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Chapter 1 

SUMMARY AND INTRODUCTION 

1.1 PURPOSE OF PLAN 
The purpose of the Renton Long-Range Wastewater Management Plan (LRWWMP) is to 
present policy and design criteria and to recommend facility improvements. The data used 
for the LRWWMP was current as of December 31, 2007 and the LRWWMP was developed 
in 2008 and 2009 for approval in 2010. This plan will be used as a guide in maintaining and 
improving the sanitary sewer system over the next six years in order to provide the Renton 
Sewer Service Area with an effective, safe and reliable sewer system. While this plan is an 
update to the 1998 Long-Range Wastewater Management Plan adopted in 1999; it is a re-
evaluation of the entire sanitary sewer system and a stand-alone document, not a 
supplement. A summary of this plan's findings and recommendations are presented in this 
chapter. 

The plan results from an evaluation of the existing sanitary sewer system and 
recommendations to resolve existing deficiencies and concerns, and to accommodate 
growth. The improvements identified in this plan are based on the requirements of the 
Washington State Department of Health, Washington State Department of Ecology, King 
County Comprehensive Plan, and City Comprehensive Plan. The City’s Comprehensive 
Plan is the overall guidance for future growth within the City of Renton. This LRWWMP is 
an element of the City’s Comprehensive Plan. 

The Renton sanitary sewer system is large, and because of the topography, complex in its 
operation. The condition of the current system, as well as the need for improvements, has 
been documented in this report. Due to the complexity of this system and the number of 
issues that must be addressed, this report is organized so that a reader may review a 
summary of it and its recommendations in this chapter without reading the background or 
detailed information that led to those results.  

The LRWWMP provides a recognized framework for making decisions about Renton’s 
sanitary sewer service area, which includes properties both inside and outside the City 
limits. It is intended to aid decision-makers as well as users, including the Wastewater 
Utility, City Council members, the Mayor and staff, builders, developers, community groups, 
and other government agencies. The LRWWMP will be a useful tool in the following ways:  

• As a framework for improvements and operations that govern sanitary sewer system 
developments in the Renton Wastewater Utility service area. The LRWWMP provides 
a basis for allocating improvements and costs to new sanitary sewer system users 
such as home and apartment builders, and commercial developers. It thus provides 
officials with partial direction for approving building permits and upgrading the 
system. 
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• To provide a guideline for improving the existing system so that each customer 
receives adequate sanitary sewer service. It is intended that City officials be able to 
use these guidelines to maintain a high quality of service at a reasonable cost. 

• To provide a basis for accommodating changes that occur but that cannot be 
forecast in the LRWWMP. To this end, the LRWWMP lists policy issues and 
operational criteria that can be used to develop alternatives and directions for 
development, improvements, and operations.  

1.2 SCOPE OF STUDY 
The scope of study includes the following:  

• Coordinate LRWWMP with adjacent utility systems and identify areas for potential 
service area boundary adjustments. 

• Document City policies regarding growth and service areas. 

• Estimate wastewater flow rates using land use designations. 

• Analyze the existing system to determine its deficiencies and needed improvements. 

• Prepare a Capital Improvement Program and estimate its construction costs. 

• Document, in summary form, the existing operations and maintenance program and 
recommend improvements and staff additions. 

• Analyze the recent financial performance of the sewer utility and develop a financial 
operating projection statement. 

This LRWWMP is arranged in eight major sections: 

• Chapter I provides a summary of the recommendations and conclusions presented in 
this LRWWMP. 

• Chapter II provides a general overview of the existing sewer system and a definition 
of terms.  

• Chapter III presents specific policies that guide the operation of the sewer system.  

• Chapter IV examines the land use policies that guide how the City accommodates 
growth and presents the land uses, joint use agreements and design criteria that 
were used to develop wastewater saturation flow rates on which the computer 
hydraulic analysis was based. 

• Chapter V describes and analyzes all components in the existing system and 
presents their recommended improvements. 
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• Chapter VI further describes the improvements necessary to resolve existing 
deficiencies and accommodate growth. The proposed improvements are also listed 
by priority and by project type. 

• Chapter VII examines the operation and maintenance programs for the Wastewater 
Utility. 

• Chapter VIII presents the costs of the proposed improvements and the anticipated 
user increases that will be necessary to support them. 

1.3 LRWWMP REQUIREMENTS 
This update to the LRWWMP is inspired by the need to provide constant evaluation of our 
sewer system and operating policies in order to meet the needs of the customers and to 
ensure compatibility with the City and County’s Comprehensive plans. This updated 
LRWWMP is prepared in conformance with Chapter 173-240 of the Washington 
Administrative Code (WAC), which requires that a plan include the following information 
shown in Table 1.1. 

Table 1.1 WAC Plan Requirements  
Long-Range Wastewater Management Plan 
City of Renton 

Requirement Location in Plan 
The purpose and need for the proposed plan Chapter 1 
A discussion of who will own operate and maintain the system Chapter 2 
The existing and proposed service boundaries Figure 2.1 
Layout map including:  

sewer service area boundaries and existing sewers Figure 2.1, 2.2, 2.3 
existing sewers and proposed improvements Figure 6.1 
existing pump stations and force mains Figure 2.6 
topography and elevation Figure 2.2 
bodies of water and water systems (sources of supply, treatment 
facilities and storage reservoirs) 

Figure 4.4 

Population trend and population projection Table 4.3 
Existing domestic or industrial wastewater treatment facility Section 2.1 
A discussion of any infiltration and inflow problems Section 5.2.7 
A statement regarding the provisions for treatment and the adequacy 
of treatment 

Not included, service 
performed by King County 

List of all establishments producing wastewater including quantities, 
periods of production, the character of the wastewater and 
considerations for future industrial production 

Section 5.2.5 

Location of all existing private and public wells or water supply 
sources 

Figure 4.4 

Discussion of the alternatives evaluated Chapter 6 
A table that shows the cost per service in terms of both debt service 
and operation and maintenance costs of all facilities (existing and 
proposed) 

Chapter 8 

A statement regarding compliance with any adopted water quality 
management plan 

Chapter 3 

A statement regarding compliance with the State Environmental 
Policy Act (SEPA) 

Appendix C 
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The Revised Code of Washington (RWC) 90.48.112 also requires that wastewater plans 
“must include a statement describing how applicable reclamation and reuse elements will 
be coordinated.” A statement regarding reclaimed water coordination is included in Section 
4.3.6.8. 

1.4 EXISTING SEWER SYSTEM 
The City owns, operates, and maintains its sanitary sewer system. This system consists of 
approximately 191 miles of gravity sewer, 23 sewage lift stations and force mains, and 
approximately 5,107 manholes. Wastewater is discharged to King County facilities at 79 
locations within the City Service Area from which it is conveyed to and treated by King 
County’s South Treatment Reclamation Plant.  

The City of Renton Service Area is divided into six major wastewater collection basins: 
Black River, Downtown, East Cedar River, East Lake Washington, May Valley, and West 
Cedar River. For the most part, these major collection basins follow the natural drainage 
patterns of the Renton service area. For the purposes of monitoring and modeling the 
sanitary sewer system, the major collection basins are divided into one or more model 
basins. King County developed 11-model basin for the Renton service area as part of its 
Infiltration and Inflow Program. Each model basin is the area tributary to the downstream 
location where the City and King County used meters to collect flow data during the 
2000/2001 and 2001/2002 flow monitoring seasons for King County’s Infiltration and Inflow 
Program. This flow data was used for the creation and calibration of the City’s hydraulic 
sewer model developed by Roth Hill and used in this LRWWMP.  

1.5 POLICIES AND DESIGN CRITERIA 
Policies, design criteria, and standards used for planning and operating the sanitary sewer 
system are based on laws and policies that originate from several sources. All these 
policies and standards have the general purpose of providing an acceptable level of service 
to the sanitary sewer customers. Policies presented in this LRWWMP include the following: 
customer service policies, financial policies, facility policies, and organizational policies. 
Analysis and design criteria for the sanitary sewer system are based on standards 
presented in the Criteria for Sewage Works Design prepared by the Washington State 
Department of Ecology as well as standards set by King County Department of Natural 
Resources - Wastewater Treatment Division and the City of Renton.  

1.6 PLANNING CONSIDERATIONS 
The City of Renton Wastewater Utility has a service area that encompasses a wide variety 
of residential, commercial, and industrial land uses over 13,484 acres. There are several 
adjacent utility systems surrounding the City's existing service area, which limit the 
expansion of the City's sewer system. The greatest potential for expansion of the City's 
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sanitary sewer system is within the May Valley, Skyway and East Renton areas that 
currently either do not have existing or adequate sanitary sewer facilities.  

Future sewer system requirements are based upon growth projections within the 
established sewer service area, derived from the Renton Traffic Analysis Zone (RTAZ) 
projections. In addition to the RTAZ projections, future planning data for areas outside the 
current City boundaries was based on Traffic Analysis Zone (TAZ) data obtained from the 
Puget Sound Regional Council (PSRC). Based on these sources the residential population 
within the service area is expected to grow from 44,504 in 2001 to 102,901 by the ultimate 
saturation year, which represents a growth of approximately 230 percent. The ultimate 
saturation year is anticipated to be after 2030. The commercial population is excepted to 
grow from 49,128 in 2001 to 103,357 at ultimate saturation representing a growth of 210 
percent. 

Wastewater flow generation was modeled based on an assumed domestic generation of 
100 gals/d-person while infiltration and inflow (I/I) is modeled at 1,500 gallons per acre per 
day (gpad). Peak storms were assumed to increase the flow rate by a factor of 2 to 1. 

1.7 KEY ISSUES 
This LRWWMP addresses the following key issues: 

• The need and timing of the replacement of older, deteriorating sanitary sewer 
facilities within large, neighborhood, size areas of the City. 

• The evaluation of Renton’s facilities for system capacity, to address both system 
deficiencies and potential development within Renton’s sewer service area. 

• The evaluation of sanitary sewer lift stations for removal, rehabilitation and 
replacement. 

• The City’s I/I program in coordination with the overall King County program to 
evaluate option and needs for I/I reduction. 

• Review of industrial waste and grease discharges to the sewer system and the need 
for monitoring and coordination with the public to eliminate problems that potentially 
lead to sewer overflows. 

Some of these issues were also addressed during preparations of the 1992 and 1998 
Long-Range Wastewater Management Plans. 

1.8 SYSTEM ANALYSIS 
A hydraulic and a structural analysis were conducted to determine how well the existing 
system achieved current policies and technical, engineering standards. The LRWWMP 
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identifies where the system failed to meet those objectives and recommends improvements 
to the existing system or construction of new facilities to achieve them.  

A hydraulic analysis was performed by a computer simulation of the existing system to 
determine its ability to convey wastewater at saturation flow rates. The Wastewater Utility’s 
computer model was used to analyze the system and to size future facilities. This model 
was updated in 2006 using the MOUSE software program. The software platform was 
chosen to be consistent with the software platform used by King County regional infiltration 
and inflow study. The model was calibrated to the year 2001 and then expanded for the 
2030 ultimate buildout condition. This computer model will continue to be used by the City 
as an analytical, planning and management tool. A structural analysis, which is a visual 
inspection of the existing system, was also conducted and was based on video, as well as 
actual, physical inspections. Based on the hydraulic model analysis, flow projections were 
developed for each mini-basin. Between 2001 and the ultimate buildout, peak flows 
increased by an average of 1.6 times for each mini-basin. However, seven of the 53 basins 
actually experienced a decrease in flow with the highest decrease for the ultimate year 
modeled at 45 percent of the 2001 flow. Additionally, the model projected that for a couple 
of the mini-basins, the flow increase would be considerably higher than average, with the 
largest modeled ultimate peak flow increase being 7.65 times greater than the 2001 
condition. 

The analysis revealed deficiencies that cover a broad range of areas. The hydraulic 
deficiencies identified are inadequate slopes (inability to achieve carrying velocities), 
insufficient capacity to handle wastewater flow rates, pipes that are less than 8-inches in 
diameter and sections that have reverse slopes. Structural deficiencies identified are pipe 
sag, and root and grease problems. The Renton sewer system has these hydraulic and 
structural problems in varying degrees throughout the system. 

1.9 SEPA AND APPROVAL PROCESS 
A SEPA Checklist has been prepared for this LRWWMP and is presented in Appendix C. It 
is anticipated that this proposed LRWWMP will not have a probable significant adverse 
impact on the environment and that an environmental impact statement (EIS) will not be 
required. However, many of the projects proposed herein will require SEPA checklists and 
an engineering determination will be made with each individual project. 

This LRWWMP includes review by adjacent utility systems. All comments are include in 
Appendix D. 
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1.10 CONCLUSIONS AND RECOMMENDATIONS 
In the development of this LRWWMP, the following conclusions were reached: 

1. A substantial percentage of the system has reached or is reaching the end of its useful 
life and needs to be replaced. The projects of highest concern are: 

a. Several system wide projects including: miscellaneous sewer projects and 
emergency repairs, Earlington sanitary sewer replacements, Renton Central 
Business District sewer replacement, Renton Hill sanitary sewer replacement. 

b. Two projects in the West Cedar River Basin: Heather Downs/Maplewood interceptor 
improvement and the Falcon Ridge lift station rehabilitation. 

c. Several projects in the East Cedar River Basin including: the Central Plateau 
interceptor, East Cedar River collection sewers, Evendell lift station elimination, 
East Renton lift station elimination and the Highlands Estates lift station elimination.  

d. Several projects in the Lake Washington East Basin including: 
Stonegate/Summerwind flow diversion, the Duval interceptor, the Westview lift 
station replacement/rehabilitation, the Sierra Heights sewer system construction 
and the Lake Washington Beach lift station rehabilitation. 

e. Three projects in the Black River Basin including: the Thunder Hill interceptor 
replacement, the SW 34th street interceptor replacement and the Lind Avenue lift 
station rehabilitation. 

f. Several projects in the Downtown Basin including: Earlington lift station elimination, 
the Shattuck Ave S. interceptor downsizing, the Renton Center sewer extension, the 
Airport lift station rehabilitation and the North Earlington collection system. 

g. Two projects in the May Valley Basin including: the Misty Cove/Baxter lift station 
replacement, and the Denny’s lift station rehabilitation. 

2. Continue development of the gravity sewer system in order to allow the elimination of 
existing sewage lift stations. These lift stations are less reliable, require higher 
maintenance and operations costs and cause more adverse impacts to downstream 
facilities than do properly planned gravity sewer systems. 

3. Rehabilitate or replace the sewage lift stations that are considered to be permanent 
sewage facilities. These improvements will reduce maintenance costs and increase 
system reliability. As the City rehabilitates or replaces regional stations, on-site 
emergency power generators should be installed. 

4. The City needs to continue to update its hydraulic model to reflect the new adopted 
land use designations and concurrency standards, changes in development patterns, 
system changes, and as data becomes more current. The City should continue the 
model update by completing the inventory of the sewer system, verifying the as-built 
records and gathering data on those parts of the system that are not recorded. 
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5. The City should implement a flow monitoring program to meter flows in order to gather 
data to calibrate the sanitary sewer computer model. This will enable the model to be 
more closely calibrated in areas of concern. The City will continue to use the sewer 
model to develop a schedule of timing for capacity system improvement projects. As 
the County looks to implement 10-year cycle flow monitoring, the City should look at 
potential saving by partnering in the monitoring. 

6. The City needs to establish a grease and industrial waste discharge program for the 
Wastewater Utility. Grease is the leading cause of sewer overflows in our system. 
Industrial waste poses a serious risk to our sewer maintenance personnel. 

7. The City needs to evaluate capacity restraints, analyzing them from both the potential 
of increasing capacity and reducing I/I within the basins that facilities serve. Where 
reduction in I/I is at a similar cost of upsizing facilities, serious consideration shall be 
given to the I/I alternative. 

8. Where the City annexes an area that is currently unsewered by another municipality, 
the City should provide sewer service. Where annexation occurs and sewer service is 
provided by another municipality, the City should determine whether to purchase the 
facilities from the adjacent municipality, or to continue to allow the existing agency to 
provide service. Purchase of facilities should be based on the actual depreciated cost 
the municipality incurred from providing the facilities to obtain service.  

9. The rate increases recommended in this LRWWMP should be considered an estimate 
to implement the City-funded portion of all the recommended improvements. Currently, 
new development pays a major portion of the remaining cost of recommended 
improvements. If funding from this source, such as the System Development Charge or 
Special Assessment District Charges, are not available, the City's share of these 
construction costs will most likely increase. It should also be recognized that this 
LRWWMP does not establish annual Capital Improvement Programs (CIPs) or sewer 
rates, but rather provides a roadmap and guideline for the operation of the system. 
Yearly CIPs and sewer rates are established as part of the budget process. The City 
should update the financial models in a manner consistent with the City's budget 
schedule, so that rates can be adopted to accurately reflect the current financial 
situation within the utility. These models were developed as part of the 2006/2007 Rate 
Study undertaken at the same time this LRWWMP is being updated (Comprehensive 
Rate Study, Water, Wastewater, and Surface Water Utilities, Financial Consulting 
Solutions Group, Inc., 2006/07). 

10. This LRWWMP should be updated at intervals of no greater than six years in order to 
accommodate unforeseen changes in existing assumptions, conditions and land use 
designations, and for adjusting budgets and sewer service rates. 
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Chapter 2 

OVERVIEW OF EXISTING SEWER SYSTEM 
This chapter presents an overview of the existing sewer system as of January 1st, 2008. 
As such, this does not present information on more recent annexations to the system that 
occurred after January 1st, such as the Benson Hill annexation. A more extensive 
description and analysis of the system, along with recommended improvements, can be 
found in Chapter 5.  

2.1 OVERVIEW OF EXISTING SYSTEM 
The City of Renton (City) is approximately 17.7 square miles with a population of over 
60,290. Renton’s sanitary sewer service area is approximately 21.68 square miles with 
about 3.91 square miles outside of the city limits. The City's collection system is municipally 
owned, operated and maintained and is managed by the City’s Public Works Department 
(Public Works). 

The City maintains 23 sewage lift stations. In addition, there are approximately 15 privately 
owned and maintained sewage lift stations serving apartment complexes, commercial 
industrial properties or schools in the City’s service area. Wastewater is discharged to King 
County facilities at 79 locations within the City, from which it is conveyed to and treated by 
King County’s South Treatment Reclamation Plant. The City’s system contains 
approximately 191 miles of sewer, 5,107 manholes, and over 16,024 customer 
connections. Figure 2.1 illustrates the existing sewer system.  

