pipe segments so that the flow was not in excess of 80
percent of the maximum capacity of the pipe segment.

m Run simulations of the 20-year flow projection (without consideration of the proposed
Tukwila South Development) to determine if the existing system would have capacity issues.

m [f there are any capacity issues, run simulations to identify the necessary improvements to
provide adequate capacity in all pipe segments so that the flow was not in excess of 80
percent of the maximum capacity of the pipe segment.

m Run simulations of the 20-year (2005-2024) flow projection with the proposed Tukwila
South development to determine if there were any new capacity issues.

m If there are any capacity issues, run simulations to identify the necessary improvements to
provide adequate capacity in all pipe segments so that the flow was not in excess of 80
percent of the maximum capacity of the pipe segment.

m Run simulations of the 6-year flow projections to determine what improvements identified in
the 20-year improvements would be necessary in a 6-year time frame.

6.3 EXxisting Collection System Evaluation

Steady state simulations were run for the existing system with existing peak flows plus an
allowance for I/I distributed throughout the collection system. The results of the simulations
indicate that there are no pipe segments flowing at more than 60 percent of capacity. These
simulations were run with all the pump stations in operation. Capacity of each of the pump
stations (with a single pump in operation) was in excess of the inflow to the wet well.

6.4 Future Collection System Evaluation

The analysis of the 20-year projected flows (without the new Tukwila South Development)
yielded results similar to the existing flows. There are no pipe segments that are flowing at more
than 60 percent of design capacity and peak flow to the pump stations is less than the pump’s
capacity.

Once the Tukwila South Development flows are added to the system (approximately 1.42 mgd
average daily flow at full buildout) there are needs for additions to the existing collection system
north of 180™ Street. A new sewer will be constructed in Southcenter Boulevard from Minkler
to S 180™ Street as part of the Tukwila Valley South Project. Flows from the Tukwila South
Area development will enter this pipeline and flow to the pump station at Minkler and Andover
Park West. Capacity in the new 20- to 24-inch line is projected adequate to meet the full
Tukwila South Development flow rates; however, the pump station at Minkler and Andover Park
West appears to be undersized. The existing maximum flow rate for the pump station is
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800 gpm, while the anticipated peak inflow to the pump station in the future is approximately
1,175 gpm. Thus, the pump station should be revised to provide service for the future flows.

In the piping leading up to the pump station there is only one pipe segment that exceeds 60
percent of its design capacity.

6.5 Recommended Improvements

Improvements in the study area to meet the projected demands of the study are presented in
Table 8-1 in Section 8.
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Section 7

Operations and Maintenance

An overview of the City of Tukwila’s organization and procedures associated with operation of
the sanitary sewer system is provided in this section. The City does not have a formal operations
and maintenance (O&M) program for the sanitary sewer system. Thus, existing O&M
procedures are documented and recommended improvements are identified in this section.

7.1 Authority

The City of Tukwila owns and operates the sewer system under Chapter 35.67 of the Revised
Code of Washington, “Sewerage Systems — Refuse Collection and Disposal." The City has
entered into an agreement with the King County WTD for treatment and disposal of wastewater
collected in the City sewer system (See Section 3.1).

7.2 Organization Structure and Responsibilities

The City of Tukwila Public Works Department is responsible for water, sewer, drainage,
construction, engineering, construction inspection, fleet and facilities, and street functions. An
organization structure for the Public Works Department is presented in Exhibit 7-1.

The sanitary sewer system operates under the direction of the Public Works Director. There are
two divisions associated with the sanitary sewer system and its operation. One division is
managed by the Maintenance Operations Manager and the other is managed by the City
Engineer. Both report directly to the Public Works Director. The Sewer Superintendent, who
reports to the Maintenance Operations Manager, is responsible for day-today activities associated
with the sewer system, while the Utility Systems Engineer is responsible for implementing
capital improvements. The responsibilities of key positions in the Public Works Department are
described in more detail below.

7.2.1 Director of Public Works

The Director of Public Works directs all activities and programs within the Public Works
Department including the City’s sanitary sewer services. Representative activities include
formulation of Department policy; budget formulation; prioritization of repair, upgrade and
improvement projects; oversight of daily operations and emergency response; and response to
customer complaints.
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7.2.2 City Engineer

The City Engineer plans, organizes, staffs and manages the Engineering Division.
Responsibilities include development of the capital improvement program for the sanitary sewer
system. Implementation of annual capital projects, including development of scopes of work and
consultant selection, are also part of the City Engineer’s responsibilities.

7.2.3 Utility Systems Engineer

The Utility Systems Engineer, under the direction of the City Engineer, is responsible for
overseeing assigned annual capital projects. Tasks include development of project schedules,
scope-of-work and consultant selection. The Utility Engineer also tracks progress through the
development of plans and specifications, coordinates bidding and contract execution, and is
tasked with submittal review and approval, progress reports, pay estimates, construction
management/inspection, and project closeout.

7.2.4 Maintenance Operations Manager

The Maintenance Operations Manager is responsible for planning, organizing, staffing, and
managing within the Operation and Maintenance Division. For the sanitary sewer system,
responsibilities also include repair and maintenance of the sewer infrastructure. The
Maintenance Operations Manager oversees all annual maintenance programs and is also tasked
with budget development for the Operation and Maintenance Division.

7.2.5 Sewer Superintendent

The Sewer Superintendent is responsible for all day-to-day operation and maintenance activities
associated with the sanitary sewer system. Responsibilities include construction throughout the
system and overseeing emergency repairs needed.

7.2.6 Operation and Maintenance Specialist

Operation and maintenance specialists, along with the supervisor, perform all field maintenance
and operation functions for the City’s sanitary sewer system.

7.2.7 Administrative Staff

Administrative personnel perform duties such as billing and collection of customer accounts;
recording customer complaints; and other day-to-day tasks as necessary.

7.3 Routine Operation

The City’s sanitary sewer facilities include the collection system, lift stations and associated
control infrastructure (see Section 2). The City does not own any treatment or disposal facilities
since all wastewater generated within the City is sent to King County WTD. A sanitary sewer
overflow from Tukwila’s sanitary sewer ha never occurred.
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7.3.1 Grease Accumulations

Over the years the Tukwila sewer system has experienced recurring grease accumulation in side
sewers, collector sewers, trunk sewers, manholes, wet wells, and forcemains. In the past, grease
problems required a significant portion of the City’s maintenance budget that could be put to
better use on an ongoing, system-wide preventative maintenance flushing and cleaning program.
Excessive grease entering the King County WTD interceptor system is also in violation of the
agreement between the City and King County WTD.

The City is working on a grease interceptor ordinance to alleviate much of the routine operation
problems. However, budget restraints prevent the City from implementing a routine grease
interceptor inspection program. Thus significant grease accumulation problems do arise. On-
going problems exist in the wet wells of Lift Station No. 2 and at several other stations.

7.3.2 Sewer Sags

A second operating problem that has led to operating problems in the past is development of sags
in existing sewers. These sags are due to settlement in the sewer lines as a result of poor soil
conditions. The sags allow wastewater to pond and solids to settle. This reduces the capacity of
the sewer in these areas. In areas where oil and grease are a problem, a sag in the sewer line
compounds the problem. Odors can also develop. The City has been improving its design and
construction standards such that this problem is being reduced. However, particularly in older
sections of the system, a few instances of pipeline sagging problems do occur.

7.4 Maintenance Program

The hub of the City’s sewer maintenance operations is at the Maintenance Facility on Minkler
Boulevard. Water, streets and stormwater maintenance operations, as well as those for the
sanitary sewer system, are headquartered at this facility.

7.4.1 Maintenance Management

The Maintenance Operations Manager sets goals, establishes work priorities, and makes plans to
help achieve the organization’s goals for the year. The Sewer Superintendent has the
responsibility to plan, organize, direct, and control the workforce to achieve the division’s goals.
This position is also responsible for developing maintenance work standards, interfacing with the
sewer engineer, setting up repairs, reviewing plans for current and future development, design of
pump stations, and 1&I work planning.

7.4.2 Preventive Maintenance

The City of Tukwila has a preventive maintenance program for the sewer system. Due to the
makeup of the system, an exhaustive preventive maintenance program is not required. The
primary component that requires regular servicing is the lift stations. Maintenance guidelines
and procedures for preventive maintenance are generally as follows:

m Lift Stations: A regular inspection is made of the lift stations within the system. Running
times are monitored and recorded to determine pump life. The pumps are regularly serviced
and lubricated per the recommendation of the pump manufacturers.
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m Sewer Mains and Force Mains: Sewer mains are flushed and jet cleaned once per year to
ensure satisfactory service and reduce plugging problems.

7.4.3 TV Inspections

The City of Tukwila has an ongoing TV inspection program to identify the problem areas in the
system. In past years as much as 20,000 linear feet had been inspected annually. In areas with
significant problems identified, the City has repaired the sewer by removal of the existing sewer
and construction of a new sewer to serve the area.

7.5 Emergency Operations

The City of Tukwila’s objective is to provide and support effective planning, disaster
management, and education services to enable citizens and employees of Tukwila to prepare for,
respond to, and recover from an emergency. The Public Works Department has in place an
“Emergency Action Plan” that outlines procedures to protect the City’s infrastructure. The
Emergency Action Plan identifies potential threats or hazards that may jeopardize the City’s
sanitary sewer system and is available from the City. Some key features are described below.

7.5.1 Emergency Telephone Numbers

The City maintains a sewer emergency response crew on 24-hour call. This crew is available to
answer any emergency that may occur within the system and has immediate response
responsibility. This would include, but not be limited to, lift station alarms, sewer backups, and
forcemain blockages. The City maintains the following telephone numbers to allow the public to
notify the repair crews:

m During Business Hours: 443-1860
m After Business Hours: 911

The lift station alarms are monitored by computer in the City’s Maintenance Facility during
normal working hours. After hours, the alarms are monitored by the sewer computer alarm
system. If an alarm is sounded, the system dials the sewer crew at home to respond to the
problem. The police dispatch is the last back up on the call out system.

System Vulner ability

Tukwila’s sewer system is comprised of individual drainage basins that convey wastewater to
King County WTD’s sewer interceptors. In the event of a natural or manmade disaster, the
system has the following vulnerabilities to either loss of service or to pollution of the
surrounding environment.

m Treatment and Disposal: The City has an agreement with King County WTD for treatment
and disposal of all of the wastewater collected in the system. King County WTD has full
responsibility to ensure that the wastewater is properly treated prior to disposal. An
interruption of treatment service would result in discharge of untreated wastewater to Puget
Sound.

m Sewer Mains, Trunks, and the King County WTD Interceptors: Any pipeline is subject to
clogging and, under certain circumstances, the sewer pipe can break. Clogging of the sewer
creates backups in manholes and in severe cases these backups can progress back to customer
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properties. Pipe breaks due to settlement, deteriorating pipe or other causes will pollute the
groundwater and result in excessive infiltration and inflow.

m Lift Stations: The City operates eight lift stations within the sewer collection system. Failure
of a lift station would cause sewer backups in the system in the area of the lift station. The
City has recently modified a portion of the lift stations by installing bypass piping
connections. These connections allow the City to use their portable pump to lift the
wastewater in the event of an emergency.

m Electrical Power: Power is provided to the area by Seattle City Light and by Puget Sound
Energy (PSE). PSE has an extensive power distribution grid in the Tukwila area and
electrical power can be supplied from many directions. Loss of power would shut down
pump and control operations resulting in the conditions described above. Historically, the
City has not experienced regular or extended power outages. The City maintains a backup
generator in the event of a power failure. All stations that are rebuilt receive onsite generator
sets.

m Personnel: Sewer system personnel are available to respond to emergency calls and have the
capability to perform minor repairs and emergency operations as required to sustain sewer
service.

m Supplies and Spare Parts: The City maintains a small inventory of spare parts that are normal
for operations and emergency repairs. In the event of a major catastrophe, the City would
have to procure necessary spares from suppliers and reduce the level of service to consumers.

m Communications: The City uses Nextel radio-phones to keep in contact with the field crews
during normal working hours. After hours there are maintenance crews on call that can be
contacted by the Police Department Dispatcher. A radio system serves as backup to the
phones.