2.2 SYSTEM HISTORY 
Sanitary sewer facilities were first constructed in the downtown area of the City in 1910. 
Prior to that it was common practice to dispose of wastewater on-site or to directly 
discharge it to the local estuaries. By 1940 the City's population had grown to 4,800; 
wastewater was collected and treated in a large septic system located adjacent to the 
Black River channel. During the 1940s, federal housing was constructed in the City to 
accommodate workers employed by defense industries. By 1956 the wastewater collection 
system served a population of 14,800 people within the City's service area. By that time 
wastewater was treated in a secondary treatment plant located near the current Renton 
High School Stadium. This treatment plant discharged treated wastewater to the Cedar 
River. 

In 1958 the Municipality of Metropolitan Seattle (METRO) was formed to solve the growing 
problem of pollution in Puget Sound, Lake Washington, and surrounding waters. METRO 
developed a regional plan for wastewater collection and treatment facilities in 1959 and 
assumed operating responsibilities for the regional interceptors and waste treatment 
systems in 1962, including Renton's secondary treatment plant. The new secondary 



FIGURE 2.1
CITY OF RENTON

LONG-RANGE WASTEWATER
MANAGEMENT PLAN

EXISTING SEWER SYSTEM &
WASTEWATER COLLECTION BASINS

JANUARY 2008

Airport Way

S Tobin St

Se
ne

ca
 Av

e

NW 2nd

Ste
ve

ns
 Av

e N
W

Lin
d A

ve
 N

W
Ma

ple
Ta

ylo
r A

ve
 N

W
Ha

rdi
e A

ve
 N

W

S 132nd StRenton Ave S

S 134th St

Victoria

SW Langston Rd
SW 3rd Pl

4th Pl
SW 5th Ct

SW 7th St

Ste
ve

ns
 Av

e

Rainier Ave 4th Pl

S  7th  St

S  6th  St

Sh
att

uc
k A

ve

S 3rd Pl

Wh
itw

ort
h  

Av
e S

Mo
rris

  A
ve

 S

Sm
ith

ers
  A

ve
 S

S 2nd St

La
ke

 Av
e S

Lo
ga

n A
ve

 S

Bu
rne

tt  
   A

ve
   S900

Ma
ple

 Av
e

Ha
rdi

e A
ve

 SW

S 3rd St

Bu
rne

tt A
ve

 S

S  5th   St

Hardie Ave SW

SW 5th Pl

Minkler Blvd

70th A
ve S

SW  39th St

Oa
ke

sd
ale

 Av
e S

W

SW 27th St

SW 34th St

We
st 

Va
lle

y H
wy

14
8th

Av
e S

E

NE 31st St

SE 89th   Pl

SE 95th Way

SE 95th Way

SE 91st
SE 90th

133rd

13
2n

d P
l S

E

Ne
wc

as
tle

 R
d R

EV

13
6th

 Av
e S

E

Ave SE

Av
e

13
5th

135
th

144th Pl SE

 Pl  SE

SE

136
th

SE
Av

e

144th Pl SE

 Ave
 SE

 85
th

144th Ave SESE 83rd St

SE

SE

th145

 St

146th  Pl  SE

Ave

St

 84th

147th  SE

148
th A

ve S
E

116th Pl SE

11
7th

 Av
e S

E

SE 88th Pl

SE 93rd St

12
2n

d P
l  S

E

11
8th

 Av
e S

E

SE 95th Pl

12
7th

 P
l  S

E

13
2n

d A
ve

  S
E

12
7th

 P
l S

E
12

7th
 Av

e S
E

12
9th

 Av
e  

SE 12
9th

 P
l S

E

 Way
SE 84th

SE 91st St

12
6th

 Av
e S

E

SE 90th  St

SE 89th St

SE 88th  St

SE 95th Way

SE 95th Way

SE 89th Pl

SE 88th St

12
8th

 Av
e S

E

Gensing Ave

Gensing Ave

SE 92nd St

SE 89th PlLa
ke

Me
ad

ow

Bu
rne

tt A
ve

 N

Pa
rk 

Av
e N N 34th St

N 32nd St.

N 30th St

N 28th St
N 28th Pl
N 29th St
N 30th St
N 31st St
N 32nd St
N 33rd St
N 33rd Pl
N 34th St
N 35th St
N 36th St

NE 28th St

NE 31st St

Jones Ave

Mo
nte

rey
 C

t N
E

StNE 36th

NE 33rd St

Blvd
 N

Wash
ing

ton

Av
e N

N 37th

StN 38th

N 40th St

11
6th

 Av
e S

E

Lin
coln

 Pl

NE 43rd Pl

NE 40th St

SE 86th

Monterey Pl NE

Lin
co

ln 
Av

e

Av
e N

E
Jo

ne
s

N 29th

N 30th
N 31st
N 32nd

33rd

SE 72nd St.

11
2  

  A
ve

. S
E

La
ke

 W
as

h. 
 Bl

vd
 N

E

SE 68th  St.

11
4th

 Av
e. 

SE

11
3th

 P
l. S

E

SE 80th St.

SE 76th  St.NE 48th St.

NE 44thSt.

11
1th

 P
l. S

E

SE 76th Pl.
SE 77th Pl.

NE 50th St.

SE  80th St

SE 182nd

SE 184th St

14
9th

 Av
e S

E 150th Ave SE SE

183rd

154
th P

l

Dr

Petrovitsky Rd

SE 184th St

SE 182nd Pl 160th Ave

Old Pet Rd

177
th P

l

151
st

SE 176th Pl

15
2n

d P
l

176th Pl

15
9th

 Av
e S

E157th Ave SE

SE 177th
SE 176th Pl

161st Ave SE

SE  179th
St

St

SE Petrovitsky Rd
SE 177th St

SE 179th Pl

SE

SE 181st

14
7th

 Av
e

SE 184th St

14
5th

 Av
e S

E

14
0th

 Av
e S

E13
5th

SE 189th Pl13
4th

 Av
e S

E

SE

SE  183rd St
SE  184th St

Pl

13
2n

d P
l S

E

SE 192nd St SE 192nd St

14
0th

 Av
e S

E

SE  181st St

SE 180th St

14
8th

 Av
e S

E

SE 186th St

SE 180th Pl

188th

12
4th

 Av
e S

E

12
0th

 Av
e S

E

SE 188th St

SE 184th St

12
7th

 P
l S

E

12
6th

 Pl
 SE

SE 180th St

11
8th

 Av
e S

E

SE  179  St

13
1s

t A
ve

 SE

Pl

SE
185th Pl

SE 192nd St

184th Pl

186th 

SE 190th St

10
2n

d A
ve

 S
E

106th Ave SE 10
8th

 Av
e S

E

111
th 

SE 192nd St

SE 190th St

11
2th

   A
ve

  S
E

SE 182nd  St

SE 186th St

SE 183rd Pl

SE 186th Pl

S 188th St

11
6th

 Av
e S

E

10
8th

 Av
e S

E

S 179th St

SE 181st  St

11
0th

 Av
e S

E

10
9th

 Av
e S

E

11
1th

 Av
e S

E

SE 180th Pl

11
3th

 P
l S

E

11
4th

 P
l S

E

Pl 
SE

Ea
st V

alle
y R

d

SW 43rd St

SW 41st St

Ta
lbo

t R
d S

98th Ave SE

45th PlDavi
s A

ve 
S

S 55th St

Va
lle

y F
ree

wa
y

Carr R
d

S 43rd St

S 192nd St

167

SW 27th St

SW 30th St

SW 29th St

Lin
d A

ve
 SW

SW 39th St

SW 34th St

E V
all

ey
 R

d

Talbot
Rd S

Ta
lbo

t C
res

t D
r. S

S 25th ST

Whitworth

Sh
att

uc
k A

ve
 S

S 36th
S 37th St

 

Mo
rris

 Av
e S

Va
lle

y F
ree

wa
y

Lin
d A

ve
 SW

S  31st

S 32nd Pl

32ndS

Smithers

S 28th

S 26th

Ta
lbo

t R
d S

S 38th

S 27th

27th
S 28th

E V
all

ey
 R

d

167

10
4th

 Av
e  

SE

Mi
ll A

ve
 S 

S 32nd Pl
515

SE  172nd St

10
5th

 Av
e S

E

10
6th

 Av
e S

E

Mill Ave S
S 23rd St

Benson Dr S

S 27th St
Benson Rd S

Cedar Ave S

SE 166th

SE 168th St

SE 169th St

Petrovitsky Rd SE

11
6th

 Av
e S

E

11
4th

 Av
e S

E

SE 164th St

10
9th

 Av
e S

E

11
1th

 Av
e S

E

11
3th

 Av
e S

E

SE 162nd St

11
5th

 Av
e S

E

11
6th

 Av
e S

E

Ca
rr R

d  

SE 172nd St

SE 173rd St

S 32nd St

S 34th St

Ma
in 

 
Av

e S

SE 162nd

SE 165th

SE 169th PL

12
7th

 Av
e S

E

SE 170th St

SE 169th St

SE 163rd St

SE 161st St

SE 163rd St

SE 164th St

12
3rd

 Av
e S

E
12

2n
d A

ve
 S

ESE 170th St

12
5th

 Av
e S

E

12
4th

 Av
e S

E

 SE Petrovitsky Rd

SE  172nd  St

SE 165th St

12
2n

d  
Av

e S
E

SE 168th St

SE 167th   St

11
9th

 Av
e S

E

12
1s

t A
ve

 S
E

12
0th

 Av
e S

E

12
6th

 Av
e S

E

12
9th

 Av
e S

E

12
8th

 Av
e  

SE

131st Ave SE

SE  164th   St
SE 162nd Pl

SE 164th

SE

SE 169th St

SE 172nd St

SE 176th St

13
4th

 Av
e S

E

SE 172nd St

13
3rd

  P
l S

E

13
2n

d P
l S

E

SE 163rd  StSE Fairwood   Blvd

SE 173rd St

SE Petrovitsky Rd

13
5th

 Av
e S

E
13

6th
13

5th
 P

l S
E

SE 160th Pl

14
0th

 Av
e S

E

SE 170th St

171st Pl

SE 170th St

140
th P

l S
E

SE 161st Pl

SE Fairwood Blvd
SE 165th

17
4th

14
1s

t

163rd  St

147th Ave SE

145thSE 167th St

165th Pl

146th Ave SE

142nd Ave
143rd Ave

138th Pl

SE 171st Pl

SE 172nd Pl

SE 161st  Pl

13
2n

d P
l S

E

Ave

SE

SE

St
SE

167th St
SE  Fairwood Blvd

SE 172nd Pl

151
st  

Ave
  S

E

155
th A

ve 
SE

SE 175th Ct

158th Ave SE

16
1st

 Av
e S

E

SE 173rd St
SE 172nd Pl

157
th P

l SE

154th Ave SE

SE 169th

SE 167th Pl

Fairwood Blvd

Pl

162nd   A
ve   S

E

16
2n

d P
l S

E
16

3rd
 P

l S
E

SE    Fair
SE 169th

160th Pl SE

SE 160th Pl

SE 164th Pl

SE 166th

158
th

SE Fairville Blvd

16
3rd

  P
l  S

E

SE 175th Pl

SE  171  Pl

wood Blvd

SE Renton-Maple Valley Hwy

SE J.E. Jones Rd

SE 145th St

SE 147th St
SE 149th St

SE Renton - Maple Valley Hwy

154th Pl SE

Ave SE

14
9th

Jones Rd

SE

SE 145th Pl

SE 146th Pl

16
1th

 Av
e

15
7 t

h A
ve

 S
E

15
6th

 Av
e S

E

SE 148th St

SE Jones Rd

15
6th

 P
l S

E

16
2n

d

SE  149th   St

Ave SE
15

8th

SE SE
th Pl

145

13
5th

 Av
e

SE 149th St

SE 145th Pl.

14
3rd

  P
l. S

E

SE Renton - Maple Valley Hwy.

140th Way SE

13
4th

 Av
e

SE

SE 159th Pl

SE 158th St13
8th

 P
l S

E

130th Ave SE

SE 160th St
118th 

Pl SE

SE 157th  St

Edmonds Way SE

Beacon Way SE
Ferndale Ave SE

Glenwood Ave SE

SE 158th St
SE 160th

Kir
kla

nd

SE 159th

SE 18th

129th Pl

Royal

Index Ave SE

Hills Dr SE

Shelton SE 11th St

11
7th

 Av
e S

E

119th 
Pl SE

SE 19th Ct
SE 20th Ct

PierceAveSE

Lk Youngs  Way  SESE 16th St

SE 151st St

Benson Rd S

Gr
an

t A
ve

 S

Puget Dr

Eagle Ridge Dr.

S Puget Dr

S 18th St
S 18th

Gr
an

t A
ve

 S

10th

Re
nto

n A
ve

 S

Hig
h  

Av
e. 

S

9th

Jo
ne

s  
Av

e. 
S

SE 161st St
SE 21st St

Ed
mo

nd
s

SE 19th

Dr

Pl

Puge
t D

r S
E

Rolling

SE 16th Pl

Hil
ls A

ve

SE

SE 8th

8th

Lin
d A

ve
 SW

S 23rd  St

SW 19th St

SW   21st   St

SW   16th    St

SW  12th     St

SW  13th     St

Wh
itw

ort
h

Sm
ith

ers
Mo

rris

S 21st St

S 17th St

Mo
rris

 Av
e S

167

515

E V
all

ey
 R

d

S 15th St

La
ke

 Av
e S

Da
vis

 Av
e S

S 18th

Sh
att

uc
k A

ve
 S

S 19th St

Ta
lbo

t R
d S

SW Grady Way
SW 10th St

S Renton Village Pl

Airport Way

S Tobin St

Se
ne

ca
 Av

e

NW 2nd

Ste
ve

ns
 Av

e N
W

Lin
d A

ve
 N

W
Ma

ple
Ta

ylo
r A

ve
 N

W
Ha

rdi
e A

ve
 N

W

S 132nd StRenton Ave S

S 134th St

Victoria

SW Langston Rd
SW 3rd Pl

4th Pl
SW 5th Ct

SW 7th St

Ste
ve

ns
 Av

e

Rainier Ave 4th Pl

S  7th  St

S  6th  St

Sh
att

uc
k A

ve

S 3rd Pl

Wh
itw

ort
h  

Av
e S

Mo
rris

  A
ve

 S

Sm
ith

ers
  A

ve
 S

S 2nd St

La
ke

 Av
e S

Lo
ga

n A
ve

 S

Bu
rne

tt  
   A

ve
   S900

Ma
ple

 Av
e

Ha
rdi

e A
ve

 SW

S 3rd St

Bu
rne

tt A
ve

 S

S  5th   St

Hardie Ave SW

SW 5th Pl

Mo
nte

rey
 D

r

We
lls

  A
ve

 S

Wi
llia

ms
 Av

e S

Re
nto

n A
ve

 SCe
da

r A
ve

 S

Fa
cto

ry 
 Av

e N

Way  N

Bronson

N 2nd  St

Pa
rk 

 Av
e N

Pe
lly

  A
ve

 N

Ga
rde

n  
Av

e N

Me
ad

ow
  A

ve
 N

NE 3rd St

Houser  Way   S

S  2nd St

Grad
y  W

ay

Maple Valley Hwy

N 1st St

N 3rd St

Brooks

Factory Pl N

Blaine

Ho
us

er

Ave N
E

Ma
in 

Av
e S

SE 2nd Pl Un
ion

 Av
e S

E

SE 6th

SE 5th St

SE 6th

NE 3rd St

NE 2nd St

NE 4th St

NE 3rd Ct

Mo
nro

e A
ve

 N
E

Fe
rnd

ale

NE 1st St

Fe
rnd

ale
  

Glen
wo

od 

Ed
mo

nd
s A

ve
 S

E

SE 5th Pl

SE 5th St

SE 3rd St

Lynnwood SE 4th St

IndexIndex Pl  

Harrington Glen
 wo

od 
  

SE 4th St

Glen
wo

od 
 

NE 2nd St

SE 142nd St

SE 141st St

SE 4th StSE 3rd Pl

14
0th

 Av
e

SE 4th Pl

1st Pl
SE 1st Pl

SE 2nd Pl

NE

Br
em

ert
on

 Av
e N

E

Du
va

ll A
ve

 N
E

SE 139th Pl
14

6th
 Av

e S
E

14
4th

 Av
e  

 S
E

14
5th

 Av
e S

E

14
3rd

 Av
e S

E

14
2n

d A
ve

 S
E

14
3rd

 Av
e S

E

Ly
on

s A
ve

 N
E

NE 2nd St

Ho
qu

iam
   A

ve
   N

E

14
4th

 Av
e S

E

14
7th

 Av
e S

E

Je
ric

ho
 Av

e N
E

NE 3rd St

Ly
on

s 

SE 2nd Ct

NE 2nd Ct

Je
ric

ho
 Av

e N
E

NE 2nd St

SE 2nd Pl

Du
va

ll 

Chelan Ave SE

15
8th

 Av
e. 

SE

15
6th

 Av
e. 

SE

Ro
sa

rio

SE 136th St.

SE 142nd Pl.

SE  137th Pl.

SE     144th  St.

SE 138th Pl.

SE 139th Pl.

SE 140th Pl.

SE  143rd Pl.14
9th

   P
l. S

E

14
8th

   P
l. S

E
SE 142nd St.

15
4th

 Av
e. 

SE

SE 143rd  St.

SE 138th Pl.

SE 139th Pl. 16
0th

 Av
e. 

SE

16
2n

d A
ve

. S
E

Lane
Liberty

SE 132nd St.
SE  133nd St.

SE 134th   St.
SE 135th   St.

SE  132nd St.

SE  130th St.
SE  131st St.

16
4n

d A
ve

. S
E

SE 2nd Ct

NE 2nd St

Or
ca

s A
ve

 N
E

Qu
inc

y

16
5th

 P
l S

E

16
6th

 P
l S

E

SE 120th St

SE Renton-Issaquah   Rd

SE 113th St 
SE 113th Pl 

15
2n

d A
ve

 S
ESE 113th St 

SE 124th St 

SE 120th St 

15
0th

 Av
e S

E

14
9th

 Av
e S

E

NE 4th St

15
5th

 Av
e S

E

SE 114th St 

SE 117th St 

SE 124th St 

15
0th

 Av
e S

E

16
4th

 Av
e S

E

15
6th

 Av
e S

E

SE 116th St 

16
0th

 Av
e S

E

16
1s

t A
ve

 S
E

16
3rd

 Av
e S

E

Qu
inc

y 
Ro

sa
rio

 

NE 4th Pl

5th Pl

NE 6th Pl

SE 128th St 

Ro
sa

rio
 P

l
Sh

ad
ow

 Av
e 

NE 10th St

NE 4th St

NE 5th St

NE 6th Pl

Du
va

ll A
ve

 N
E

NE

11th

10th St
NE 10th Pl

NE

NE Anacortes

Fie
ld

NE 9th

Du
va

ll A
ve

 N
E

NE 4th St

7th Pl

SE 112th Pl

Ho
qu

iam
 N

E

St

14
6th

14
8th

 Av
e S

E

NE 8th St  

NE 7th Pl
NE 7th St

NE 6th St

Nil
e A

ve
 N

E

Ho
qu

iam
 Av

e N
E

Ilw
ac

o A
ve

 N
E

Je
ric

ho
 Av

e N
E

Du
va

ll A
ve

 N
E

NE 10th St

Je
ric

ho
 Pl

NE 11th St

11th Pl.

NE 8th St.
NE 7th St.

NE 10th
NE 11th

Su
nse

t Ln
.

NE S
uns

et B
L 

Gl
en

wo
od

Ha
rrin

gto
n

Pl. NE

Kirkland Ave. NEIndex Ave. NENE 4th Ferndale

Edmonds NE 5th Ct. 
Ct.

Av
e.

Ind
ex

 P
l. N

E

Ct.
NE 4th St.

Monroe Ave. NE

Index

NE 8th St.

7th St.

NE 10th St.

Pl.NE 5th

NE 6th Pl.

NE 6th St.

NE 6th
Pl.

Ha
rrin

gto
n A

ve
.

NE

Sunset 

NE 9th 

NE 9th

Ln.
 NE

Lynnwood Ave.

Jefferson

Monroe

Jefferson

NE 6th
NE 7th

NE

Ave.
St

Kir
kla

nd
NE

Pierce Ave. NE

Shelton

Redmond Ave.

Ol
ym

pia
 Av

e. 
NE

NE 4th St.

NE 8th Ct.

NE 9th Ct.

Pierce
Olympia

Pl.
Pl.

6th Sh
elt

on
 Av

e. 
NE

Redmond Ave.
Ave. NE

St.

Queen

NE 10th Ln.

NE 10th Ct.

NE 9 Ct.

NE 10th
9th St.

Pl.
St.

Ct. NE 11 

11th

Ct. NE 10 

NE 6 Ct.
NE 6th Pl.

Av
e. 

NE
Ta

co
ma

 

NE 7th

St.

Ave. NE
11th Pl.

Pa
rk 

Av
e. 

N

Garden Ave. N

N 8th St.

N 6th St.

N 5th  St.

Ga
rde

n A
ve

. N

Pa
rk 

  A
ve

. N
Pe

lly
   A

ve
. N

We
lls

   A
ve

. N

Wi
llia

ms
Av

e. 
N

N 4th St.

Houser Way N

Ab
erd

ee
n

Av
e. 

NE

Su
ns

et 
Blv

d. 
NE

NE 10th
Pl.

NE 10th St.

NE 8th Pl.

NE 9th PL

NE 9th St.

NE 7th
NE 6th Pl.

Ca
ma

s A
ve

.
Da

yto
n A

ve
.

Ab
erd

ee
n

Camas Ave.

Bla
ine

 Av
e.

Grandey Way

Windsor 

Way

Bronson

Ed
mo

nd
s A

ve
    

  N
E

Dayton

Ave.

l900
900l

Way NE

NENE

Av
e. 

NE
Mo

nte
rey

N 10th St.

Taylor  Pl. NWSe
ne

ca

NW 5th St.

Pl.

Ste
ve

ns
 Av

e. 
NE

Lin
d

NW 7th St.

6th St.NW

Nishiwaki Lane

N 6th St.

Rainier Ave. N

124th  St.
123rd
123rd  St.
122nd  St.

S   121st  St.

S   120th  St.

S   119th  St.
S   118th  St.
S   117th  Pl.

S   117th  St.
S   116th  St.

S   115th  Pl.
S   115th  St.
S   114th  St.
S   113th     St.

S 125th St.

S 121st St.

NE 12th St.

14th

NE     16th  St.

Ab
erd

ee
n A

ve
. N

E

NE 20th St.Jo
ne

s A
ve

. N
E

NE 24th St.Me
ad

ow
   A

ve
. N

E

N 26th St.

Lake Washington. Blvd N

Lin
co

ln
Mo

nte
rey

NE  23rd

Mo
nte

rey

Da
yto

n

Bla
ine

 Av
e. 

NE

Ke
nn

ew
ick

NE 22nd

Da
yto

n

NE 27th St.

Ed
mo

nd
s A

ve
. N

E 

Ga
rde

n

N 24th

Ct
.

Ab
erd

ee
n A

ve
. N

E

Ke
nn

ew
ick

Ca
ma

s Da
yto

n
Da

yto
n

NE

NE 17th St
NE 17th

SE 98th St

SE 100th   St

Newport Ct

NE 21st St

NE

Je
ffe

rso
n A

ve

Ha
rrin

gto
n

Ind
ex

 Av
e

Ave

NE 23rd St

 NE 20th

NE

16th St

NE
 Su

nse
t B

lvd

Kir
kla

nd
 Av

e

NE
Mo

nro
e A

ve
Ne

wp
ort

Kirkland Pl NE

 120th Pl SE

NE 23rd Pl
NE 24th St

NE 27th St

SE 96th St

Qu
ee

n 

Olympia 

126th Ave SE

NE 22nd Pl

NE 12th St

NE 22nd St

NE 21st St

NE 14th St

Pie
rce

 P
l

Qu
ee

n

 Pl

Un
ion

 Av
e N

E

NE 23rd Pl

Un
ion

 Av
e N

E

12
8th

 Av
e Ave NE

NE 23rd NE 22nd PlQu
ee

n 

NE 19th

Sh
elt

on
 Av

e N
E

Av
e N

E
Re

dm
on

d

NE 25th PlNE 25th Pl

SE 102nd

NE 21st
NE 20th

Ilwaco Ave NE

Fie
ld 

Av
e N

E

NE 23rd

NE 17th

NE 21st

NE 24th

NE 25th Pl

NE 22nd

Va
sh

on
Av

e

Whitman

NE 19th St

An
ac

ort
es

NE 18TH Cir

NE 21st Pl
NE 19th St

NE 26th Ct
NE 25th Ct

Ho
qu

iam
 Av

e N
E

14
7th

 Av
e

Du
va

ll A
ve

   N
E

NE 24th StNE 24th NE 24th
NE 23rd

NE 25th Pl

NE 22nd

NE Sunset
Blvd

Du
va

ll A
ve

 N
E

NE 22nd Pl

NE 20th

Anacortes Ave NE

SE 104th

NE 17th SE 107th Pl

NE 19th St

Va
sh

on
Va

sh
on

Va
sh

on
Ct

 N
E

Ct
 N

E
Wh

itm
an

Av
e N

E

NE 23Ct

CtNE 20

An
ac

ort
es

NE

NE Sunset Blvd.

14
8th

 Av
e S

E
Nil

e A
ve

 N
E

21st  Ct
NE 22nd  Ct

NE 23rd Ct

NE 24th CtLy
on

s A
ve NE 26th St

SE 104th St,

Issaquah Rd.

151st Ave. SE

SE May

Valley Rd

SE 112th St

 SE 103th St

98
th 

Av
e. 

S198th Pl

Ta
lbo

t R
d S

99
th 

Pl 
S

92
nd

 Av
e S

96
th 

Av
e S

98
th 

Pl 
S 10

0th
 Av

e s

S 203rd St

S 204th

S 205th

207th

S 203rd Pl

SE 208th St

S 202nd St

S 200th St

S 199  th St

98
th

SE 208th St

10
2n

d 10
4th

SE 206th Pl

10
3rd

 P
l S

E

SE 199th

10
5th

 Av
e S

E

10
4th

 Av
e S

E
10

4th
 Av

e S
E

SE10
6th

 Av
e S

E
10

6th
 Av

e S
E

SE
10

7th
 Av

e

SE 208th St

SE 200th St

204th St

SE 196th St

SE 208th St

SE 200th St

11
6th

 Av
e S

E

207th

10
4th

 P
l S

E

10
6th

 Av
e S

E

SE 208th St

SE 202nd Pl

SE 203rd Pl12
4th

 Av
e S

E

StSE 204th

SE 208th St

SE 207th St

120th Ave SE

SE 206th

SE 200th St

12
1s

t P
l

SE  200th   St

12
1s

t A
ve

 S
E

SE

117th
Pl SE

SE 196th St

12
2n

d

199th

SE 201st St

Pl 
SE

12
4th

 Av
e S

E

SE   198th St

13
0th

 Av
e S

E

SE 201st

SE 196th St

198th

SE 196th Pl

SE Lake Youngs Way

14
0th

 Av
e S

E

 SE 208th St  SE 208th St

SE   204th Pl

14
7th

 Av
e S

E

13
7th

 Av
e S

E

13
4th

 Av
e S

E

13
6th

 P
l S

E

13
5th

 Av
e S

E

SE 202nd  St.

SE 201st  St.

14
0th

 Av
e S

E

13
8th

 Av
e S

E

SE 200th St

14
3rd

 P
l S

E

14
2n

d  
Pl 

 S
E

SE

14
6th

   A
ve

 SE

St

13
3rd

 Av
e S

E

S 182nd

 

80
th 

Av
e. 

S

80
th

80
th 

Av
e. 

S

Pl.

S

SW 43rd St.
181st

SW 41st St.

Oa
ke

sd
ale

SW 43rd St.

Val
ley

 Hwy.

72
nd

 Av
e S

l 181

We
st 

S 190th St

S 188th St

S 186th St

S 190th St

S 188th St

S 192nd St

Minkler Blvd

70th A
ve S

SW  39th St

Oa
ke

sd
ale

 Av
e S

W

SW 27th St

SW 34th St

We
st 

Va
lle

y H
wy

Po
we

ll A
ve

. S
W

Th
om

as
 Av

e. 
SW

Grady Way

Mo
ns

ter
 R

d.

SW 16th St.

Oakesdale Ave. SW

SW 12th St.

l181

Fo
rt D

en
t W

ay

Interurban Ave S

S 144th St

65th Ave S

S 153rd St

62
nd

 Av
e S S 153rd St

S 147th St
60th 

S 151st 

Southcenter
Blvd

An
do

ve
r P

k W

An
do

ve
r P

k E

Tukwila Pkwy
405

68t
h A

ve 
S

65
th 

Av
e S

64
th 

Av
e S

S   129th St

Martin Luther King Way

S 143rd St
S 143rd Pl

Beacon Coal Mine Rd

Martin Luther King Way Av
e S

Monster Rd SW

Th
om

as
 Av

e

Po
we

ll A
ve

 SW

SW 4th Pl

S 140th St

81
st 

Av
e S

80t
h

S 129th St

S 135th St

S 129th Pl
S 130th St

S 133rd St

72
nd

 Av
e S

74
th 

Av
e  

S

69
th 

Av
e S Renton Ave 

Langston

S Langston Rd

S 130th St

S 134th St

S 132nd St 80
th 

Av
e  

S

76
th 

Av
e  

 S

S S

84
th 

Av
e  

S

82
nd

 Av
e S 83

rd 
Av

e S

S  123rd Pl

S  122nd St
S  121st St

Ave S

Renton

S 126th  St

74th  Pl S

S 127th StS 126th StS 125th St

S 118th St

75th Ave S

69
th 

Av
e S

Renton

S 120th Pl

72
nd

  A
ve

 S

S 118th Pl

S 116th St

Ave S

S  115th Pl
S  116th St

S 125th  St

S 117th St

 

82
nd

79
th 

Av
e  

  S

76
th 

Av
e S

76
th 

Av
e S

78
th 

   A
ve

 S

77
th 

Av
e S

77
th 

 Av
e S

S 122nd St

S 124th St

S  123rd St

S 116th Pl

 

S 114th St

70th Pl S

80
th 

Av
e  

 S

70
th 

Av
e S

S 124th  Pl

S 124th St

78
th 

 Av
e  

S

Renton
Ave S

S 120th St

S  115th St
S   114th St

S  113th St

84
th 

Av
e S

Beacon Ave S

64
th 

Av
e S

66
th 

Av
e S

67
th 

Av
e

S 124th Ave 

62
nd

 Av
e S

61
st 

Av
e S

64
th 

Av
e S

60
th 

Av
e S

S 122nd St 

S 125th St 

S 124th St 

S 119th St 
S 120th St Pl 

S

S 127th Pl 

64
th

59
th 

Av
e S

60
th 

Av
e S

S 117th St 

S 118th St S 117th Pl 
S 118th Pl 

S 112th St

Rainier Ave S

Forest Ave

Forest Ave

Sunny Lake Ridge 
Mission Dr

Dixon Dr

Dixon    

76
th 

Av
e SLaurel

Garden
Pl

Lotus Pl

80
th

St

Rainier Ave S

Ryan St

Dr

Crest

!

!

!
!

!
!

! !

!
!

!
!

!
!

!

!

!

!

!

!

!
!

!

!

! ! ! !
!

!
!

!
!

!
!

!
!

!

!

!

!

!
!

!

!

!

!

!

!
!

!
!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

! ! ! ! ! !

!
!

!
!

!
!

! ! ! ! ! ! ! ! ! !

!
!

!
!

!
! ! ! ! ! ! ! ! !

!

! !

!
!

!
!

!
!

!
!

!
!

!

!!!!

!

!

!!

!

!
!!

!
!

!

!

!

!

!

!

!

!!
!

!

!

!!!!

!

!!

!

!

!

!

!

!

!

!

!
!

!
! !

!

!

!
!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!
!

!

!

!
!

!

! ! ! ! ! ! !
!

!
!

! ! ! ! ! !

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!!!!!!!!!!!!

!
!

!
!

!
!

!
!

!
!

!

!!!

!
!

!

!!!!!

!
!

!

!
!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!!!!!!!!!

!

!!!!

!
!

!
!

!
!

!!!!!!!!!!!!!

!
!

!
!

!
!

!

!
!

!
!

!
!

!

!

!

!

!!!!!!!!!!!!!!!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

! ! ! ! ! ! !

!
!

!
!

!
!

! ! ! ! ! !

!
!

!

! ! ! ! !

!
!

!

!!!!!

!
!

!

!
!

!

! !
!

!
!

!

!
! ! ! ! ! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!

! !
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!!

! !

!

!

!

!!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!
!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!!

!
!

!

!

!

!

!

!

! !

!

!

!!

! !!

!

!

!
! !!!

!! !

!

! !

!

!!!

! !

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

! !

!!

!

!

!!
!

!
!!

!

!

!

!

! !
!

!!
!

!
!

!

!

!

!

!
!!

!

! !

!

!

!

!

!!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! ! !!

!

!

!

!

!

!

!

!

!

!!
!
!

!
!
! ! ! ! !

!!!
! ! ! ! !

!

! !!!!

!

!
!!!!!

!!!!!!
!

!!!!!!!

!
!

!
!!!!!

!!!!!
!

!
!!

!!

!

!
!
!!

!!!

!
! ! !

!

!

!

!!

!

!!
!
!!

!
!!

!
!!

!
!!

!

!!
!

!!

!
!
!
!

!
!

!
!
!

!

!
!
!

!
!

!

!

!

!
!

!!

!

!

!

!

!

!

!

!!!

!

!!!
!

!

!

!!!

!

!!
!!

!!!!!

!!!

!!

!

!
!!!

!

!

! !

!!

! !
!

!

!

!

!

!!!

!

!
!!!

!
!

!!!!
!

!

!!
!

!
!! !

!
!!!

!
!
!
!!!!

!

!!!!!!

!!
!

!

!

!

!!

!!
!!

!
!

!!
!!

!!

!

!!!

!!

!

!! !
!
!!

!
!

!

!!
!

!!!

!!

!

!

!

!!
!

!
!

!!!
!

!!

!

!

!

!

!

!

!

!

!

!

!
!!!!

!

! !!
!

!
!
!

!!
!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!!

!
!

!

!
!

!

!

!
!

!
!

!

!
!

!!!

!
!

!

!

! !
!! !

!
!

!

! !

!

! !!!
!!

!

!!

!

!
!!

!

!

!
!

!

!

!

!!!

!

!
!!

!

!
!

!

!

!! !!

!
!!

!

!

!!

!

!

!

!

!

!

!

!!

!!
!

!
!
! !

!!

!!

!

!
!
!!

!
!
! !

!
!

!!
!!!

!
!

!

!

!!

!
!!!

!
! !!

!

!

!

!!

!
!
!!

!!

!

!

!

!

!!

!!

!

!!
!
! !!

!

!

!
!

!

!

!

!!

!

!
!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!!

!

!!

!
!!!

!

!

! ! !

!

! ! !

!

!!

! !

!

!
!

!!!!

! !

!

! !

! ! !

!

!

!

!

!

!

!
!
!

!!!

!!

!

!

!

!

!

!

! !

!

!

!

!!

!!

! ! !

!!

!

!

!

!

!
!

!

!!!
!!

!!!

!
!
!

!

!
!

!
!!!

!

!

!
!!!
!!

!

! !

! !

!

!
!

!
!

!

!

!

!!
!

!

!
!

!

!
!

!!

!

!

!

!
!
!

!
!!

!
!

!
!
!!!

!!

!

!

!

! ! !
!

! !

!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!
!

! !

!

!

!

!

!

!

!!!

! !! !! !
!

!! !

!!

!

!

!! ! !!
!
!
!

! !

! !

!
!

!

! !

!

!
!
!

!
!

!
!

!
!

!!
!

!
!

!

!

!
!

!
! !

!

!

!

!

!

!
!!

!
!

! !
!

!
!

!!
!!
!
!

!

!!

!

!
!

!

!
!

!
!

!!
!

!

!
!
!!!

!

!!
!

!

!
!

!
!
!!

!
!

!

!

! !
!

!
!!

!

!

!!!

!
!
!!

!!
!

!

!!

!

!
!

!
!
!

! !

!
! !

!

!

!!
!

!!

!
!

!!
!

!

!

!
!!

!

! !
!

! !

!

!
! ! ! !

!

!

!

!

!

!

!

!

!

!

!
!

! !
!!!

!

!

!

!

!

!

!

!

!

!

!

!!

!
!

!

!

!
!

!!

!

!

!
!

!

!

!
!!
!!

!

!
!
!!

!
!
!

!!
!!!

!

! !

!!!!
!

!

!

!

!

!

!
!

!

!

!

!

!

!

! !!

!

!

!
!
!!!

!
!!

!

!

!!

!
!
!!

!

!

!
!!

!
!
!

!

!
!
!
!

!!
!

!

!

!

!

!

!

!

!

!
!

!

!

!
!
!

!

!! !

!
!

!

! !!!

!! !

!! !!

! !

!

!

!

!

!

!
!
!

!

!
!

!

!
!

!
!

!

!

!
!

!
!

!

!

!

!

!

!

!

!!

!! !!

!!

!!!

! !
!
!
!!!!

!!

!

!

!
!
!

!

!

!

!!
!

!
!

!
!

!!

!
! !

!!

!
!!
! !

!
! !

! !!
!!

!! !
!!!!

!
!
!

!

!

! !
!
!
!
!
!
!
!

!
!
!
!
!
!

!

!!

!

!!!
!

!

!
!!

!

!

!
!

! !
!

! ! !!
!