7.6 Safety

The Tukwila Public Works Department prides itself on having a keen sensitivity to the needs and
concerns of the community and their employees. To meet some of those needs the Public Works
Department works as a partner in the development of safety programs and awareness for all
utility employees. This has been accomplished by the implementation of an ‘“Accident
Prevention Program” and can be obtained from the City.

Additionally, the Public Works Department maintains safety records for every employee and
monitors renewal dates. New employees are issued proper safety equipment particular to the job
assigned, and equipment is replaced with new as required. Each section of Public Works has an
assigned safety representative to help manage the program. Department and individual divisions
within the organization hold monthly safety meetings as well as on-site safety briefings before a
major project is undertaken. Particular emphasis is placed on the following topics:

Confined space entry;
Trenching and shoring;
Chlorine safety;

Heavy equipment operation
Use of personal protection gear;
Flagging;

First Aid/CPR;
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MSDS tracking;
Asbestos pipe work;
Lock out tag out;
Electrical safety; and
Fall protection.

The City of Tukwila has assigned the Operations Manager to oversee the actions of the Public
Works Department and to monitor new state or federal requirements.

7.7 Design and Construction Standards and Specifications

Chapter 8 of the City’s Development Guidelines and Design and Construction Standards
addresses sanitary sewer design and construction standards. The Tukwila Public Works
Department conducts all construction of sanitary sewers and appurtenances in accordance with
this document and WSDOT/APWA standard specifications.

7.8 Supplies and Equipment

7.8.1 Standby Power Generator

The City has one standby generator available for use at any site within the service area. It is an
80-KW trailer-mounted diesel generator and is located at the Maintenance Facility.

7.8.2 Spare Parts

The Public Works Department keeps an inventory of commonly needed parts as well as
emergency supplies at the Public Works yard and stockroom. The City’s supply department
tracks the inventory and orders additional supplies as required. The City keeps critical spare
equipment in stock. Large non-emergency items are purchased on an as needed basis.

7.8.3 Tools and Equipment

Smaller commonly used tools and equipment are carried in the employee’s trucks or are readily
available from the stockroom. Tools and equipment such as pumps, small compressors, portable
generators, pressure washers, and power tools are available from the stockroom. Larger,
infrequently used items are rented from various equipment rental companies located in Tukwila.

7.8.4 Heavy Equipment

The Public Works Department owns heavy equipment such as dump trucks, rollers, boom truck,
forklifts, backhoes, and vactor units. If necessary, larger equipment is leased or rented on an
as-needed basis from local suppliers. The City’s maintenance and construction crews have
personnel trained and experienced in heavy equipment operation.

7.9 Records and Data Management

The City of Tukwila maintains the following records for efficient management of the sanitary
sewer system.
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m Customer Accounts: The City maintains records of each sewer account detailing sewer use
and any problems or complaints registered.

m King County WTD Records: All reports on wastewater treatment charges and status from
King County WTD are kept on file.

m Maps: A Comprehensive Sewer Plan Map of the full system is maintained by the City for
informational purposes. This map shows all proposed improvements and upgrades required,
all piping, manholes, clean outs, lift stations, forcemains and sewer trunk lines.

m As-Built Drawings: The City maintains a comprehensive file of all as-built drawings of the
system improvements as they occur. These drawings show the location of side sewers in
many cases and locate all other piping as constructed.

m Pump Maintenance Records: The City keeps all lift station pump manufacturer maintenance
and technical information on file to include but not be limited to: pump run time records,
maintenance schedules, maintenance performed, repairs performed, problems encountered,
and any other information noted during the regular maintenance checks of the lift stations.

7.10 Maintenance Improvements

The Public Works Department sewer operations and maintenance staff appear to possess or be
able to access all of the equipment and supplies required to adequately perform the
responsibilities assigned.

The lack of sufficient labor to adequately address the many responsibilities of sewer operations
and maintenance was a recurring issue during this analysis.

An analysis of the Sewer Operations and Maintenance work programs of the City of Tukwila
Public Works Department was conducted to determine the adequacy of existing staffing levels.
The work production rates of existing O&M crews in performing a wide range of specific O&M
tasks related to pipeline, manhole and pump station maintenance were quantified. Unit rates of
work that can reasonably be accomplished per full time labor equivalent (FTE) were developed
and used to project the sewer O&M labor requirements of the Public Works Department.
Currently there are 3.5 FTE assigned to the sewer function. The projected requirement is 5 FTE,
or an increase of 1.5 FTE for sewer maintenance and operations activities.

It is recommended that the Public Works Department sewer Operations and Maintenance staff be
augmented by 1.5 FTE. This additional staff time would be devoted, in part, to implementing a
grease interceptor inspection program.
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Section 8

Capital Improvement Plan

8.1 Identification of Recommended System Improvements

A number of system improvements have been identified during the completion of this plan. The
development of the specific improvements has been described in the appropriate chapter. This
chapter combines the various improvements identified into a single listing that can be prioritized
and scheduled.

In addition to those improvements identified during SSP preparation, City operations personnel
have identified new facilities or facilities that require replacement. These facilities have been
included in the Capital Improvement Plan.

8.2 Improvements

A listing of improvements to Tukwila's sewer system has been created through the combination
of two separate sources. These sources include:

m A list of capital improvement projects provided by the City of Tukwila that are the process of
design or are currently being proposed for the 2005-2010 Capital Improvement Plan,

m A list of additional projects identified during the sewer analysis evaluation of the Tukwila
sanitary sewer system.