!

!
!!

!
!

!
!

!

!
!

!
!

!
!!!

!
!

!

!!
!!

!!

!
!
!!

!
!!

!
!

!

!!

!

!!

!

!!
!

!

!

!
! !

!!

!!

!!
!

!
!!

!
!!

!!

!!!!

!

!!

!!
!

!

! ! ! !

!

!!!

!

!!!

! ! ! ! ! !

!

!!
!
!!!

!!!
!

!

!
!

!

!

!

!

!

!

!!

!
!!! !
!

!

!
! !

!

!

!

!

! ! ! !

!

!

!
!

!

!

! !

!
!

!
! !

!

!! ! ! !

!
! !

!

!

!

!

! !

!
!!
!

!

!

! !

!

!!

!

! !

! ! !
!

! !

!
!

!
! ! !

!

!
!

!

!
!

! !

! !!
!!

!

!

!
!

! !

!! !
!

!
!!

!! !

!
!
!
! !

!

!

!
!
!

! !
!

!

!!

!
!!

!

!!!

!
!

!
!!

!!!

!

!
!

!

!

!!!

!!

!
!
!

!!!

!

!

!!!!!

!!!
!

!!!
!
!

!

!

!

!

!

!

!

!
!

!
!

!!

!

!
!!

!
!
!
!

!

!

!!
! !

!

!!

!
!

!

! !

!

!!!! !!

!

!

!

!

!

!

!!

!!

!!

!
!!!

!

!

!

!!

!

!!!!!!

!

!

!

!
!

!

!

!
!

!

!

!

!
!

!
!

!

! !! ! ! !

!

!

!

!!

! !

!

!

!

!!

! ! !

!!

!
!

!

!

!

!!!

!

!!!!!

!

!

!

!

!!
!

!!!

!!

!!
!!! ! ! !

!

!
!!

!

!
!

!

!

!
!

! ! !
!

!!!

!

!

!

!

!

!

!

!
!

! !
!

!
!
!! !

!

!

!

!
!

!
!

!

!

!

!

! ! !

!

!

!

!!!

!

!

!

!
!

! ! !
!
!

!

!

!

!

!

! !

! ! !

!! !!

!

! ! !

!
!!!

!!

!!

!!

!!
! !

!

!

!

!
!
!! !

!
! !!

!
!

!

!

!

!

!

!
!
!

!

!

!

!!

!

!

!

!

!

!

!

!!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!
!

!!
!

!

!

!
!

!!

!

!
!

!

!

!

! !
!

!
!
!

!
!
!
!! !!

!
!

!

!
!! !

!

!
!!

!
!

!
!

!

!

!

!!

!

!!

!

! !

!

!

!

!

!!

!

! !

!

!

!

!

!

! ! !!
!!

!

!

!

!

!

!
!

!

!
!

!

!

!

!

!

!

!

!
!!

!

! !

!
!

!

!

!

! !

!

!

!

!
!

!
!

!

!

!

!

!

!!!
!

!!!!
!!

! !

!!
!

!

! !!

!
!! !

!

!
!

!!!!

!! !!
!
!!!

!

!

!!

!

!

! !!

!

!
!

!

!
!
!!!!

! !!
!

!
!
!

!!!
!
!!!

!

!!!

!

!!
!

!
!
!!

!

!

!
!!

!!

!

!

!

!

!

!

! !

!

!

!

!!
!
!!

!

!
!

!

!!!
!

!

!

!!

!

!
!

!

!

!!!!

!

!

!

!!! !

!
!
!

!

!

!!
!

!

!!

!

!

!!

!!!

!!! !

! !

!

! !!!

!

!!

!

!
!

!!

!
!

!

! !!

!

!

!

!
!

!

! !!!!!!!!

!
!!

!
!!!

!

!

!!

!
!
! !

!

!

!

!

!

!

!

! ! ! !

!

!

!

!

!

!!

!

!!

!!!
!

!!!!

!!!!!! !

!
!

!

!

!!

!

!

!

!
!

!

!

!

!

!!!

!
!

!

!

!
!

!
!!

!

!
!
!

!
!

!

!

!

!

!
!!

!
!

!!!!

!
!

!
!

!

!

!
!!

!!
!
!
!!!!

!
!

!!

!
!

!!
!!!!

!

!

!!!!! !!!
!!!

!

!

!

!

!
!

!

!

!

!

!
!

!

!!!
!

!

!
!

!

!
!

!

!

!! !!! !!!

! !

!! !!!!

!

! !
! ! !

!

!

!

!

!

!

!
!

!

!

!!

!

!!!

!!!!!

!

!!!!
!

!

!

!
! !

!

!

!

!!

!

!

!

!!!!!!
! !

!!!

!
!

!

!

!
!
!

!
!

!

!

!

!

!!!

!

!

!

!

!

!!!!!

!!!
!!!

!

!
!!!

!

!!!!!!

!

!

!!!
!!!

!

!

!

!

!!

!

!

!!
!

!

!
!

!!

!
!

!!

! !

!

!

!

!
!

!

!

!

!

!

!

!!!

!!

!

!

!

!

!

!
!!

!

!

!

! !!

!

! ! !

! !!

!!

!!!!
!
!!

!

! ! !!

!

!

!

!!!!!!
! !

!

!!!!

!

!

!!
!
!

!
!

!!!
!
!!

!
!

!
!
!
!

!

!

!

!!
!

!

!

!

!

!
!

!

! !
!!

!

!

!

!

! !
!

!

!

!!!!

!

!
!

!

!!

!

!

!

!

!! ! ! ! ! ! ! ! !

!

!

!

!

!

!
!
!!

!

!!!

! !

!! !! !!!!! !
!

!

!!

!

!

!

!

!

!

!

!

!

!
!
!!
!

!

!

!

!

!

!

!

!

!
!

!

! !

!

!
!

!

!!

!!!
!

!!

!
!
!!

!!

!

!

!

!

!

!

!
! !!

!

!

!
!

!

!

!!

!

!

!
!!!

!

!

!

!

!
!

!

!
!

!

!
!

!!
!

!
!

!!
!

!
!

!

!

! !

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!!

!
!

! !! !

!!

!

!

!

! !

!

! !

!

!

!

!

!

!

!

!

!

!

! !!!

!

! !

!

!
! ! ! !

!

!
!

!

!

!
!

! !

!

!

!!!!!!

!

!

!

!

!

!

!
!

!!
! ! ! !

!

!

!

!!
!!

!

!!!

!

!!

!

!
!
!

!
!!

!!!
!!

!!!

!
!!

!

!
!

!

!
!!

!
!!

!

!

!
!
!!!!

!

!
!

!
!

!

!

! !

!
!
!

!
!!

!
!

!
!

!
!
!

!

!
!
! ! !!

!

!
! ! !!

!
!
!!

!

!!

!
!

!

!

!
!

!

!
!

!
!

!

!

!
!!

!

!

!
!

! ! !! ! ! ! !! ! !

!

!

!

!!!

!

!

!
!

!

!

!

!

!

!

! !!!!!

!!

!

!
!

!

!

!
!!! !!!

!

!
!
!
!

!!
!!
!

!!

!!

! !
! !

!!

!!!

!
!
!

!!
!

!!

!!

!!!
!

!

!!
!!

!

!!!!
!

!
!
!

!!!

!

!
!!!!!!

! !!!

!

!!!!

!

! ! !

!

!! !!

!!!

!

!

!

!
!

!
!

!

!!

!!

!

!
!

!

! !

!!
!

!!

!!

!!

!

!!

!

!
! !

!
!

!
!!
!!!

!!

!

!
!!!!

!

!

!!!

!

!

!!!!
!

!
!

!
! !

!
!

!

!

!!
!!!

!

!
!!

!
!

!

!
!

!

! !

!

!

!
!

!

!

!
!

!!

!

!

!

!

!!

! !

!

!!
!

!
!

! ! !

!!

! !

!

!!
! !

!
!

!

!

!

!
!

!
!

!!

!
!

!
!

!
!

! !

! ! !
! ! !

!!

!

!

!

!

!

!

!

!

!!!!!
!

!

!

!
!!

!

!

!

!
!

!
!
!
!

!!
!

!

!

!

!

! !
!
!

!!!

!

!

!

!

!

!!

!

!!!

!

!
!
!

!!!

!

!

!

!
!
!

!!

!

!

!

!!

!

!
!

!

! !!

!!

!

! ! !

!! !!!

!!!

!

!

!

!
!
! !

!

!!

!

!
!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!
! !!!! !!!!!!!!

!

!

!

! ! !

!

!
!

!
!

! !
!
!
!!

!

!
!
!

!

!

!!!!

!

!!!!!!

!

!!!

!!

!! !!
!

!! !!

!
!
!

!

! !
!

! !

! !
!!

!
!

! ! !
!

!
!

!

! !

!!
!

!
!

!

!! !

!
!

!
!
!!
!

!

!

!

!

!

!!
!

!

!!
!

!

!

!
!

!
!!!

!
!
!
!

!

!!

! !!
!!

!
!

!
!

!
!

!
!

!

!

!!!!!!

!

!
!

!!
!!

!

!
!!!

!!!

!!!

!

!
!

! !!
!

!!

!!

!

!

!

!

!

!

!!

!
!!

!
!

!

! ! ! !

!

!

!

!

!

!

!

!!! !

!
!

!
! !

!

!

!!

!

!

!

!

!

!

!!
!!
!

!

!

!

!

!
! !

! !!

!

!

!
!
!
!
!
!!!

!

!
!

!!

! !

!

!!

!!!

!!!

!

!

!

!
!

!!
!!

!
!

!
!

!

!!

!

!!
!!

!
!!

! !
!
!!

!
!

!

! ! !

!

!!

!
!

! !
!

! !

!

!

!

!

!!

!

!

!

!
!
!

! !

!

!
! !

! !

!

!!
!

!

!

!!

!
!

!! !
!

!!!

! !
!

!

!
!! !

!!

!!!
!

!

!!

!

!!!

!

!

!

!

!

!!!

!!
!!!!

!!

!

!
!!!

!!

!!

!
!

!

!

!

!!

! !

!

!

!

!

!

!

!

!
!

!

! !!

! !
!

!
!

!

!
!

!
!

!

!

!

!

!

!

!

!
!!

!

!

!

!
!!!

!

!

!

!

!

!!!!

!

!

!

!!
!
! !

!
!
!
!
!

!

!!!

!

!
!!!

!

!

!

!

!

!
!

!

!

!!

!

! !

!

!
!!!!!!!

!

! !

!
!

!

!
!
!! !!

!!

!!
!

! !
!!!

!

!

!

!!
!

!!

!!
!

!
!!!

!
!

!

!
! !

!
! ! ! ! !

!

!!!

!
!

!!

!!
!

!

!
! ! !

!!

! !

!

!

!

!
!
!

!
!!

!!

!

!

!

!

!!
!

!!
!

!
!

!!!

!
!!!!!

!!
!
!

!

!

!

!

!

!

!
!
!!

!!

!

!!
!
!

!

!

!

!
!
!

!

! !
!!

! ! ! !

!

!

!!
!

!

!

!

!

!
!

! ! !! ! !

!

!

!

!
!

!

!

!

!
!!

!

!

!

!

!

! ! !

!

!!!! ! ! ! ! ! !

!

!

! !

!! !

!!!!!!!!!
!

!

!

!
!!

!
!

!

!

!!
! !!

!

! !

!

!

!

! !!
!

!
!

!

!

!

!

!

!

!

!

!
! ! !

!
!!
! !! ! ! !

!
! ! !! ! !

!

! !
!

!

!
!!!

!
!!

!
!
!

!
!

!

!

!

!!

! !! !

!! !

!

!

!

!

!

!!

!
!

!!

! ! !

! !! ! ! !

! ! !
!

!

!

!
!
!!

!
!
!
!
!

!
! !!! ! !

! !

!!

!

!

! ! ! !

! !!
!
!
!

!!

! !

!

!

!

!! !

!

!

!

!

!

!

! !

!
!

!
!

!

!

!
!!!!!!

!

!

!

!
!
!

!
!

!

!

!
!

!

!
!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!!
!

!

!

!

!!

!!

!

!
! !!

!

!

!!! ! !! ! !
! ! !

!
!

!
!!

!

!
! !! !

!
!
!

!

!

!

!

!

!

!!!!

!

!

!

!

!
!

!

!

!

!
!

!
!!

!

!

!
!

! !!

! !

! !

! !

!!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!
!!

!
!

!

!

!!

!

!

!

!
!

!
!!
!
!
!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!!

!
!

!

!

!
!!

!
!

!

!

!

!

!

!

!

!
!
!
!

!

!

!
!

!

!
!

!
!
!

!!!

!!
!

!

!!
!!

!!
!

!
!

!

! !
!!
!!!

!!

!!
!!
!

! !

!

!

!

! ! !!

!

!

!!

!!!

!

!

!

!

!!

!

!

!

!

!

!
!

!!

!

!

!

!!

!
! !

!!
!

!
!

!

!

!
!

!
!!

!

!
!
!

!
!
!
!

!

!

!
! !!

!

!

!!

!

! !

!

!

!

!

!

!!
!

!!!!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!
!!

!

!!

!

!

! !
!

!

! ! !

!

!

! ! ! ! !!! !! ! !

!

!!
!

!! !
!!

!!
! ! ! !

!

!! ! !
!
!

! !

! !

! !
!

!

!

!

!
!
!
!

!!
!

!

!
!

! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!
!
!
!
! !!

!!!!
!
!
!
!

! ! ! !

!

!

!

!

!

!

!

!

!

!

!

! ! !
! ! !

!

! !!

!
!
!!!

!!

!!

!!
!
!!!
!!

!
!!

!

!!

!

!
!

!!

!!!!
!

!!!!!!

!

!

!

!

!

!!!
!

!

!!

!

!

!

!

!

!

!

!

!

!
!

! !

!

!!

! !

!! !

!
!

!

!

!

!

!

!!

!!

!

! !

!!

!

!!

!

!

!!

!

! ! !

!!

!
!!!!

!!!!

!

! ! ! !
!

!

!

!

!
!!

!!

!

!

!

!!

!
!

!

!

!

!

!

!

!
!

!

! !
!

! !

!!

!!
!!

!
!!

!!
!
!
! !

!

!!!

!

!!!!

!

! !

!!

!

!
!!!

!
!!
!
!

!
!
!!!!

!
!

!!

!!!

! !

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!
!!!

!

!

!!

!!!

!!
!
!

! !

!

!
!
!
!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!
!!

!

!!

!

!

!!!
!!!!!!

!
!

! !
!

!! !

!

!

!

!

!

!

!

!

!

!

!

! !!!

!!!!
!!!!!!!!!!

!!!

!!

!
! !

! ! !!

!

!!

!

!

!

!

!!

!!

!

!

!

!!!
!

!

!!

! !

!

!

!
!
!!

! !

!

!
!

!!

!

!
!!!

!

!

!

!

!

!!

!

!

!!
!

!

!

!

!

!

!
! !

!

!

!

!

!

!

!

!
!
!
!
!

!

!

!

!

!

!
! !

!

! !

!

!
!!

!! ! ! !

!
!

! ! !! !

!

!

!

!
!!

!
!!

!

!

!
!

!

!

!
!

!
!

!

!
!
!

!!

!!

!!

!! !

!

!!! !

!

!!

!

! !

!

!

!

!

!

!

!!

!

!

!

!

!

! !!

!

!
!
!

!

!
!!!!

!

!

!

!

!!

!

!

!

! !

!

!

!!

! !

!

!

!

!

!

!

!

! !

!!

!

!

!
!

!

! !
!

!

! !

!

!

!

!!
! !

!

!

!

!

!!

!

!!

!!!

!

!
!

!

!

!!
!

!!
!

!!

! !!

!

!

!
!
!

!

!
!

!

!

!

!

!

!!
!

!

!

!

! !

!

!

!!

!

!
! !

! !

!!

!!!

!!!!

!!

!!!
!
!!

!!

!

!!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!!!!!!

!

!

!!

!
!

!

!

!
!

!

!

!!!
!

!

!

!

!

!
!

!

!

!

!

!
!!

! !

!

!!

!!

!!

! !

!

!!!
!
!
!

!!

!

!
!

! !
!

!

!

! !

!

! !
!

!
!!

!!
!

!

!

!

!! !

!

! !
!

!

!!

!
!

!
!

!

!! ! !

!

!

!

! !!

!
!!
!

!!
!!

!!

!
!!

!!!!

!

!!!
!

!

!!
!

!

!

!

!!!
!!

!

!

!

!

!

!

!
!
!!

!
!

!!!

! ! !
!

!!

!

! !!

!!!!!
!

!
!

!!!!!

!

!

!

! !! ! ! !! ! ! !

!

! !!

!! ! !!

!

!

!

!!

!

!!

!

!
!

!
!!

!!!
!

!

!
!

!
!

!!

!

!!

!

!!

!

!
!
!!
!!!

!

!

!
!!

!

!

!!

!

!

!

!

!

! !

!

! !

!
!!

!
!
!
!
!!!!! !! !! !

!!!

!
!

!!
!!

!!
!!!!!

! !
!

! !

!

!!

! !

!

! !
!!

!
!

!! !!!

!

!!

!
! !!

!!

!
!

!! !

!

!!

!

!

!

!

!

!
!

!!

!

!

!

!

!

!

!
! !! !!

!!!
!!!

!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
! ! !

!

! ! !
!
!!

!
!

!

!

!!!

! !
!

!
!!!!

!

!

!
!

!

!
!!!

!

!

!!
!

!!

!

!!
!
! !

!

!!
!!

!

!
!

!
!

!!
!
!

!
!

!

!
!

!!
!

!!!!
!

! ! !

!

!
!
! !

! !

!!!
!

!

!! !

!

!
!

!

!
!

!

!!
!!

!!
!

!

!!
!!

!!
!!

!

!

!

!

!!! ! ! !
!

!
!

!

!
!
!

!

!
!

!

!

!

! !
!

! ! ! ! !

!

!!!!
!

!

!

!

!

!

!
!

!
!!

!

!

!

!
!!!!!

!

!

!
!

! !

!

!

!!
!

!!

!

!

!

!

!

!

!
!

!
!

! !

!
!!

!

! !!

!

!

!

!

!
!
!

! !!

!

!

! ! !

!
!!! !
!

!

!
!!

!
!
!
!!!!!

! !!

!

!

!
!!

! !

!

! !!

!

!

!

!

! !

!

!

!

!

!

!

!
!

!

! !

!

!

!!

!

!

! !

!

!!!

!

!!!!!!!!!

!

!!
!!!!

!
!

!

!

!

!

!

!!!!!

!

!

!

!
!

!

!

!

! ! !
!

!

! !! ! ! ! !! !

!!

!

!
!

!

! !!

!

!

!

!

!

! !!

!!

!

!!

!

!

!

!

!

!

! !
! !!
!

! !
!

!

!

!

!!!

! ! ! !

!

!

!
!

!

!

!

!

!

! !
!

!

! !
!!!

!! ! ! !

!
!
!

! !

!!

!

!!!
!!

!

!

!

!

!

!

!

!!

!

!

!

!!

!

!

!

!
!

!!!

!

!

!! ! !

!

!

!!

!

!

!

!

!

!
!

!

!!
!

!

!!

!
!

!

!
!

!

!

!

!

!
!
!

!

!

!

!

! !
!! ! !

!!!

!!
!

!

!!!!!

!!
!

!

!!

!
!!

!
!

!

!

!

!!

!

!

!

!

!!!!

!!!

!

!

!!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!! ! !

!

!
!

!
!

!

!

!

!

!

! ! !

!

!

!

!

!

! !
!

!
!

!
!

!
!!
!

!! ! !

!

! ! !
!

!

!
!

!

!
!

!
!!

!

!

!

!

!

!

!

!

!
!

!
!

!

!
!

!

!

!

!

!
!

! !!

!
!!

!
!

!

!!

!! !
!

!

!

!
!!

!!!!
!

!
!

!

!
!
!

!

!

!

!

!!
!

!! !
!

!

!

!! !

!!

!

!

!

!

!

!

!

!

!

!

!!!!

!

!

!!!

!
!

!!!

!

!

!

!!!!

!

!

!!!!!!

!

!

!

!

!

!!

!

!

! !

!

!

!

!

!
!

!

!

!

!

!

!
!!

!!

!

!

!
!

!

!
!!

!

!

!

!

!

!
!

!
!

!

!

!

!!

!

!

!

!!

!
! !!!!!

!

!
!

!
!

!

!
!

!

!

!

!!
!

!

!!

!

!

!
!!!

!!!!

!

!

!

!

!!

!!!
!

!!

!

!
!

!

!

!

!

!

!

!

!!

!!!!

!

!

!

!!!

!

!!
!

!!

!

!

!

!

!

!

!!

!

!

!!!

!

!

!

!

!!!!!!

!!

!
!

!!

!

!

!
!

!!!
!

!!

!
!!

!
!

!

!

!
!
!

!!

!

!

!!!!!!

!

!

!

!

!
!!!

!!
!

!

!

!

!

!

!

!!

!!

!!

!
!
!

!

!

!

!
!

!

!
!

!

!

!

!!

!

!

!

!

!

!
!
!

!

!

4 ''

6 '
'

10 ''

10
 ''

6 '
'

6 '
'

8 '
'

8 '
'

12 ''

10
 ''

15
 ''

6 ''

18
 ''

8 '
'

6 '
'

24 ''

8 '
'

8 '
'

8 ''

8 ''

6 ''

10 ''

8 '
'

8 '
'

12
 ''

6 '
'

8 ''

10
 ''

6 '
'

8 '
'

8 '
'

18 ''

8 ''

10 ''

24 
''

8 '
'

20
 ''

8 '
'

15 ''

8 '
'

8 ''

8 '
'

8 '
'

8 ''

8 ''

8 '
'

8 '
'

8 ''

8 ''

24 ''

14 ''

6 '
'

10
 ''

8 '
'

8 '
'

8 '
'

8 ''

8 ''

6 '
'

8 '
'

8 ''

8 ''

8 ''

8 '
'

12
 ''

8 ''

8 ''

8 '
'

8 '
'

10
''

10
''

8 '
'

8 ''

10
''

8 ''

8 ''

15 ''

10
 ''

8 '
'

24 ''

8 '
'

24 ''

8 '
'

8 '
'

10 ''

10 ''

8 '
'

8 '
'

8 '
'

8 '
'

8 ''

8 ''

8 ''

8 ''

15 ''

12 ''

6 ''

8 ''

8 ''

8 '
'

24 ''

8 ''

8 ''

8 '
'

12 ''

18 ''

8 ''

8 ''

8 '
'

8 '
'

8 '
'

18 ''

8 '
'

8 ''

8 ''

8 '
'

24
''

12
''

8 '
'

8 ''

8 ''

10 ''

12
 ''

8 ''

8 ''

8 '
'

15 ''

8 '
'

8 ''

8 ''

15 ''

24 ''

8 ''

8 '
'

12
''

8 '
'

8 ''

8 '
'

8 '
'

8 ''

8 ''

18 ''

12 ''

8 ''

10
''

8 '
'

8 ''

8 ''

8 '
'

6 '
'

8 ''

10
 ''

10
''

15 ''

8 ''

18 ''

8 '
'

8 ''

8 '
'

8 ''

8 '
'

8 ''

10 ''

8 ''

10
 ''

10
''

16 ''

4 '
'

8 '
'

8 '
'

8 '
'

8 ''

8 ''

8 ''

8 ''

8 '
'

8 '
'

8 ''

8 ''

12
 ''

12 ''

8 '
'

8 ''

8 ''

18 ''

8 '
'

8 ''

8 '
'

12 ''

8 '
'

8 ''

10
''

6 ''

22 ''

24
 ''

8 '
'

8 '
'

8 ''

8 '
'

8 '
'

8 ''

8 '
'

8 ''

15 ''

8 ''

8 ''

12 ''

15 ''

8 ''

8 ''

12
''

8 ''

8 '
'

8 '
'

8 ''

8 '
'

8 '
'

8 ''

12
 ''

10 ''

8 ''

8 ''

8 ''

8 ''

10''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

6 ''

12
''

8 '
'

12 ''

8 ''

8 '
'

8 '
'

8 ''

10''

6 '
'

12 ''

8 ''

8 ''

8
''

18
''

8 ''

8 ''

15
 ''

8 ''

8 ''

6 '
'

8
''

8 ''

8 ''

8
''

8 ''

10
 ''

10 ''

8 ''

8 ''

10
''

8 ''

6 '
'

10 ''

8
''

8''

8 ''

8 ''

8 ''

8
''

12
''

8 ''

8 ''

8
''

24
''

8 '
'

8 ''

24''

8
''

8 ''

8 ''

8 '
'

12 
''

20 ''

8 ''

24 ''

8 ''

8 '
'

8 ''8 ''

8 ''

6
''

10 ''

8 ''

8 ''

8 ''

10 ''

16 ''

8 ''

8 ''

8 '
'

8 ''

12
''

18''

8 ''

8 ''

8 ''

8''

8 ''

10
''

15
''

8''

8 ''

8 '
'

8 ''

8 '
'

8 ''

8 ''

6 '
'

8 '
'

8 '
'

8 ''

10 ''

8 '
'

8 ''

8 ''

8 '
'

8
''

8 ''

8
''

10 ''

8 ''

8 '
'

8 '
'

8 '
'

10 ''

6 ''

12
''

12
''

8 ''

8
''

8
''

8 ''

8 '
'

12 ''

8
''

8 ''

8 '
'

12
 ''

10 ''

10 ''

8 '
'

8
''

8 ''

6 ''

8 ''
8 '

'

8 ''

8 ''

8 '
'

8 ''
8 '

'

8''

8''

8 ''

24
''

8
''

10
 ''

10 ''

8 ''

12 ''

8 '
'

8 '
'

8 '
'

8
''

8 '
'

8
''

8''

8''

8 '
'

8
''

8 ''

10 ''

8
''

8 ''

10 ''8 ''

8 ''

8 ''

8 '
'

8 '
'

8 ''

8
''

24
''

8 ''

8 ''

8 ''

6
''

8 ''

8 '
'

8 ''

8
''

8
''

24
 ''

8 '
'

8
''

24
''

8 '
'

8 ''

6 '
'

8 ''

8
''

8 '
'

10
 ''

10
 ''

6 ''

10
''

8
''

15
 ''

24
''

18
 ''

12
 ''

8 ''

8 ''

8 ''

8
''

8 ''

8 ''

8''

8 ''

8 ''

8 ''

8 '
'

10
 ''

8
''

8 '
'

8 ''

8 '
'

8 '
'

8 ''

8 ''

24
''

8 ''

8 ''

8 ''

8
''

8 '
'

10
''

8 ''

8 '
'

8 ''

8 ''

8
''

8
''

8 '
'

8 '
'

8 ''

8
''

12
 ''

8 ''

8 ''

24 ''

8
''

8''

8 ''

24
''

10
''

8 ''

8
''

10
''

10
''

8 ''

8 ''

8 ''

8 '
'

8
''

8 ''

8
''

8 ''

8 ''

8 ''

8
''

8 ''

8 ''

8 ''

8 ''

8
''

8 ''

8 ''

8 ''

22 ''

8
''

8 ''

8 ''

18 ''

10 ''

8
''

8''

8 ''

8
''

8 '
'

8
''

8
''

8 ''

8
''

6 '
'

8 ''

8 '
'

8 ''

12
''

24 ''

8 '
'

8''

8
''

10''

8
''

8 ''

8 '
'

12
 ''

10
''

8 ''

10
''

8''

8 '
'

8 '
'

8
''

8 '
'

8''

8 ''

15
''

6 ''

8 '
'

8 '
'

8
''

8 '
'

8 ''

8 '
'

15''

8 ''

8 ''

8 '
'

8 ''

6 ''

8 '
'

10
 ''

8 '
'

8
''

8
''

8 '
'

8 ''

10
''

8 '
'

10
''

8 ''

8 ''

8 ''

8 ''

8 ''

16
''

8 ''

8 '
'

8 ''

8 ''

12 ''

8 '
'

8 ''

8 ''

12 ''

8 ''

8 ''

12
''

12 ''

8
''

8 '
'

8 ''

10
''

8 ''

8''

8 ''

8 '
'

8 ''

8 '
'

4 ''

8 ''

15 ''

8''

10
''

10
 ''

8 ''

8
''

10
''

12 ''

8
''

8 ''

8 ''

8 ''

8''

10 ''

12
 ''

18
''

8 ''

12
''

4
''

8 '
'

8 '
'

8 ''

8 '
'

8 ''

8 '
'

12
 ''

12
''

8 ''

10 ''

8 ''

6 '
'

18 ''

16 ''

8 ''

8 '
'

10
''

8 ''

8 ''

8 ''

8 '
'

8
''

8 ''

8 ''

15
 ''

8 ''

8 ''

8 ''

8 '
'

8 ''

12
 ''

8 ''

15 ''

10 ''

12
''

10 ''

8 ''

8
''

8
''

8
''

8
''

8
''

8 '
'

8''

8
''

8 ''

8 ''

8
''

8
''

8
''

8 ''

8''

8
''

8 ''

12 ''

8 ''

8 ''

8 '
'

10 ''

8
''

8 '
'

8 ''

8 ''

8 '
'

6''

8 ''

8 ''

8
''

8 ''

10 ''

8 '
'

8
''

16
''

8 '
'

8''

8 '
'

8 ''

8 '
'

6 ''

10 ''

8 ''

8
''

8 ''

8 '
'

16
''

8 '
'

8
''

8''

8 ''

8 '
'

8
''

8 ''

8 ''

8 ''

8 '
'

8 ''

8 '
'

8 ''

12 ''

8 '
'

8 '
'

8 '
'

8
''

8 ''

16
''

8 '
'

8
''

8 ''

8 ''

8 '
'

8 '
'

8 '
'

8 ''

8 ''

8 ''

8 '
'

8 ''

8 ''

8''

8 ''

8 '
'

8 ''

8 ''

8 ''

8''

8 ''

8
''

6 ''

8 ''

8 ''

12
''

8 '
'

8''

8 ''

8 ''

8
''

8 ''

8 '
'

6
''

8 ''

8 '
'

6 ''

8 ''

8 '
'

8 '
'

8
''

8
''

10 ''

8 ''

8 ''

8 ''

8
''

12 ''

10 ''
10 ''

8 '
'

8''

10 ''

8 '
'

8
''

10
''

8 ''

8 ''

12''

8 ''

8 ''

8
''

8 ''

8 ''

10
''

8 ''

10 ''

12 ''

8''

8 ''

10''

18 ''

10
''

8
''

12
''

12 ''

16
''

8
''

10
''

8 ''

8 '
'

15''

8 ''

8''

15
 ''

8
''

10 ''

8 ''

8 ''

8 ''

8 '
'

8 ''

8 ''

8 '
'

15
 ''

8 ''

12
''

8 ''

18
 ''

8''

8
''

8 ''

8 '
'

10
''

8 '
'

8 ''

8
''

8 ''

8 '
'

12 ''

8
''

15
''

8
''

8 '
'

8
''

8 ''

8
''

8
''

8
''

8 ''

8 ''

8 ''

8 ''

8''

8 ''

18 ''

8 '
'

8
''

8
''

8 ''

8 ''

8 '
'

8 '
'

8''

8 '
'

8 ''

12 ''

8 '
'

8 ''

8 '
'

8
''

8 ''

8 ''

8 '
'

8 ''

8 ''

8 '
'

8 '
'

8
''

8 ''

4 ''

24
''

8 ''

8
''

8
''

8 ''

24
''

8 '
'

8 '
'

12 ''

8 ''

8 ''

8 '
'10

 ''

8 ''

8''

10
''

8''

12 ''

6 ''

8 ''

10
''

8 ''

8 '
'

8 ''

10 ''

4 ''

8 ''

8 ''

8 ''

8
''

8 ''

8 ''
8 '

'

8 '
'

6 ''

14
 ''

18 
''

8 ''

8 ''

8 '
'

12 ''

6 ''

8 ''

8
''

10 ''

8 ''

24 ''
15
''

8 ''

8 '
'

8 ''

8 ''

8 ''
8 ''

6 ''

10 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

10''

8 '
'

10
''

8 ''

20 ''

12
''

10
''

8 '
'

8 '
'

8 ''

8 '
'

8
''

8
''

8 '
'

8 ''

8 '
'

8
''

8 ''

8 ''

6 ''

8 ''

8 '
'

8 ''

8
''

8 '
'

8
''

8
''

8 '
'

8 ''

8 '
'

8 ''

6 ''

8''

8 ''

8 ''

8
''

8
''

8
''

10 
''

8
''

8 '
'

15
 ''

8 ''

8 ''

8 '
'

8 '
'

8 '
'

6 ''

12
''

8 ''

12
''

8
''

12 ''

8''

8 ''

8 ''

8
''

8 '
'

8
''

10
 ''

8 '
'

8 '
'

8 '
'

8 '
'

8 ''
8 ''

8 ''

8 ''

8 '
'

15 ''

8 ''

8 ''

8 ''

8 '
'

8 ''

8 ''

12''

8
''

8
''

8
''

8 ''

8 ''

10 ''

8 ''

8 '
'

18 ''

8
''

12 ''

8
''

8 ''

8 ''

18 ''

8 ''

8 ''

8
''

8 '
'

8 ''

10
 ''

10 ''

8 ''

6 ''

8''

6 ''

8
''

8 '
'

8 '
'

8 ''

8
''

8 ''

6''

12 ''

10 ''

8 ''

8
''

8 ''

8 '
'

8 ''

8 ''

8 ''

8 '
'

8 '
'

8 ''

8
''

8 ''

8 ''

8 ''

8 ''

8 ''

6
''

8 ''

8 ''

8
''

10
''

8 ''

8 '
'

8
''

8 '
'

6
''

8 ''

8 ''

6 ''

8 ''

10
''

8 ''

8''

8
''

8 ''

8 ''

8''

8 ''

8
''

8 ''

10 ''

6 '
'

8 ''

8 ''

8 ''

15
 ''

10 ''

8 ''

6''

8 ''

8 ''

8''

8
''

8 '
'

8
''

12 ''

8 '
'

8 '
'

8
''

10 ''

8 ''

8
''

8 ''

20 ''

8 '
'

8 ''

8
''

6 ''

6 ''

8 ''

8 ''

8 ''

8 ''

8
''

10 ''

8 '
'

8''

8 '
'

8
''

8 ''

8 '
'

8 ''

8
''

8 ''

8 ''

8 '
'

8 ''

10 ''

8 ''

12 ''

8
''

8 ''

10
''

8 ''

6 ''

6 ''

8''

8 ''

8 '
'

8 ''

24 '' 8 '
'

6 ''

8
''

8
''

8 ''

15
''

12
''

8 '
'

8
''

6 ''

8 ''

12
''

8
''

8 ''

8 ''

10
''

8 ''

8
''

8 ''

8 ''

8 ''

8 '
'

8
''

10 ''

8 ''

8 ''

8 ''

8
''

8 '
'

8
''

8 ''

10
''

8 '
'

8 ''

8 '
'

10
''

8
''

8 '
'

18 ''

8 ''8 ''

8 ''

8 ''

8''

8 ''

6 ''

8 '
'

8 ''

6 ''

8 ''

8 ''

12 ''

8 ''

6''

6
''

8 ''

6 '
'

6
''

8 '
'

8 ''

8 '
'

8''

15
 ''

8 '
'

8 ''

8''

8 ''

8 ''

8
''

8 ''

8 ''

8 ''

8 '
'

8''

18 ''

12''

6 ''

15 ''

6 ''

8 ''

8 ''

8 ''

8 ''

8 ''

6 '
'

8 ''

8 ''

8 ''

8 ''

8 ''

8 '
'

8''

8 ''

8 ''

8 ''

12
''

8''

12 
''

8 ''

8 ''

8 ''

8 '
'

8 '
'

10 ''

8 ''

8 ''

8''

8 ''

8''

8
''

8 ''

10
''

8''

8 ''

15 ''

8 ''

8 '
'

8
''

20
''

8 '
'

6 ''

8 ''

6
''

8 ''

8 ''

8 ''

8
''

8 '
'

8 ''

12
''

8''

8 ''

8 '
'

8 ''

8 ''

8 ''

8 ''

8
''

8 ''

15''

8 ''

8 ''

8
''

8
''

8 ''

8 ''

8
''

6 ''

8
''

8 ''

8 ''

24 ''

8
''

8 ''

8 ''

8 '
'

10
''

10
''

15 ''

8 ''

15 ''

8 ''

24''

10
''

10
''

10 ''

8 ''

8 ''

6 ''

8 ''

18
''

8''

10''

8 ''

8 ''

8 ''

8 ''

6 ''
6 ''

8 ''

6
''

6 ''

8
''

8 ''

8
''

8 ''

24
''

8 ''

8
''

8 ''

8 ''

8 '
'

12 ''

8 ''

8
''

8
''

8 '
'

8 '
'

8 ''

6''

12 ''

8 ''

8 ''

10 ''
8 ''

8 ''

8
''

8 ''

8 ''

8 ''

8 '
'

8 ''

8 '
'

12 ''

15 ''

8 '
'

6
''

8 '
'

8 ''

8''

12''

8 ''

8 ''

12
''

8 ''

6
''

8''

8
''

6 '
'

8
''

8 ''

10 ''

8
''

8 '
'

12
''

8 ''

8 ''

8 ''

24
''

8 ''

8 ''

18 ''