The two sources have been combined into Table 8-1 showing project description, year of
construction, and estimated project cost.

Construction costs for new sewer line and manholes in the Capital Improvement Plan discussed
in the Comprehensive Sewer Plan were based on a $/inch diameter of Pipe/foot. This cost was
calculated from a collection of bid costs for similar projects in Washington State. The total bid
cost reported was divided by the length and diameter of pipe to obtain the unit cost. Costs for
manhole replacement and new wet wells were likewise based on reported bid costs.
Construction in roadways in Tukwila is more expensive than the typical construction, thus costs
in the CIP were increased by approximately 20 percent to account for nighttime construction and
the additional traffic control required.

The costs listed in the CIP are Project costs which include construction costs discussed above
plus Sales tax (8.3%), design and construction engineering (20%), Administrative costs (10%),
Contingencies (20%), and permitting (5%).
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Table8-1. Capital Improvement Projects

_— a Year of
No. Description Cost .
Construction
Construct 48” manhole on existing 8” sewer in Andover Park East between
! The UP Railroad and south of Strander Boulevard. $35,000 2009
Lift station #3 on Minkler Boulevard. Needs larger wet well. The existing wet well
2 is only 48” in diameter. 80,000 2011
Abandon Lift Station #9 at 14601 Interurban Ave. South by providing 900 Lf of 8”
3 gravity sewer from the Lift station to the existing King County WTD main stub in 200.000 2008
Interurban Ave. South. '
Reconnect the Riverside Inn Restaurant at 14060 Interurban Ave. South to the sewer
4  line in Maule Ave. South. The existing service comes from Interurban Ave. and has 40,000 2007
bad sag in it.
Replace existing 400 Lf of 8” sewer and 2 manholes from the Viewcrest Apartments
5 at 14438 59th Ave. South. The sewer pipe is on an unstable hillside and not well 80.000 2007
supported. ’
Replace 1,500 Lf of 8” sewer line in Interurban Ave. from The Golden Nugget at
6 14025 Interurban Ave. South to the Foster Green Apartments at 13735 Interurban 275,000 2009
Ave. South with new 12” sewer. Existing pipe has sags and is under sized.
Replace 864 Lf of 12” sewer line and 3 manholes between Andover Park East and
7 Andover Park West. The line is near existing buildings and has bad sags in it. 250,000 2008
Provide bypass pumping during construction.
] The manhole in front of King County Housing Authority at 15455 65th Ave. South. 30,000 2006
9  Terrace Apartments at 13705 56th Ave. South with new manhole and drop structure. 50,000 2006
The connection to existing 36” King County WTD line in Strander Blvd. And
Andover Park West from Lift Station #12 and the City of Tukwila 12” gravity sewer
10 in Strander Blvd. Causes a back water condition in the 12” city gravity sewer line. 100,000 2011
Solution may be reworking.
Replace 50 Lf of 8 sewer line on 55th Ave. South just south of South 140th Street
11 due to roots in the pipe. 25,000 2010
Replace 100 Lf of 8” sewer line and manhole behind the Denny’s Restaurant at 5700
12 Southcenter Blvd due roots in sewer line. 50,000 2010
13 Ongoing general renewals and replacements of sewer lines 100.000 2008
TOTAL  $1,315,000

* These costs are associated with the November 2005 Construction Cost Index of 8,431.30 for Seattle as produced by the
Engineering News Record.
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Section 9

Financial Plan

9.1 Introduction

The effective implementation of a Sewer System Plan (SSP) is dependent upon accurately
developing a document and recommendations that can be financially supported by the utility; will
meet State and local regulatory requirements; and provides the flexibility to deal with unforeseen
changes.

This section presents a financial plan that reviews the sources of funds (revenues) and applications
of funds (expenses) for the City of Tukwila’s (City) sewer system. The financial plan includes
projected operating and capital costs of the system for the six-year time horizon of 2005-2010. The
revenues and expenses used in the financial plan were obtained from the City’s 2004 Budget in
conjunction with historical expenditure information. The capital costs contained within the
financial plan utilize the Capital Improvement Plan (CIP) presented in Section 8 of this Sewer
System Plan. The results of the financial plan outline the annual operating and capital needs of the
sewer system and determine if the sewer revenues are sufficient to cover costs over the projected
time period. This analysis does not provide a detailed review of cost of service or rate designs.
However, the City may consider performing a rate study independent of this planning document to
address equity issues.

9.2 Past Financial History

The past six years of financial information for the sewer utility were evaluated to gain an
understanding of the past performance of the utility, and at the same time, gain perspective of the
current financial status of the City’s sewer utility.

Error! Reference source not found. is a summary of a six-year financial history (1998 - 2003) for
the City’s sewer utility.
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Table9-1. Sewer System Financial History

1998 1999 2000 2001 2002 2003
Sources of Funds
Rate Revenue $2,949,337 $3,202,500 $3,192,832 $3,152,473 $3,265,537 $3,216,567
Other Revenue 43,374 70,343 97,507 93,485 90,564 45,085
Total Revenue $2,992,711 $3,272,843 $3,290,339 $3,245,958 $3,356,101 $3,261,652
Applications of Funds
Operating Costs
Pumping/Lift Stations $86,177 $73,103 $78,703 $96,797 $117,963 $81,541
Sewer Treatment 1,885,725 2,111,021 2,140,544 2,200,770 2,529,668 2,281,415
Transmission/O&M Equipment & Repairs 132,466 131,638 169,079 132,772 147,513 234,633
Customer Accounts & Services 16,163 17,618 13,423 13,651 12,762 10,896
Salaries/Benefits & General Expenses 395,043 412,660 464,097 483,981 523,341 534,247
Other Expenses 519 0 0 523 0 0
Total Operating Expenses $2,516,093 $2,746,039 $2,865,846 $2,928,494 $3,331,247 $3,142,733
Debt Service $5,670 $4,585 $3,490 $2,474 $1,633 $1,283
Taxes & Transfers $41,256 $47,376 $41,202 $39,101 $27,243 $63,571
Total Revenue Requirements $2,563,020 $2,798,000 $2,910,538 $2,970,069 $3,360,123 $3,207,587
Balance For Capital/Reserves (Deficit) $429,691 $474,844 $379,801 $275,888 ($4,022) $54,065

As Table 9-1 illustrates, the utility is showing an overall positive cash flow during the historical test
period. However, the balances have been declining over the five year period. The available
balances are used for capital improvements and/or reserved for future capital needs. The utility has
historically funded a substantial level of capital improvements through rates. Based on the
historical review, it appears that the level of rate funding is declining. Target levels for funding
future capital improvement projects is discussed later in this section.