8
''

10 
''

8
''

6 '
'

8 ''

8 ''

8 ''

8 ''

8
''

8 '
'

8 ''

8
''

12
''

8
''

8 ''

8 ''

8 ''

8 ''

8
''

8 ''

8 ''

8 '
'

12 ''

8 ''

8 '
'

8''

8 ''

8 ''

8 ''

8 '
'

8
''

8 '
'

8
''

8 ''

6 ''

8
''

8 ''

8 ''

8 '
'

12
''

8 '
'

8 ''

10 ''
8
''8 '' 12

''

8 ''

6
''

6 '
'

10
 ''

8
''

8 ''

6
''

8
''

8
''

8
''

6 ''

8
''

8 '
'

8
''

8 ''

8 '
'

8 '
'

8 ''

8 ''

8
''

10
''

8 ''

24 ''

8 ''

8 ''

6 ''

8 ''

8 ''

6 '
'

6 ''

6 ''

10
''

6 '
'

8 ''

10 ''

6 ''

8
''

8
''

8
''

8
''

8 '
'

8 ''

8''

8 ''

8 '
'

8 ''

8 ''

12
''

8
''

8 ''

6
''

8
''

8
''

8
''

8 ''

8
''

8 ''

10 ''

8 ''

8
''

8''

6 ''

6 '
'

6
''

6 ''

20 ''

8
''

8
''

24
''

8 ''

8 ''

8
''

8
''

8 ''
6
''

8
''

8
''

6 ''

12''

8 ''

8''

8 ''

8 '
'

8
''

10
''

8 ''

8 ''

8 ''

8 ''

8 '
'

10
''

8 ''

8 ''

6 ''

8 '
'

8 ''

15
''

8 ''

8 '
'

15
''

8 '
'

8 ''

8 ''

8
''

8 ''

6 ''

8 ''

10 ''

8
''

8 '
'

8 ''

8 '
'

8 ''

8
''

8 ''

8 '
'

8 ''

24 ''

12
''

6 ''

8 ''

8 ''

8 ''

8
''

8
''

8 ''

8
''

8 ''

8 ''

8 ''

8 '
'

8 ''

8 ''

8 ''

8 ''

8
''

24 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 '
'

8 '
'

8''

8 '
'

8
''

6 ''

8 ''

18
''

8 ''

8 '
'

6''

8 '
'

8 '
'

8 '
'

12
 ''

12 ''

8 ''

8 ''

6
''

12
''

8 '
'

8
''

10 ''

8 ''

10
''

10''
12
''

10
''

8 ''

8 '
'

8 ''

8 ''

24 ''

8 ''

8 ''

8 ''

8 ''

8 ''

18''

8 ''

8 ''

12''

8 ''

12 ''

6
''

8
''

8 ''

6
''

8''

8''
8'' 8''

8''

10''

24
''

10 ''

6 ''

6 ''6 ''

8 ''

10
''

6 ''

8 ''

8 '
'

6 ''

10
''

8 '
'

18
 ''

8 ''

8
''

8 ''

8 ''

8 ''

8 ''

8
''

8 ''

6 ''

8''

8 ''

8 ''

8''

8 ''

8
''

24
''

6 ''

6 ''

8
''

8 ''

8 ''

8 ''

8 ''

8 ''

6
''

8
''

8 ''

8 ''

10 ''

24 ''

6 ''

15
''

10''

8
''

8
''

8
''

8 ''

8
''

8 ''

8 '
'

8 '
'

8 '
'

8 ''

8 ''

10''

8 ''

8
''

8 ''

8 ''

6''

8 ''

6
''

8 ''

8 ''

8
''

6''

6
''

8 '
'

8
''

8 ''

8 '
'

8 ''

8''

8
''

8 ''

12 ''

8 '
'

8
''

8
''

8 ''

8''

8 ''

8 ''

8 '
'

8''

8 ''

8
''

8 '
'

8 ''
8
''

8 ''

8
''

8 ''

8
''

8 '
'

8 ''

8 ''
8 ''

8 ''

8 ''

8 ''

8 ''

8''

8 ''

8 ''

8''

8 ''
8 ''

8 ''

8 '
'

8 '
'

8 ''

8 ''

8 ''

8 ''

4
''

24 ''

8
''

8 '
'

8 ''

8
''

8
''

10 ''

8 ''

8 ''

8
''

6
''

8 ''

8 ''

4 ''

8 ''

8 ''

8 ''

8 ''

8 ''

6 ''

8''

8 ''

6
''

8
''

8
''

8 ''

10
''

6
''

8 ''

8 ''

8''

8 '
'

8
''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8
''

8 ''
8''

8''

12 ''

8 '
'

8''

10 ''

6 ''

8
''

8 ''

6 ''

8''

6 ''

6 ''

8 ''

8 ''

12 ''

8 ''

8 ''

12''

10
''

10
''

8 ''

12
''

8 ''

8 ''

8
''

18''

15 ''

8
''

8 ''

8 ''

8 ''

8
''

18 ''

8 '
'

8 ''

8 ''

8 ''

8
''

8 ''

8 ''

8
''

8
''

8 ''

8 ''

8 '
'

8 ''

10 ''

8
''

8 ''

8 ''

6 ''

8 ''

8
''

8
''

8 ''

8 ''

8 ''

8 '
'

8 ''

8
''

8
''

8 ''

8
''

8 ''

6''

8
''

8
''

8 '
'

8 '
'

24
''

8
''

8 ''

8 ''

8 '
'

12
''

8 ''

8''

8
''

8 '
'

8
''

8 ''

8 ''

8 ''

15 ''

8
''

8
''

8
''

12
''

6 ''

8 ''

6
''

8 ''

8
''

8
''

8 ''

8 ''

12 ''

8
''

6
''

8 ''

8
''

8 ''

8 ''

8 ''

8 ''

12
''

8
''

8 ''

18
 ''

8 ''

8 ''

8 ''

8''

8 ''

8 ''

8 ''

8 ''

8 '
'

6
''

6 ''

8
''

12 ''

8 '
'

8
''

6
''

8''

8
''

8 ''

8 ''

8 '
'

10 ''

8''

8 ''

8
''

8 ''

8 ''

8 '
'

8 ''

8''

10
''

8 ''

18
''

8 '
'

8 ''

8 ''

8
''

8 '
'

8
''

15 ''

8 ''

8 ''

8 ''

8 ''

8
''

8 ''8 '
'

12 ''

8
''

8
''

8 ''

12
 ''

8 ''

10 ''

8 ''

10 ''

8 ''

8 ''

8
''

8 ''

8 ''

10 ''

12''

8 ''

10''

8 ''

12 ''

8 '
'

8 ''

8 ''

8
''

10''

8 ''

8 ''
8
''

15''

8 ''

8 ''

8 ''

8 ''

8
''

8 ''

10
''

6''

8 ''

8
''

8
''

8 ''

8 ''

8 ''

8
''

6
''

8 ''
8 '

'

8 '
'

10 ''

10
 ''

8''

10 ''

24
''

8 ''

8 ''

8
''

10 ''

8 ''

10 ''

8 ''

8
''

10 ''

8
''

8 '
'

10
''

6''

8 ''

8 '
'

6
''

8 '
'

8 ''

24
''8 ''

8 ''

8
''

8
''

12 ''

10
 ''

8 ''

8 ''

8
''

24 '
'

8 ''

8 ''

6 ''

8 ''

8
''

10 ''

8 ''

8
''

6
''

8 ''

8 ''

8
''

15
 ''

8 ''

8 '
'

8 ''

8 ''

8''

8 ''

8 ''

8
''

8
''

8 ''

8 ''

8
''

8 ''

8
''

8 '
'

8 ''

8 ''

8
''

8 ''

8 ''

8 ''

8 ''

8 '
'

8 ''

10''

18 ''

8 ''

8 ''

6 ''

8 '
'

6 ''

8 ''

8
''

8''

8
''

8 ''

10
''

6''

8 ''

8 '
'

15 ''

8 ''

8 ''

4 '
'

8''

8 ''

8
''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

10 ''

8 '
'

8 ''

8
''

8 '
'

8
''

4
''

8''

6 ''

8
''

8 ''

8 ''

8 ''

6 ''

8 ''

8 ''

8
''

8
''

10 ''

8 '
'

8 '
'

8
''

8 ''

8 ''

8 ''

8
''

8 ''

8 ''

8
''

8 '
'

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8 ''

10
 ''

8 ''

10 ''

8''

8''

8 ''

8
''

6
''

6 ''

8''

8 ''

8 ''

6
''

8 ''

10
 ''

8''

8
''

8 '
'

8 ''

24 ''

8 ''

8''

6 ''

8 ''

8
''

8
''

8 ''

8 ''

8
''

12 ''

8 '
'

8
''

8 '
'

8 ''

6 '
'

8 ''

8 ''
8 ''

8''

6 ''

8 ''

6
''

6''

8 ''

10 ''

8 ''

12
''

8
''

6 ''

8 ''

8 ''

8 ''

6''

8 '
'

8 ''

12
''

8 ''

8 ''

6 ''

8 ''

15
 ''

8 '
'

8 ''

8 '
'

8 ''

8''

8
''

8
''

8 '
'

8 '
'

8 ''

8 ''

8 ''

8 ''

8 '
'

8 ''

8 ''

8
''

15 ''

6
''

8 ''

8 ''

6 '
'

8 ''

18 ''

8 ''

8 '
'

8 ''

8 ''

8
''

8 ''

8 '
'

8 ''

8 ''

6''

8 ''

8 ''

8
''

8 '
'

8 ''

8 ''

8
''

4 ''

10''

10
''

8 ''

8 ''

6''

8
''

6''

8 ''

12''

8 ''

8
''

8
''

10 
''

15 ''

8 ''

8
''

15
 ''

10 ''

8 '
'

8
''

8 ''

8 ''

8 ''

8 ''

18 
''

8 ''

6
''

8 ''

8
''

8 '
'

8 '' 10
''

8 '
'

8 ''

6 '
'

8
''

8 ''

8
''

10 ''

8 ''

18
''

8 ''

8 ''

6 ''

8 '
'

6 ''
8 ''

8 ''

8
''

8 ''

8 ''

8
''

8 ''

8 ''

8 ''

8 ''

8 '
'

8 ''

8
''

8 ''

8 '
'

8 ''

8 ''

8
''

12 ''

8 ''

8''

8 ''

8
''

6 ''

8 '
'

8
''

8
''

8 '
'

8 ''

10 ''

16 ''

8 ''

8 ''

8
''

8 '
'

8 '
'

12''

8 ''

8
''

12 ''

8 ''

15
 ''

8 '
'

8 '
'

8''

8
''

24
''

8
''

15 ''

8 ''

8
''

8
''

6 ''

8 ''

8
''

8
''

6 ''

15 ''

8 ''

8''

8 ''

8 ''

8 '
'

8 '
'

10''

8 ''

8 ''

8
''

8
''

8 ''

8
''

8
''

8 ''

8 ''

8
''

8 ''

8 ''

6''

8
''

8 ''

8 ''

8 '
'

8 ''

8 ''

8
''

12
''

4 '
'

8 ''

12 ''

8 ''

8 '
'

15
''

8 ''

16 ''

8 '
'

8
''

8 ''

8 ''

8 ''

8 ''

8''

12 ''

8 ''

4 ''

8
''

8 ''

8 ''

8 ''

8
''

8
''

8 '
'

8 ''

8 ''

8''

8''

10 ''

8 '
'

4 '
'

8 '
'

8 ''

8 ''

8 ''

8
''

8 ''

8 ''

8
''

8 ''

8 ''
8 ''

8 ''

8 ''

8 ''

8
''

8 '
'

8 ''

8 ''

8
''

8 ''

6 '
'

8 ''

10
''

6 '
'

8
''

8 ''

8 ''

6
''

8 ''

8 ''

6 '
'

8 ''

8
''

15 ''

8 ''

8 '
'

8''

8 '
'

12''

8 ''

8 '
'

8 ''

8 '
'

8 ''

8 ''

8
''

8 '
'

8 ''

8''

8 ''

12
''

8 '
'

8
''

8 ''

8 ''

8 ''

8 ''

8
''

24 ''

8 ''

10 ''

8 '
'

6
''

8 '
'

8 ''

10
''

8
''

8 '
'

8 ''

8 ''

8 ''

8 ''

8''

6 '
'

8 ''

10''

10 ''

8
''

15''

8 ''

8 '
'

8 ''

8
''

8 ''

8''

10
''

10
 ''

8 ''

8 ''

8''

8 ''

8 ''

6''

6 ''

8 '
'

8 '
'

6''

8
''

8 ''

8 '
'

8 '
'

12''

8
''

10 ''

8 ''

8''

10 ''

8 ''

8 ''

8
''

8 ''

8
''

6
''

8 '
'

8
''

8 ''

8 ''

8 ''

10 ''

8
''

8 ''

8 ''

8 ''

8 ''

12
''

8 ''

8 ''

8 ''

8 ''

10 ''

8''

8 ''

8 ''

20 '
'

8 '
'

8 ''

8 ''

8 ''

15 ''

8 ''

8 ''

8 ''

15''

10 ''

10''

10''

6''

6 ''

6
''

8
''

8 ''
8 ''

8
''

24
''

8 '
'

18
 ''

8 ''

8
''

8 ''

6 ''

8 ''

8 ''

8 ''

6 ''
8 ''

15 ''

8 ''

6
''

6
''

8 '
'

10 ''

24''

12
''

8 ''

8
''

6 ''

10
 ''

8
''

8''

8 ''

8 '
'

8
''

8
''

10''

8 ''

4 ''

8 ''
8
''

8''

8 ''

8 ''

8
''

8 '
'

8 '
'

8 ''

8 ''

8 ''

12
''

8 ''

8 ''

8''

8 '
'

8 ''

24 ''

8
''

8 '
'

8 ''

8 ''

8 ''
8
''

8 '
'

8 '
'

8
''

8 ''

8 ''

8''

6 ''

10
 ''

12 ''

6''

8
''

8 ''

8
''

8 ''
6 ''

10 ''

8 ''

8 ''

6 ''

8 ''

8
''

8''

8 ''

8
''

8 ''

6 ''

8 ''

8 ''

8 ''

6''

8
''

10
''

8 ''

6 ''

8 ''

8 ''

6 ''

8 ''

8 ''

10
''

8 ''

8 ''

8 ''

8
''

8 '
'

8 ''

8
''

24 ''

10
''

8
''

8 '' 8 ''

15
''

8 ''

8 ''

12
''

8 ''

8 ''

8
''

10''

18
 ''

8
''

8
''

8''

8 ''

8 ''

8
''

8 ''

10 ''

8
''

8 '
'

8 ''

12
''

8 '
'

8
''

8 ''

6 ''

8 '
'

6''

8 ''

8 ''

8 ''

8 ''

12 ''

15 ''

4 ''

8 ''

6 ''

8 ''

8 ''

8 '
'

8 '
'

8 ''

8 '
'

12''

8 ''

10
''

8
''

8
''

8
''

8
''

8
''

10
''

8 ''

8
''

8 '
'

8 ''

8 ''

8 '
'

8 ''

8 '
'

8 ''

8 ''

8 ''

8
''

6 ''

8 '
'

10 ''

8''

8 '
'

8 '
'

10 ''

4
''

8''

8 ''

8 '
'

8 ''

8 ''

8 ''

8 '
'

8 ''

8
''

8 ''

6 ''

8 ''
6 ''

8 ''

8 ''

10 ''

8 ''

8
''

8 '
'

12''

8 ''
8 ''

8''

8 ''

8
''

8 ''

6 ''

8 ''

8
''

6 ''

8 ''

8 '
'

8
''

8 '
'

8 ''

8 ''

10 ''

8 '
'

8 ''

12''

6
''

8 ''

6 ''

6 '
'

8 ''

8 ''

8 ''

15 ''

8 ''

8 '
'

8
'' 8 ''

8 ''

8 ''

8 ''

8 ''

12
''

8 '
'

6 ''

18 ''

10 ''

8 ''

8 ''

8 ''

8 ''

24''

8 '
'

12 ''

8
''

8 ''

8 ''

8 '
'

8 ''

10
''

12
''

12
''

8''

8 ''
8
''

8 ''

8
''

8 '
'

10
''

8
''

8 ''

12
''

15
''

8 ''

8
''

8
''

8 ''

4 ''

8 ''

6
''

8
''

8 '
'

10
''

8 ''

8''

8
''

8 ''

8''

8
''

8
''

24 ''

6
''

8 ''

10
 ''

8''

8 ''

8
''

8 '
'

10''

8 '
'

8''

8
''

8 ''

8 '
'

4 ''

8 ''

8
''

8
''

6
''

8''

8 ''

8''

8
''

8
''

8
''

6''

8 ''

8
''

8 '
'

8
''

8 '
'

8 ''
6 ''

8''

12 ''

8 ''

12
''

8 ''

8 ''

8 ''

8 '
'

8 ''

8 ''

8 ''

8 '
'

8 ''

8
''

8 '
'

8 ''

16
''

8 ''

8 '
'

15''

8 ''

8
''

8 '
'

8 ''

8 ''

6 ''

8 ''

8 '
'

8 '
'

8 ''

6 ''

8 ''

8 ''

8 ''

6 ''

8 ''

8 ''

8 '
'

8''

8 '
'

8 ''

8 ''

8 ''

10 ''

8 '' 15 ''
8
''

8 '
'

18 ''

6
''

12 ''

8 ''

8 ''

8 '
'

8 '
'

8 '
'

6 ''

8 ''

8 ''

24 ''

12 ''

12
 ''

8 ''

8
''

8 ''

24 ''

8 ''

8 ''

6 ''

8 '
'

6
''

8 '
'

8
''

8 ''

8 '
'

8
''

6 ''

12 ''

6 ''

8
''

10''

6
''

8''

8
''

8 '
'

8''

8
''

8
''

8 ''

8''

10''

8 ''

8 '
'

8
''

8
''

8 ''

8
''

8 ''

8 ''

8 ''

8
''

12''

8''

8 ''

8 ''

8
''

8 '
'

8 ''

10 ''

18 ''

12 ''

6
''

8 '
'

15
 ''

8
''

8 ''

8 ''

8 '
'

8''

8''

12 ''

8''

8 '
'

12 ''

8 ''

8 ''

8 ''

6 ''

8
''

8 '
'

8''

8 '
'

8 ''

8 ''

8 '
'

8
''

8 ''

8 '
'

8 ''

18
 ''

8 ''

8 ''

10
''

8''

18''

8 ''

8 ''

8
''

8 ''

10
''

12''

8 ''

18''

15 ''

8 ''

8 ''

8 ''

8 ''

8 ''

8
''

8 '
'

8 ''

8 ''

8 '
'

8 ''

8 ''

8
''

8
''

8 '
'

8 ''

24
''

8 ''

8
''

8 '
'

8 ''

8 '
'

8
''

8 ''

6 ''

6''

8 ''

8 ''

8 ''

8 ''

24''

8
''

15 ''

8 '
'

8 '
'

8 '
'

8 ''

8 ''

8 ''

8 '
'

8 ''

8
''

8
''

8 '
'

12 ''

6
''

8 ''

8 ''

8 ''

12
''

8
''

8
''

8
''

8 ''

8 ''

8 ''

8 '
'

8 '
'

8
''

8 '
'

8 '
'

24
''

8
''

8 '
'

12''

8 '
'

8 '
'

8
''

8
''

8 ''

8 '
'

8
''

6 ''

8 ''

10
''

12 ''

8 '
'

8''

8
''

8
''

8 ''

8
''

8
''

8
''

8 '
'

10 ''

8
''

8 '
'

4 '
'

12
''

8''

8
''

8 ''

8''

6 ''

8 ''

8 ''

10
''

8 ''

8 '
'

8 ''

8 ''

12
''

6 ''

8
''

8 ''

8
''

8 ''

8
''

8 ''

8 '
'

8 ''

8 ''

8
''

8 '
'

18 ''

8''

8
''

12 ''

8''

8 ''

8''

8
''

8
''

12
''

10 ''

8 ''

6''

8
''

15 ''

8 ''

8
''

8 ''

10 ''

8 '
'

8
''

8 ''

8 ''

4 ''

8 '
'

8 ''

8 ''

8 ''

8 ''

8 ''

8 '
'

8 ''

8 ''

8 ''

8 '
'

6
''

8 '
'

8 ''
8 ''

8 ''

8 '
'

8 ''

8 '
'

8 ''

8 ''

10 ''

8 '
'

8
''

8 '
'

8 '
'

8 ''

6''

8 ''

8
''

8 ''

8 ''

8
''

8 ''

8 ''

8 ''

10
''

8 ''

8 ''

10''

8 ''

8 ''

8 ''

6 '
'

8 ''

8 ''

8 ''

10
 ''

8 ''

8
''

6 ''

8
''

8 ''

6 ''

6 ''

6 ''

8 '
'

8
''

8 ''

8 ''

8
''

8 ''

8 ''

8''

6 ''

8''

8 ''

8 ''

8 '
'

12 ''

12
 ''

12 ''

12 ''

8 '
'

10
''

8''

8 ''

8 ''

8 ''

8 '
'

8 ''

12 ''

6''

15 ''

6''

6 ''

8 ''

12 ''

18
''

16 ''

15
''

8 ''

8 '
'

6 ''

6 ''

15 ''

8 '
'

12 ''

8 '
'

8 '
'

15 ''

6 ''

4 ''

8 ''

8
''

8 ''

18''

8 '
'

8
''

4
''

8 ''

8 '
'

8 ''

8 '
'

18
''

8 ''

8
''

8 '
'

8 ''

8 ''

8 ''

8 '
'

16''

8 ''

6 ''

12 ''

15 ''

10 ''

6 '
'

8 ''

24
''

8 '
'

8 '
'

8 ''

8 ''

8 ''

8 ''

8 ''

12 ''

8 ''

8
''

8 ''

6 ''

8
''

8
''

8 ''

12 ''

8 ''

8 ''

12
''

18''

6 ''

8 ''

6 ''
8
''

12
''

15
''

6 '
'

8 '
'

12 ''

12''

MAY
VALLEY
BASIN

EAST LAKE
WASHINGTON

BASIN

DOWNTOWN
BASIN WEST CEDAR

RIVER
BASIN EAST CEDAR RIVER BASIN

BLACK
RIVER
BASIN

Sanitary Sewer
Service Area

City Limits

!!!

!
!

! !

!
! Urban Growth Boundary

Basins
BLACK RIVER BASIN
DOWNTOWN BASIN
EAST CEDAR RIVER BASIN

EAST LAKE WASHINGTON BASIN
MAY VALLEY BASIN
WEST CEDAR RIVER BASIN

0 2,000 4,000
Feet

1:24,000

³



Final 2010 2-3 

treatment plant was constructed between 1956 and 1962 near the intersection of Grady 
Way and Monster Road and discharged into the Green River. As part of expansion in the 
1980’s, a new discharge was constructed to the Duwamish Water Way. This location is the 
current site of King County’s South Treatment Reclamation Plant, which serves as one of 
the regional treatment facilities. The City of Renton sanitary sewers now discharge to these 
facilities. 

In 1993, the citizens of King County voted to combine the Metro and King County 
governments into a new regional government, Metropolitan King County. Metro’s 
wastewater treatment, water quality and transit responsibilities became part of an interim 
Department of Metropolitan Services for 2 years while the new government created its new 
structure. In 1996, the wastewater treatment and water quality functions of the Department 
of Metropolitan Services were transferred to the new King County Department of Natural 
Resources. The responsibilities of the former Metro Council, which provided oversight of 
wastewater treatment service for the first 35 years, now lie with the new Metropolitan King 
County Council. 

In 1999, the King County Wastewater Treatment Division adopted its Regional Wastewater 
Services Plan that provides regional guidance on sanitary sewer service for the next 
20 years. This planwill be updated every three to five years. One component of the plan 
was the determination of Inflow and Infiltration (I/I) Flows in 2000 and 2001. The results of 
this effort provide the data used in the development of the City’s hydraulic sewer model in 
2006. 

2.3 SYSTEM COMPONENTS 
The purpose of a sanitary sewer is to convey wastewater from its source to a point of 
treatment. Since the generation of wastewater can vary considerably, there is seldom any 
control over the volume of wastewater that must be conveyed at any particular time. For 
this reason the sanitary sewer system is designed to accommodate a wide range of 
wastewater flow rates. 

The best method for conveying wastewater is a gravity sewer system. A gravity sewer 
system is made up of collector sewers, which as their name implies, collect the wastewater 
from the various sources. These collector sewers then convey the wastewater to 
interceptor sewers, which convey it to the point of treatment. 

The sanitary sewer system must be capable of transporting all of the constituents of the 
wastewater stream, which include the suspended solids, floatable solids and liquid 
constituents. In general, most of the floating materials are carried along with the flow 
stream; however, suspended solids have a tendency to settle out of the waste stream, 
unless minimum carrying velocities are achieved. This requires that the sanitary sewers be 
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constructed with a minimum slope to create a gravity flow that will result in a velocity that 
will continuously carry the suspended solids portion of the waste stream. 

Another major sewer system component, and typically the most vulnerable, is the sewage 
lift station. A lift station is needed when the sanitary sewer system must overcome 
topographic restrictions that make it impossible or financially unfeasible to construct a 
gravity sewer. However, some lift stations are temporary, used only until the gravity sewer 
system can be built.  

2.4 WASTEWATER COLLECTION BASINS 
The City is divided into six major wastewater collection basins that consist of one or more 
model basins. The model basins were developed by King County’s I/I Program for the 
Renton Sewer Service Area. These collection basins and model basins would ideally follow 
the natural drainage patterns of the Renton service area. However, because of natural and 
service area boundaries, the wastewater collection basins do not always follow drainage 
basins. The six major basins are 1) West Cedar River, 2) East Cedar River, 3) East Lake 
Washington, 4) Black River, 5) Downtown, and 6) May Valley. The City has lift stations and 
deep interceptors that transfer flows from one drainage basin to another. Figure 2.2 shows 
the topography of the City overlaid by the existing sewer system. 

2.4.1 West Cedar River Basin 

The West Cedar River Basin includes the eastern portion of the City bordering the Cedar 
River. This basin, which consists of primarily single-family and multi-family developments 
with some commercial and light industrial land uses. This basin includes modeling basins 
CEDAR02 and RNT065. This basin includes the Cottonwood, Falcon Ridge, and 
Kensington Crest Lifts Stations. The wastewater collected in this basin is transported to 
King County’s Cedar River Trunk Interceptor at several connection points (Table 2.1). 

2.4.2 East Cedar River Basin 

The East Cedar River Basin is located at the east side of Renton’s sanitary sewer service 
area. The basin extends from approximately Bremerton Avenue NE to the Urban Growth 
Boundary east of the City. The majority of this basin is currently unsewered and consists of 
primarily single-family land uses. A significant portion of this basin is already developed 
with subdivision. The majority of these developments are on private septic systems. 
Problems with some of the existing septic systems, the needs of the schools in the area, 
the lack of ability to develop existing platted lots on septic systems are, and the desire by 
some to develop some of the larger tracts in the area highlight the need for sanitary sewers 
in this basin. The basin can be partially served by gravity through the East Renton 
Interceptor. The Central Plateau interceptor is currently under construction. To serve the 
East Plateau subbasin, a new interceptor or a lift station constructed to transfer flows back  
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to the Central Plateau Interceptor will be required. This basin includes the East Renton, 
Evendell, and Highlands Estates Lift Station. The wastewater collected in this basin is 
transported to King County’s Cedar River Trunk Interceptor at several connection points 
(Table 2.1). 

2.4.3 East Lake Washington Basin 

The East Lake Washington Basin is located in the northern part of the City and includes 
Model Basins RNT023, RNT030, RNT035, and RNT054. The City serves this entire basin, 
which consists of a variety of land uses including single-family and multi-family residential, 
and light commercial. The wastewater collected in this basin is transported to King 
County’s East Side Interceptor at several connection points (Table 2.1). This basin includes 
the Devils Elbow, Lake Washington Beach, Lake Washington Flush, Lake Washington  
No. 2, Long, Stonegate, Summerwind, Wedgewood, and Westview Lift Stations. 

2.4.4 Black River Basin 

The Black River Basin is a large drainage basin in the southwest part of the City and 
includes the Model Basins SINT001, SRENT002, and RNT045. The higher elevations in 
the Rolling Hills, Talbot Hill, and Panther Creek areas are generally single-family and multi-
family residential developments along with commercial uses surrounding Valley Medical 
Center, while the valley floor is generally industrial and commercial land uses. A large 
portion of the south and west portions of the valley floor are un-modeled. The upper 
elevations of this basin are served by Soos Creek. This basin includes the East Valley, Lind 
Avenue, and Talbot Crest Lift Stations. The wastewater collected in this basin is 
transported to King County’s East Side, South Renton, and South Interceptors at several 
connection points (Table 2.1). 

2.4.5 Downtown Basin 

The Downtown Basin is located in the northwest part of the City and includes the Central 
Business District, West Hill, and North Renton Industrial areas. Land use within this basin 
consists of single-family, multi-family, commercial, and heavy industrial land uses. This 
model basin includes the Airport and Earlington Lift Stations. Skyway Water and Sewer 
District also provides sewer service to parts of the West Hill that are within this basin. The 
wastewater collected in this basin is transported to King County’s East Side Interceptor at 
several connection points (Table 2.1). 

2.4.6 May Valley Basin 

The May Valley Basin is located in the northeast part of the City and is located on the 
periphery of the City's current service boundary. The portion of this basin within Renton’s 
service area is currently only about half sewered. The remainder of the basin is within Coal 
Creek Utility District’s service area. The City serves primarily single-family and light 
commercial land uses. The ultimate sewerage of the southwest (City’s) portion of the basin 
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that is east of the freeway will be through the extension and completion of an interceptor to 
the south. Said interceptor to serve that portion of the basin would be mostly constructed in 
existing roads. It is unclear whether development will occur within this portion of the basin 
due to steep slopes, wetlands, and other sensitive area issues. This basin includes the 
Baxter, Dennys, and Misty Cove Lift Stations. The wastewater collected in this basin is 
transported to King County’s May Creek Interceptor and East Side interceptor at several 
connection points (Table 2.1).  

2.5 INTERCEPTORS AND COLLECTION SYSTEMS 
Interceptors are sewers that receive flow from collector sewers and convey wastewater to a 
point for treatment or disposal. They are typically located in low lying or centralized areas in 
order to facilitate the gravity flow of the wastewater. The interceptors and all other sewers 
make up the collection system. Standards and guidelines for design and construction of 
sanitary sewers are detailed in Chapter 4. 

The City has approximately 191 miles of gravity sewer within its service area as shown in 
Figure 2.3. The sanitary sewer collection system is primarily comprised of 8-inch diameter 
sanitary sewers but includes pipes sized from 6 to 24 inches. 

2.5.1 Existing Sewers 

The existing sanitary sewer system is constructed with a variety of different sewer sizes 
and pipe materials. Figures 2.4 and 2.5 summarize the lengths of pipe for the different pipe 
diameters and materials. These totals include both gravity and force main pipe. As 
illustrated in Figure 2.2, a majority of the sanitary sewer system is constructed with 8-inch 
diameter pipe. This is consistent with the Department of Ecology criteria for minimum 
sanitary sewer sizing. The majority of pipe material within the existing system is comprised 
of concrete and polyvinyl chloride (PVC) pipe. The concrete pipe has been typically used 
for the older sewers, while the PVC pipe has been typically used for newer sewer system 
installations.  

The City’s sanitary sewer system also contains approximately 5,100 manholes, which join 
the various links of sanitary sewer pipe. These manholes vary in construction type from old 
brick manholes to the newer precast concrete manholes. A small percentage (2-4 percent) 
of the older manholes do not meet current code for safety such as manhole covers that are 
less than 24-inches in diameter. 



FIGURE 2.3
CITY OF RENTON

LONG-RANGE WASTEWATER
MANAGEMENT PLAN

COLLECTORS
AND INTERCEPTORS

JANUARY 2008

!

!

!

!

!

!!
!
!

!
!
! ! ! ! !

!
!!

! ! ! ! !

!

! !!!!

!

!

!!!!!

!!!!!!
!

!!!!!!!

!
!

!

!!!!!

!!!!!
!

!
!!

!!

!

(
(
(
(

(((

!
! ! !

!

!

"

!!

!

!!

!

!!

!

!!

!

!!

!

!!

!

!!

!

!!

!

!

!

!

!

!

(

(

!
!

(
(
(

"
"

"

!

!

!
!

!!

!

!

!

!

!

!

!

!!!

!

(((

(

(

(

( (
(

(

((

(!

!!!!!

!!!

!!

!

!

!!!

!

!

! !

!!

! !
!

!

S

(

(

(((

(

(

(((

(

(

((((
(

!

!
!

!

!

! ! !

!

(((

(
(
(
( (
((

(

(( (
( (

!

!!
!

!

!

!

!!

!!

!!

!
!

!!
!!

!!

!

!!!

!!

!

!
! !

!
!!

!

!

!

!!
!

!!!

!!

!

!

!

!!
!

!
!

!!!
!

!!

!

!

!

!

!

!

!

!

!

!

!

!!!!

!

! !
!
!

!

!
!

!!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!!

!
!

!

!
!

!

!

!
!

!

!

!

!

!

!!!

!

!

!

!

! !
!
! !

!
!

!

!
!

!

! !!
!
! !

!

(
(

!

!

!!

!

!

!

!

!

!

(

(((

(

(

(
(

(

(
(

!

!

!!
!!

!

!
!

!

!

!!

!

!

!

!

!

!

!

((

!!
!

!

!
! !

!!

!!

!

!
!

!!

!

!
! !

!

!

!!
!!!

!
!

!

!

!!

!
!!!

!
! !!

!

!

!

!!

!
!
!!

!!

!

!

!

!

! !

!!

!

(
(

(
( (S

S

!

!
!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!!

!

!!

!

!!!
!

!

! ! !

!

! ! !

!

!!

! !

!

!

!

!!!!

! !

!

! !

! ! !

!

!

!

!

!

!

!
!

!

!!!

!!

!

!

!

!

!

!

! !

!

!

!

! !

! !

! ! !

!!

!

!

!

!

!

!

!

!!!
!!

!
!!

!
!
!

!

!
!

!

!!!

!

!

!
!!!
!!

!

! !

! !

!

!
!

!
!

!

!

!

!
!

!

!

!

!
!

!
!

!
!

!

!

!

!

!

!

!

! !

!

!

!

!

!
!!

!
!

!

!

!

! !
!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!!!

! !! !! !

!

!! !

!
!

!

!

! ! ! !!

!
!

!

! !

! !

!
!

!

!
!

!

!

!
!

!
!

!

!

!

!

!!
!

!

!

!

!

!
!

!

! !

!

!

!

!

!

!
!!

!
!

! !
!

!
!

!!
!

!
!
!

!

!!

!

!
!

!

!
!

!

!

!!
!

!

!

!
!

!
!

!

!!
!

!

!
!

!
!

! !
!
!

!

!

! !
!

!
!!

!

(

(
((

(
(
((

(
(

(

(

!!

!

!
!

!
!

!

! !

!
! !

!

!

!
!

!

!
!

!
!

!!
!

!

!

!
! !

!

! !
!

! !

!

!
! ! ! !

!

!

!

!

!

!

!

!

!

!

!
!

! !
!!!

!

!

!

!

!

!

!

(

(

(

(

((

(

(

"

"

!

!

! !

(

(

!
!

!

!

!

!
!

!!

!

!

!

!
!

!

!

!

!
!

!
!!

!

!

!

!!!!
!

!

!

!

!

!

!
!

!

!

!

!

!

!

! !!

!

!

!

!

!!!

!
!

!
!

!

!!

!

!

!!

!

!

!

!!

!
!

!

!

!
!
!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!
!

!

!
!

!

! !!
!

! ! !

!
! !!

! !

!

!

!

!

(

(

(

(

(

(

(

(

!

!

!
!

!

!

!

!

!
!

!

!

!

!

!

!

!

!!

!! !!

!!

!!!

! !
!

!
!!!!

!!

!

!

!
!

!

!

!

!

!!
!

!
!

!
!

!
!

!
!

!
! !

!
! !

! !

!
! !

! !!
!!

!! !

!!!!

!
!

!
"

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!!
!

!

!

!

!!

!

!

!
!

! !
!

! !
!

!
!

!

!

!!

!
!

!
!

!

!
!

!
!

!
!!!

!
!

(

((

((

((

!

(
((

(
((

(
(

(

(
(

!

!!

!

!
!

!

!

!

!

! !

!!

!!

!!
!

!
!!

!
!!

!!

!!
!!

!

!!

!
!

!

!

! ! ! !

!

!!!

!

!!!

! ! ! ! ! !

!

!!
!
!!!

!
!!

!
!

!
!

!

!

!

!

!

!

!!

!
!!!

!
!

!

!
!

!
!

!

!

!

! ! ! !

!

!

!

!

!

!

! !

!

!

!
! !

!

! ! ! ! !

!

! !

!

!

!

!

! !

!

!!
!

!

!

! !

!

!!

!

! !

! ! !

!

! !

!
!

!
! ! !

!

!
!

!

!
!

! !

! !!
!
!

!

!

!
!

!
!

!
! !

!

!
!!

!! !

!

!

!

! !

!

!

!
!
!

! !

!

!

!!

!
!!

!

!!!

!
!

!
!!

!!!

!

!
!

!

!