9.3 Development of the Financial Plan (Revenue
Requirement)

A financial plan is developed to determine the City’s ability to meet its capital improvement and
operating needs over a projected time period. In developing the financial plan, fund balances and
reserve levels were also analyzed. The City’s financial plan was developed to review the projected
revenues and expenses of the sewer system for 2005-2010. The City’s 2004 Budget was used as a
base while future years were escalated by applying factors for inflation and growth.

9.3.1 Sources of Funds

The first component of the financial plan is a review of the sources of funds for the sewer utility.
The different revenues or sources of funds received from operations are:

m Rate revenues — sewer sales to customers;
m Other revenues — service repairs and inspection fees; and
m Interest Revenue — interest earnings on fund balance.

Projections for future year revenues were developed by applying a projected growth rate of 1% to
the 2004 budgeted rate revenue. Other miscellaneous revenues, including investment interest and
other revenue, are projected to increase approximately 2% to 3% per year through 2010.

The rate revenues of the City come from retail sales to residential and commercial/industrial
customers. Rate revenues are projected to be $3.6 million in 2005. This is an increase of $340,000
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from 2004 due to transitioning King County’s WTD fee increases directly on to the ratepayers. The
City has an agreement with King County WTD for the treatment and disposal of wastewater. With
growth applied, the rate revenue increases to $3.8 million by 2010.

Other revenues for 2005 total approximately $23,500, with a majority of the revenues coming from
investment interest. Other revenues increase over the six year projections, reaching approximately
$27,000 by 2010.

The total revenue available to offset the operating and capital requirements of the sewer system is
approximately $3.7 million in 2005, increasing to $3.9 million by 2010.

9.3.2 Application of Funds

The second component of the financial plan is a review of the applications of funds. In developing
the financial forecast, four main cost components were reviewed:

Operations and Maintenance (O&M) Expenses
Taxes and Transfer Payments

Debt Service

Capital Improvements Funded From Rates

Operation and Maintenance Expenses

Using the 2004 Budget as a starting point, expenses were escalated by assumed inflationary rates to
obtain projected costs. Escalation factors range from employee benefits at an average annual
increase of 12%, to miscellaneous items and materials and supplies at 2%. Labor is escalated at 4%
and purchased wastewater treatment (King County WTD) at 9% in 2005 based on a projected fee
increase. Purchased wastewater treatment is also escalated at 3% every other year after 2005 to
estimate possible future rate increases. Detailed escalation factors are provided in Appendix H,
accompanied with a copy of the financial plan.

Two exceptions to the budgeted labor costs were included in the financial plan. There are an
additional 0.5 full-time equivalent (FTE) utility worker in 2005 and a 1.0 FTE utility worker in
2008 for operation and maintenance of the sewer system. During the time period, salaries and
benefits increase from $263,910 in 2005 to $459,836 in 2010.

It should be noted that no other program cost increases, above budget year 2004 figures, were
assumed as part of the projected costs. Operation and maintenance expenses ranged from
approximately $3.8 million in 2005 to about $4.3 million in 2010, including taxes and transfer
payments.

Taxesand Transfer Payments

The sewer system currently has tax obligations to the State in the form of an excise tax, the State
Public Utility Tax. The tax is calculated at 3.852% of the sewer utility rate revenues. For 2005, the
taxes/transfer payments total approximately $43,000 and increase to about $46,000 by 2010.
Projected taxes for the period assume constant tax rates over time.
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Debt Service

There is currently one outstanding loan obligation for the City’s sewer system. It is a 2004 Public
Works Trust Fund loan for the Allentown/Foster Point capital improvement project. During this
period, partial payment begins in 2005 and annual payments of $165,000 are scheduled from 2006
to 2010. A revenue bond is also projected for the Allentown/Foster Point project in 2006. During
this time period, partial payment begins in 2006 and annual payments of $146,000 are scheduled
from 2007 to 2010. The combined debt service on the existing and projected future debt is
approximately $311,000 by 2010.

The financial plan developed for the City assumes that one new revenue bond issue will be required
through 2010 to meet the capital needs identified as part of this plan.

Meeting debt service coverage requirements is an important financial indicator for well managed
utilities. Debt service coverage is a financial measurement of an entity’s ability to repay debt. A
debt service coverage ratio is a comparison of net income before debt service payments to the total
debt service on revenue bonds. Typically, utilities must meet a 1.25 coverage ratio test, but
coverage ratio may vary based on existing bond covenants. After calculating the proposed rate
adjustments, the City meets this requirement through the test period. (Additional details regarding
the proposed rate adjustments are included in Section 9.4, Summary of the Financial Projections).
The City should monitor this ratio during its future financial evaluations.

Capital Improvement Projectsfrom Rates

Capital improvement projects are related to the infrastructure of a utility. Capital improvement
projects are generally divided into two categories: capital improvements related to renewal and
replacements of existing plant and depreciated facilities, and growth related projects including
system expansion and upgrades to accommodate new customers.

The City capitalizes a portion of staff time and benefits related to those staff working on capital
projects. In addition, there are planning and construction projects included within the capital
component of the financial plan. The financial analysis conducted for this plan has incorporated the
capital projects outlined in Section 8 of this Plan. These projects have been allocated by year in
order to quantify the annual capital requirements for the projected time period. For 2005 to 2010,
the identified capital improvement projects total $8.5 million. It should be noted that $4.9 million
of the total is for the Allentown/Foster Point Sewer System.

The majority of the funding for the capital projects will come from the use of a new low interest
loan and a new revenue bond. The combination of the loan and revenue bond totals $4.3 million.
The remaining funding will come from a combination of reserves, contributions and investment
interest, $2.3 million.

Additionally, this financial analysis assumes that the City will fund renewals and replacement
projects at a fixed amount equal to or greater than the annual depreciation expense of the utility.
Utilities should strive to replace the annual depreciation expense each year in order to maintain their
system at an appropriate level. The City’s records reflect that the annual depreciation expense for
the sewer utility in 2003 was approximately $223,000. In 2005, funding for replacement capital is
established at $250,000 and continues to grow $50,000 per year through the test period. In 2010,
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the funding totals $500,000. Thus, the City will have sufficient funds available to maintain its
system at an appropriate level.

The capital analysis assumes that any additional funding beyond what is necessary to meet the
annual capital requirements will be placed into the working capital reserve for future capital needs.

9.4 Summary of the Financial Projections

A summary of the financial plan of the sewer system is provided in Table 9-2. This is an
abbreviated summary of the detailed financial plan and analysis, which is provided in Appendix H.

Table9-2. Summary of the City's Project Six-Year Financial Plan

Budget Projected
2004 2005 2006 2007 2008 2009 2010
SOURCES OF FUNDS
Present Rate Revenues $3,300,000 $3,640,000 $3,673,330 $3,716,203 $3,750,203  $3,794,029 $3,828,713
Miscellaneous Revenues 23,000 23,460 23,929 24,647 25,386 26,148 26,933
TOTAL SOURCES OF FUNDS $3,323,000 $3,663,460 $3,697,259 $3,740,850 $3,775,590  $3,820,178 $3,855,645
TOTAL O&M EXPENSE $3,453,662 $3,763,430 $3,828,586 $3,955,017 $4,063,461  $4,199,905 $4,250,026
TOTAL TAXES/TRANSFERS $43,000 $43,430 $43,864 $44,303 $44,746 $45,193 $45,645
CAPITAL PROJECT BUDGET
Capital Improvements - Preliminary Eng. $56,000 $59,040 $62,298 $65,793 $69,549 $73,589 $77,943
Capital Improvements - Infrastructure 706,000 435,000 5,114,000 740,000 620,000 890,000 653,497
Less: Outside Funding 762,000 244,040 4,876,298 455,793 289,549 513,589 231,440
TOTAL CIP FROM RATES $0 $250,000 $300,000 $350,000 $400,000 $450,000 $500,000
DEBT SERVICE $300 $60,306 $233,312 $311,068 $311,074 $311,081 $311,087
TOTAL REVENUE REQUIREMENTS $3,496,962 $4,117,166 $4,405,762 $4,660,388 $4,819,282  $5,006,179 $5,106,759
Balance/(Deficiency) Before Added Taxes ($173,962) ($453,706) ($708,503) ($919,538) ($1,043,692) ($1,186,001) ($1,251,113)
Plus: Additional Taxes w/ Rate Increase $2,609 $6,806 $10,628 $13,793 $15,655 $17,790 $18,767
Net Balance/(Deficiency) of Funds ($176,571) ($460,512) ($719,131) ($933,331) ($1,059,347) ($1,203,791) ($1,269,880)
RATE ADJUSTMENT AS A % OF RATE REV 5.4% 12.7% 19.6% 25.1% 28.2% 31.7% 33.2%
PROPOSED RATE ADJUSTMENT 0.0% 0.0% 15.0% 10.0% 5.0% 5.0% 5.0%
BALANCE AFTER PROPOSED RATE ADJUSTMENT
& CHANGE IN WORKING CAPITAL (+/-) ($111,650) ($113,883) ($116,161) ($98,537) ($0) ($0) $0
Debt Service Coverage Ratio:
Before Rate Adjustment 0.00 (1.55) (0.45) (0.35) (0.35) (0.64) (0.69)
After Proposed Rate Adjustment 0.00 0.00 1.91 2.82 3.61 4.17 5.02

When interpreting the results of Table 9-2 it is important to understand that the “Rate Adjustment
As A % of Rate Revenue” is cumulative. That is, any rate adjustments made in previous years
would reduce what is required in the following years. It is also important to keep in mind that the
model assumes expenses are completely expended within each year. Typically, utilities receive
additional revenue and often actual expenditures do not total 100% of budget appropriations.
Therefore, the city has a number of options for deferring the adjustment until the latter part of the
test period. Those options would include adjusting capital improvement timing, increase reserve
funding for capital improvements, reducing operating expenses, and closely monitoring additional
revenue or increased growth beyond the 1% assumed.
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The results of Table 9-2 indicate that the existing sewer rates with proposed rate adjustments are
sufficient during the time period under review. With existing rates not meeting existing operation
and maintenance and debt service requirements of the utility, rate adjustments are required. The
proposed level of rate adjustments ensures that the sewer system has sufficient funding for adequate
operations and maintenance of the system as well as proper funding of capital improvements. The
City should continue to review the utility’s financial position to confirm that such rate increases are
necessary and to determine if additional funds may be required due to unforeseen growth and
capital purposes.

It is important to note that the financial plan presented in this section is predicated upon an assumed
level of growth on the system (1.0% per year), and assumptions related to inflation. Should this
growth increase, slow down, or not occur, the level of rate adjustment required will be affected.
Likewise, if costs escalate faster or slower than indicated in this plan, the rate adjustments needed
would also be affected.

9.5 Reserve Level

A key indicator of financial health and viability is a utility’s reserve levels. Maintaining adequate
reserve levels is important for stable fiscal management of the utility. A discussion of the utility’s
reserve is provided below.

Industry standards (American Waterworks Association — AWWA) recommend that utilities
maintain working capital reserves at a level adequate to handle unexpected occurrences, including
unexpected cash flow fluctuations. A balance for an O&M reserve, or operating reserve, is
recommended to be a minimum of 45 days of operations and tax expense. For the City, that
minimum balance would average approximately $480,000 in the first half of the review period, and
increasing to about $520,000 by 2010. The City entered 2004 with a reserve balance of $1.7
million in working capital. Reserve balances are stable throughout the test period due to capital
needs being less than available funding. The 2010 ending balance is $930,000. This balance will
provide the City with flexibility in meeting future capital requirements.

The reserve review indicated that the City has adequate reserve funding to meet unanticipated
obligations and general operating fluctuations. The City could improve upon and clarify their
financial planning goals by establishing financial policies that define the appropriate reserves to
establish and identify a target or minimum funding level for each reserve.

9.6 External Sources of Funds for Capital Projects

The City has the ability to apply for grant and loan funds available to public entities for sewer
system projects. The City has been successful at obtaining a number of low-interest loans, as
described earlier under the debt service section. Table 9-3 provides a summary of the contacts for
various funding agencies. These sources rarely provide full funding of a construction project and
the City would need to supplement any of these funds with matching funds to meet eligibility
criteria and to ensure that implementation of the recommended capital improvement projects can
occur.
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Program

Centennial Clean
Water Fund

Table 9-3. Funding Agency Contacts

Address

Department of Ecology
P.O. Box 47600
Olympia, WA 98504-7600

Phone

(360) 407-6000

Fax

(360) 407-6426

Inter net

WWW.ECy.wa.gov

State Revolving

Department of Ecology
P.O. Box 47600

(360) 407-6000

(360) 407-6426

WWW.ECy.wa.gov

Fund Olympia, WA 98504-7600
Public Works Public Works Board
Trust Fund P.O. Box 48319 (360) 586-4120 | (360) 664-3029 | www.pwb.wa.gov
Olympia, WA 98504-8319
Infrastructure Assistance
Infrastructure L .
Database (over Coordinating Council . .
200 fundin (IACC) (360) 586-4123 | (360) 664-3029 | www.infrafunding.wa.gov
& | P.O.Box 48319
programs)

Olympia, WA 98504-8319

A brief description of these funding sources is provided below.

Department of Ecology (Centennial Clean Water Fund & State Revolving Fund)

The Centennial Clean Water Fund (CCWF) is available to local governments for measures to
prevent and control water pollution. Both grants and loans are available on a yearly funding cycle.
CCWEF is the largest State grant program for water quality projects. It provides grants for planning,
design, and construction of facilities and other activities related to water quality. The primary focus
of the program is pollution prevention and funding projects with a quantifiable water quality
benefit, such as protecting a source of water supply. Funding from this program is not available to
provide excess capacity, but must be used to meet existing residential needs. Interest rates are 0.5%
for loans up to five years while those over five years but less than 20 years have a 1.5% rate. Grant
funding of 50% to 75% of a project is available depending on the type of project.

Another source of funding for local governments from the Department of Ecology (Ecology) is the
State Revolving Fund (SRF). Loans are available on a yearly funding cycle for planning, design,
and construction projects associated with wastewater treatment facilities. Eligible projects may
consist of secondary treatment, advanced treatment, infiltration/inflow correction, sewer system
rehabilitation, collector and interceptor sewers, storm sewers, and combined sewer overflow
correction. Interest rates are 0.5% for loans up to five years while those over five years but less
than 20 years have a 1.5% rate.

Public Works Trust Fund

The Public Works Trust Fund (PWTF) loan program is set up by the Legislature to assist local
governments with funding for different types of public works projects. The projects can include
sanitary sewer systems, water systems, streets, roads, and drainage systems. The emphasis of
allocating funds is for replacement and/or repair of existing systems. Specifically, funds are granted
to rehabilitate or replace existing systems serving an existing population. Loans are issued at up to
2% interest rate for a maximum term of 20 years for applications requesting 95% project funding.
The interest rate decreases to 0.5% when applicants provide at least 15% of the project funding.
The debt service coverage ratio is not calculated on the PWTF loan.
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I nfrastructure Assistance Coor dinating Council

Many programs exist with funding available for sewer utility capital projects. A key resource in
identifying such programs is the Infrastructure Assistance Coordinating Council (Council). The
Council is comprised of state and local organizations whose function is to provide funding for
infrastructure repair and development. The purpose of the Council is to assist local governments in
coordinating funding efforts for infrastructure improvements. This is an important resource as the
Council will be aware of any new funding opportunities that may arise.

While the above list of possible grant and loan opportunities for the City is not exhaustive, it does
highlight the most probable outside funding sources, excluding revenue bonds, available to the City
for its sewer capital improvement needs.

Revenue Bonds

Revenue bonds are another external source of funding for capital projects. The sale of revenue
bonds is the most common source of funds for construction of major utility improvements. Sewer
fees and charges are the main source of funds for debt service (principal and interest) payments. A
key benefit of revenue bonds is the exemption of interest paid on them from federal income taxes.
A determination of the utility’s ability to repay debt is an important consideration. To assist with
the determination, a debt service ratio (see Application of Funds — Debt Service) is calculated and
the utility’s finances are reviewed. The financial review generally includes both current and past
budgets, financial statements, budgetary practices and polices, and reserve level balances.

Internal Funding Sour ces

Internal funding sources available to offset capital costs include contributions received from new
sewer connections and existing reserves. New sewer connections are assessed a charge as a way to
recover part or all of the cost of building the infrastructure. The intent is that all new system
customers will pay an equitable share of the cost of the system improvements needed to
accommodate growth. Existing reserves can also be used for capital projects when costs can not be
entirely financed by current revenues. An advantage of using existing reserves includes the
forgoing of additional annual debt service payments. More typically, utilities use a mix of current
funds and bond proceeds to fund larger capital projects.

9.7 Review of the Existing Sewer Rates

There are various “generally accepted” sewer rate structures that can be used to establish or develop
rates. The initial starting point in considering a rate structure is the relationship between fixed costs
and variable costs. Fixed costs are generally collected as a fixed charge on a monthly basis (e.g.
$5.00 per month/account). This charge may be called by various names (e.g. customer charge, base
charge, etc.) but in all cases, it is intended to collect those fixed costs that the utility incurs.

Variable costs are primarily based upon the amount of wastewater flow. Sewer customers are
typically billed a variable charge on the actual amount of water that each customer consumes. Since
water that is used by the customer is not all discharged to the sewer system, the sewer service
charges are based on an estimated percentage of the metered water volume that is returned to the
sewer, or "flow factor". For residential customers, some utilities monitor water use during the
winter months to determine how much of the consumed water is returning to the sewer system.
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During the winter months, water is primarily consumed for household use rather than outdoor use,
such as lawn watering.

The City’s sewer utility has three customer classes: residential, multiple family, and
commercial/industrial. Currently, the City charges single and multiple family customers a flat rate
of $7.00 with no additional charge for consumption. Commercial and industrial customers pay a
minimum charge of $12.00 per month for up to 750 ccf of consumption plus $12.00 per additional
750 ccf or fraction thereof. In addition to the City charges, a City King County WTD rate is passed
on to customers for the collection and transmittal of the City’s wastewater to King County WTD for
treatment and disposal. Single-family customers are charged a flat rate of $25.60. Multiple family
and commercial/industrial accounts pay a minimum of $25.60 per meter for up to 750 ccf of
consumption plus $25.60 per each additional 750 ccf or fraction thereof. Sewer service rates in
effect as of January 2005 are presented below in Table 9-4.

Table 9-4. Overview of the City's Current Sewer Rates

Charges Residential Multiple Family Commer cial/lndustrial
Flat/Base Rate $7.00 $7.00 $12.00
Consumption Charges: Per
Additional 750 ccf NA NA $12.00
King County WTD $25.60 $25.60 $25.60
Consumption Charges: Per NA $25.60 $25.60

Additional 750 ccf

A majority of the utility’s revenue (75%) comes from the commercial customers. An additional
16% comes from multi-family and the final 9% from the single-family residential customer class.
As related in the Summary of the Final Projections section, the City is considering proposed rate
increases in 2006 through 2010. The rate increases will assist the City to meet the utility’s
operating and capital needs.

The conceptual rate review undertaken indicates that the City’s rates are in line with current
industry trends and attempt to capture the cost differential to serve customers with varying usage
characteristics and facility requirements.

9.8 Overview of Future Sewer Rates

Based upon the results of the financial analysis, the City will require significant annual rate
adjustments in future years to meet the on-going needs of the sewer utility system. Completion of a
comprehensive rate study would assist the City to identify if any rate structure changes are
warranted based on the City’s goals, objectives and the manner in which costs are incurred. The
City may also wish to conduct a cost of service study in the near future to verify that the rates
charged to residential and commercial customers are cost-based. A cost of service study also
includes a review of the current rate structure and provides alternative approaches that meet the
goals and objectives of the City.
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9.9 Neighboring Utility Rate Comparison

The City requested a comparison of the City’s sewer utility rates with rates of surrounding utilities.
In developing any rate comparison, it is important to understand that such comparisons are not
“apple to apple” comparisons. We have found that such comparisons do not account for differences
in customer makeup, capital funding mechanisms, treatment plants, etc. Each of these factors can
radically alter rates, and thus any rate comparison. Given that understanding, a simple comparison
between these neighboring utilities for single-family residential and commercial customers was
developed.

A bill comparison was developed for residential customers of six surrounding jurisdictions and
Tukwila’s current rates. As noted earlier in this section, Tukwila’s current rates are shown not to be
adequate through the review period of 2010. As shown in Exhibit 9-1, the base meter charge is
identified for comparison purposes. The bill comparison considered a single family, residential
customer with no additional charge for consumption. Based upon this review, it appears that the
City’s rates are the lowest of other neighboring utilities for the single family, residential rates.

Exhibit 9-1
Monthly Residential Rate Comparison

$50.00

$40.00

$30.00

$20.00

$10.001

$0.0014% . . 5
City of |Val Vue| City of | Cityof | Coal | City of | Soos

Tukwila | District | Seattle | Auburn | Creek | Renton | Creek
‘Monthly Base Rate | $32.60 | $32.60 | $34.22 | $34.85 | $36.50 | $39.03 | $40.40 | $35.74

Avg

Similarly, a comparison for commercial customers was developed. This analysis assumed the
monthly base meter charge plus consumption charge per additional 750 ccf. This comparison is
provided in Exhibit 9-2. Again, it appears that the City’s rates are within the lower range of other
neighboring utilities for the commercial rates.
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Exhibit 9-2

Monthly Commercial Rate Comparison

$100.00+
$80.00
$60.00
$40.00
$20.00
$0.00- - - - -
ValVue | City of Coal City of | City of Soos City of AV
District | Auburn | Creek | Tukwila | Renton | Creek | Seattle 9
W Additional 750 Cubic Feet | $32.63 | $32.55 | $36.50 | $37.60 | $37.00 | $37.35 | $49.35 | $37.57
O Monthly Base Rate $32.60 | $34.85 | $36.50 | $37.60 | $39.03 | $40.40 | $49.35 | $38.62

9.10 Summary

The financial plan results presented indicate that the sewer rates with the proposed adjustments in
2006 — 2010 will adequately fund the O&M, capital, and debt service requirements.
adjustments will assist the City in the management of the utility by funding operations, capital and
reserves at a sufficient level. The City has been proactive in its financial management in the past
and continues to demonstrate its commitment to adequately fund the utility’s levels of operations,
capital and reserves. Continued fiscal management will enable the sewer utility to operate on a

financially sound basis.

The rate
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