!!!

!(

(

(

(

(
(

(

(

(

(((((

((
(

(
(((

(

(

(

(

(

(

(

(

(

(
(

(
(

((

(

(
(
(

(

(
(

(

S

"

!!
! !

!

!!

!

!

!

( !

!

!!"! !!

!

!

!

!

!

!

!(

(
(

((

(
((!

!

!

!

!!

!

!
!

!
!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!
!

! ! ! ! ! !

!

!

!

!!

!
!

!

!

!

!!

! ! !

!!

!
!

!

!

!

!!!

!

!!!!!

!

!

!

!

!!
!

!!!

!
!

!!
!!!

! ! !

!

!
!!

!

!
!

!

!

!
!

! !
!

!

!!!

!

!

!

!

!

!

!

!
!

! !
!

!

!

!! !

!

!

!

!

!

!
!

!

!

!

!

! ! !

!

!

!

!!!

!

!

!

!

!

! ! !
!
!

!

!

!

!

!

! !

! !
!

!
! ! !

!

! ! !

!
!!!

!!

!!

!!

!
!

! !

!

!

!

!
!

!! !
!

! !!

!
!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

(

(

(

(

(

((

(

(
(

(

"

S

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!

!
!

!!

!

!

!

!

!

(

! !

!

!
!

!

!
!
!
!!

!!
!

!

!

!
! ! !

!

!

!!
!

!

!
!

!

!

!

!!

!

!
!

!

! !

!

!

!

!

!!

!

! !

!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!

!
!

!

!
!

!

!

!

!

!

!

!

!
!!

!

!
!

!
!

!

!

!

! !

!

!

!

!
!

!

!

!

!

!

!

!

!!!

!

!!!!
!!

! !

!!
!

!

! !!

!

!! !

!

!

!

!!!!

!! !!
!

!!!

!

!

!!

!

!

! !!

!

!

!

!

!
!
!!!!

! !
!

!
!
!
!

!!!
!
!!!

!

!!!

!

!!

!
!
!
!!

!

!

!
!!

!!

!

!

!

!

!

!

! !

!

!

!

!
!

!
! !

!

(
(

!

!!!

!

!

!

!!

!

!
!

!

!

!!!!

!

!

!

!!! !

!
!

!

!

!

!
!!

!

!!

!

!

!!

!!!

!!! !

! !

!

! !!
!

!

!!

!

!
!

!!

!

!

!

!
!

!

!

!

!

!

!

!

! !!!!!!!!

!
!!

!
!!

!

!

!

!!

!
!
! !

!

!

!

!

!

!

!

! ! ! !

!

!

!

!

!

!!

!

!!

!!!

!

!
!!

!

!!!
!!! !

!
!

!

!

!!

!

!

!

!
!

!

!

!

!

!!!

!

!

!

!

!
!

!
!

!
!

!

!

!

!
!

!

!

!

!

!

!!

!
!

!!!!

!
!

!
!

!

!

!
!!

!
!

!
!
!!!!

!
!

!
!

!
!

!!
!!!!

!

!

!!!
!! !!!

!!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!!
!

!

!

!
!

!

!
!

!

!

!! !!! !!!

! !

!! !
!
!!

!

! !

! ! !

!

!

!

!

!

!

!
!

!

!

!!

!

!
!!

!!!!!

!

!!!!
!

!

!

!

! !

!

!

!

!
!

!

!

!

!!!!!!
! !

!!
!

!
!

!

!

!

!
!

!

!

!

!

!

!

!!!

!

!

!

!

!

!!!!!

!!!
!!!

!

!
!!!

!

!!!!!!

!

!

!!!
!

!!

!

!

!

!

!
!

!

!

(
(

(

(

(
(

((

(

(

((

(
(

S

S

!

!

!

!

!

!

!

!

!

!
!!

!!

(

(

(

(

(

(
( (

(

(

!

! !
!

!

( ( (

! ! !

!!

!!!!
!

!!
!

! ! ! !

!

!

!

!
!

!!!
!

! !

!

!!!!

!

!

!
!

!
!

!
!

!!!
!
!!

!

!

!

!
!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

! !

!

!

!

!!!!

!

!
!

!

!!

!

!

!

!

!! ! ! ! ! ! ! ! !

!

!

!

!

!

!
!

!
!

!

!!!

! !

!! ! ! !!! !! !
!

!

!!

!

!

!

!

!

!

!

!

!

!

!
!!
!

!

!

!

!

!

!

!

!

!
!

!

! !

!

!

!

!

!!

!!!
!

!!

!
!

!!

!!

!

!

!

!

!

!

!
! !!

!

!

!
!

!

!

!!

!

!

!
!

!!

!

!

!

!

!
!

!

!

!

!

!
!

! !
!

!

!
!!
!

!

!
!

!

! !

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!!

!
!

! !! !

!!

!

!

!

! !

!

! !

!

!

!

!

!

!

!

!

!

!

! !!!

!

! !

!

!

!
! ! !

!

!
!

!

!

!

!

! !

!

!

!!!!!
!

!

(

(

(

(

(

(
(

(
(

( ( (
(

(

(

"

!!
!!

!

!!!

!

!
!

!

!
!

!
!

! !

!!!
!!

!!
!

!
!

!

!

!
!

!

!
!!

!
!
!

!

!

!

!

!!!!

!

!
!

!

!

!

!

! !

!

!

!

!
!

!

!
!

!
!

!
!

!
!

!
!
! ! ! !

!

!

! ! !!

!

!
!

!

!

!!

!
!

!

!

!
!

!

!
!

!
!

!

!

!
!!

!

!

!
!

! ! !! ! ! ! !! ! !

!

!

!

!!!

!

!

!
!

!

!

!

!

!

!

! !!!!!

!!

!

!

!

!

!

!
!!! !!!

!

!
!

!
!

!
!

!
!

!

!!

!!

! !
! !

! !

!!!

!

!
!

!!
!

!!

!!

!!!

!
!

!
!

!
!
!

!!!!

!

!
!
!

!
!!

!

!
!!!!!!

! !!!

!

!!!!

"

! ! !

!

! ! !!

!!!

!

!

!

!
!

!
!

!

!!

!!

!

!
!

!

! !

!!
!

!!

!!

!!

!

!!

!

!

!
!

!
!

!

!!

!!!

!!

!

!
!!!!

!

!

!!
!

!

!

!!!!
!

!
!

!
! !

(

(

(

(

(
(

(
(

(

(

(

((

(

(

(

(

(

(

( (

(

(

(
(

(

(

(
(

((

(

(

(

(

((

( (

(

((
(

(
(

( ( (

(
(

( (

(

((
(

(

(

(
(

(

(

(
(

(
(

(
(

(

(

(

(

(

(

( (

( ( (

( ( (

((

(

(

!

!

!

!

!

!

!!!!!
!

!

!

!

!!
!

!

!

!

!
!

!
!
!

!!

!

!

!

!

!

! !
!

!

!!!

!

!

!

!

!

!!

!

!!!

!

!

!

!

!!!

!

!

!

!
!
!

!!

!

!

!

!!

!

!
!

!

! !!

!!

!

! ! !

!
! !

!!

!!!

!

!

!

!

!

! !

!

!!

!

!
!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! S

!
! !!!!

!!!!!!!!

!

!

!

! ! !

!

!

!

!
!

!
!
!

!

!!

!

!

!

!

!

!

!!
!!

!

!!!!!!

!

!!!

!!

!! !!
!

!
! !

!

!

!
!

!

! !
!

! !

! !
!!

!
!

! ! !
!

!

!
!

! !

!!
!

!
!

!

!! !

!
!

!
!
!!

!

!

!

!

!

!

!!

!

!

!!

!

!

!

!
!

!
!
!!

!

!
!
!

!

!!

!
!!

!!

!

!

!

!
!
!

!

!

!

!

!!!!!!

!

!
!

!!
!!

!

!

!!!

!!!

!!!

!

!
!

! !
!
!

!!

!!

!

!

!

!

!

!

!!

!
!!

!

!

!

! ! ! !

!

!

!

!

!

!

!

!!! !

!
!

!

! !
!

!

!!

!

!

!

!

!

!

!
!!!

!

!

!

!

!

!
! !

! !!

!

!

!

!
!
!
!
!!!

!

!

!

!
!

! !

!

!!

!!
!

!!!

!

!

!

!
!

!
!

!!

!

!

!

!

!

!!

!

!
!

!!

!

!!
!

!
!

!!

!
!

!

! ! !

!

!!

!
!

! !

!

! !

!

!

!

!

!!

!

!

!

!

!
!

! !

!

!
!

!

( (

(

((

(

(

(

(
(

(
(

!! !

!

(((

( (

(

(

(

(( (

((

!!!
!

!

!!

!

!! !

!

(

(

!

!

!!!

!!
!!!!

!!

(

(

(((
((

!

!

!

!

!

!

!

!!

! !

!

!

!

!

!

!

!

!

!

!

! !
!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!!!

!

!

!

!

!

!!!!

!

!

!

!!

!
! !

!
!

!
!
!

!

!!!

!

!
!!!

!

!

!

!

!

!
!

!

!

!!

!

! !

!

!
!!!!!!!

!

! !

!
!

!

!
!

!! ! !

! !

!!
!

! !
!!!

!

!

!

!
!

!
!!

!!

!

!

!
!!

!
!

!

!
! !

!

! ! ! ! !

!

!
!!

!
!

!!

!
!
!

!

!
! ! !

! !

!
!

!

!

!

!
!
!

(
((

(!

(

(

!

!

!
!!

!
!

!

!
!

!
!!

!

!!!!!

!!

!
!

!

!

!

!

!

!

!
!
!!

!!

!

!!
!

!

!

!

!

!
!
!

!

!
!
!!

! ! ! !

!

!

!!
!

!

!

!

!

!

!

! ! !
! ! !

!

!

!

!
!

!

!

!

!

!!
!

!

!

!

!

! ! !

!

!!!! ! ! ! ! ! !

!

!

! !

! ! !

!!!!!!!!!
!

!

!

!
!!

!
!

!

!

!!
! !!

!

!
!

!

!

!

! ! !
!

!
!

!

!

!

!

!

!

!

!

!
! ! !

!
!!
! !! ! ! !

!
! ! ! ! ! !

!

! !

!
!

!

!! !

!

! !
!

!

!

!
!

!

!

!

! !

! ! ! !

!!
!

!

!

!

!

!

!!

!

!

!!

! !
!

! !! ! ! !

! ! !
!

!

!

!
!
!
!

!
!

!

!
!

!

! !!! ! !

! !

!!

!

!

! ! ! !

! !!

!

!
!

!!

!
!

!

!

!

!
! !

!

!

!

!

!

!

! !

!
!

!
!

!

!

!
!!!!!!

!

!

!

!
!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!!

!!

!

!

! !
!

!

!

!!
! !

!! ! !
!

! !

!

!

!
!!

!

!

! !
! !

!
!
!

!

!

!

!

!

!

!!!!

!

!

!

!

!

!

!

!

!

!
!

!
!!

!

!

!
!

! !!

! !

! !

! !

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!!

!

!

!

!
!

!
!!
!
!
!
!

!

!

!

!

!

!

!

!

!

!

!

!

(

((

(

(
(

(

(

(

!

!
!!

!
!

!

!

!

!

!

!

!

!
!

!
!

!

!

!
!

!

!
!

!
!

!

!!!

!
!
!

!

((
(!

!!

!
!
!

!

! !
!!
!!!

! !

! !
! !

!
! !

!

!

!

! ! !!

!

!

!!

!
!!

!

!

!

!

!
!

!

!

!

!

!

!

!

!!

!

!

!

!!

!
! !

!
!
!

!
!

!

!

!
!

!

!!
!

!
!

!

!
!

!

!

!

!

!

!
!!

!

!

!!

!

! !

!

!

!

!

!

!!
!

!
!!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!
!

!

!!

!

!

! !
!

!

! ! !

!

!

! ! ! ! ! !! !! ! !

!

!!
!

!! !

!!

!
!

! ! ! !

!

!
! ! !

!
!

! !

! !

! !

!

!

!

!

!
!

!
!

!!
!

!

!
!

! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!
!

!
! !

!
!
! !!

!
!
!

!

! ! ! !

!

!

!

!

!

!

!

!

!

!

!

! ! !
!

!
!

!

! !!

(

(

(
((

((

((

((
(
(
((

((

(
((

(

((

(

(

(

((

((
((

(

(((
(((

(

S

S

S

"

! !!

!

!

!
!

!

!

!

!

!

!

!

!

!

!
!

! !

!

!!

! !

!
! !

!
!

!

!

!

!

!

!!

! !

!

! !

!!

!

! !

!

!

!!

!

! ! !

!!

!
!!!

!

!
!!!

!

! ! ! !
!

!

!

!

!

!!

!!

!

!

!

!!

!

!
!

!

!

!

!

!

(
(

"

" !

!

! !

!!

!!
!!

!

!!
!!

!
!
! !

!

!
!!

!

!!!!

!

! !

!!

!

!
!
!!

!
!

!

!
!

!

!
!!!!

!

!

!
!

!!!

!
!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!
!!!

!

!

! !

!
!
!

!!

!

!

! !

!

!
!
!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!
! !

!

!!

!

!

!!!
!!!!! !

!
!

! !
!

!! !

!

!

!

!

!

!

!

!

!

!

!

! !!!

!!!!
!!!!!!!!!!

!!!

!!

!
! !

! ! !!

!

!!

!

!

!

!

!!

!!

!

!

!

! ! !
!

!

!!

! !

!

!

!
!
! !

! !

!

!

!

! !

!

!
!! !

!

!

!

!

!

!!

!

!

!!
!

!

!

!

!

!

!
! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

! !

!

!

!!

!! ! ! !

!
!

! ! !! !

!

!

!

!
!
!

!
!!

!

!

!
!

!

!

!
!

!

!

!

!
!
!

!!

!!

! !

! ! !

!

! !! !

!

! !

!

! !

!

!

!

!

!

!

!!

!

!

!

!

!

! !!

!

!

!
!

!

!

!!!
!

!

!

!

!

!!

!

!

!

! !

!

!

!!

! !

!

!

!

!

!

!

!

! !

!!

!

!

!
!

!

! !
!

!

!

!

!

!!
! !

!

!

!

!

!!

!

!!

!!!

!

!

!

!

!

!!

!

!
!

!

!!

! !!

!

!

!
!
!

!

!
!

!

!

!

!

!

!!
!

!

!

!

! !

!

!

!!

!

!

! !

! !

!
!

(
(

(

(
(((

!!

! !!
!
!!

!!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!!!!!

!

!

!!

!

!

!

!

!

!

!

!

!
!!

!

!

!

!

!

!

!

!

!

!

!

!
!!

!
!

!

!!

!!

!!

! !

!

!!!
!
!
!

!!

!

!

!

!
!

!

!

!

! !

!

! !
!

!
!!

!!

!

!

!

!

! !
!

!

! !
!

!

!!

!
!

!
!

!

! ! !
!

!

!

!

! !!

!
!!
!

!!
!
!

!!

!
!!

!!
!!

!

! ! !
!

!

!!
!

!

!

!

!!!
!!

!

!

!

!

!

!

!
!
!

!!
!

!!!

! ! !
!

!!

!

! ! !

!!
!

!!

!
!
!

!!!!!

!

!

!

! !! ! ! !! ! ! !

!

! !!

!! ! !!

!

!

!

!
!

!

!!

!

!
!

!

!!

!!!
!

!

!
!

!
!

(
(

(

((

(

((

(

(
(
((
(( (

(

(

(
( (

(

(

( (

!

"

!

!

!

! !

!

! !

!
!!

!
!
!
!
!
!!!! !! ! ! !

!!!

!
!

!
!!!

!
!

!!!!
!

! !
!

! !

!

!
!

! !

!

! !

!!

!

!

!

! !!!

!

"!

!

! !!

!!

!
!

!! !

!

!!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!
! !! !

!! !!

! !!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
! ! !

!

! ! !
!
!!

!
!

!

!

!!!

! !
!

!
!!

!
!

!

!

!
!

!

!
!!!

!

!

!!
!

!!

!

!!
!
!

!

!

!!

!!
!

!
!

!

!

!!
!
!

!

!

!

!
!

!!
!

!!!!

!

! ! !

!

!

!

! !
! !

!!!

!

!

!
!

!

!

!

!
!

!
!

!

!!
!

!

!!
!

!

!
!

!
!

! !
!

!

!

!

!

!

!!! ! !
!
!

!
!

!

!

!

!

!

!

!

!

!

!

! !
!

! ! ! ! !

!

!!!!

!

!

!

!

!

!

!
!

!
!!

!

!

!

!
!! !!!

!

!

!
!

! !

!

!

!!

!

! !

!

!

!

!

!

!

!

!

!
!

!
!

!
! !

!

! !!

!

!

!

!

!
!
!

! !!

!

!

! ! !

!
!!!
!

!

!

!
!!

!

!
!
!!!

!
!

! !!

!

!

!
!
!! !

!

! !(

(

(

(

(

( (

(

(

(

(

(

(

(
(

(

( (

"

"

((

(

(

! !

!

!!!

!

!!!!!!!!!

!

((

((((

!
!

!

(

(

!

!

!!
!!!

!

!

!

!

!

!

!

!

! !
!

!

!

! ! ! ! ! ! ! ! !

!!

(

(
(

(

( ((

(

(

(

!

!

! !!

!
!

!

!
!

!

!

!

!

!

!

!
!

! !
!!

! !
!

!

!

!

!!!

! ! ! !

!

!

!

!

!

!

!

!

!

( (

(

(

( (
(( (

!
! ! ! !

(
(
!

( (

!!

(

( ((
(!

!

!

!

!

!

!

!

!
!

!

!

!

!!

!

!

!

!
!

!!
!

!

!

!
! ! !

!

!

!!

!

!

!

!

!

!
!

!

!!
!

!

!
!

!
!

!

!

!

!

!

!

!

!
!
!

!

!

!

!

! !
!! ! !

!!
!

!!
!

!

!!!!!

((

(

(

((

(

(
(

(

(

S

(

(

((

(

(

(

(

S
(((

(((

!

!

(
(

(

S

!

!

!

(

!!

!

!

!

!

"

!

!

!

!
! ! !

!

!
!

!
!

!

!

(

!

!

!
!

!

!

!

!

!

!

! !
!

!
!

!
!

!

!!
!

!! ! !

!

! !
!

!

!

!
!

!

!

!
!
!!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!
!

! ! !

!
!!

!
!

!

( (

(
( (

(

(

!

!

!!

!!!!
!

!

!

(

!

!

!

! !
!

!

!
!!

!

!
!

!

!
!!!!! !

! !

!! !

!

!! !!
!

!

!
!

!

!

!

!
! !

! ! !
!

!!!

!
!

!!

!

!!!!!!!!
!

!!

!

!
!!

!

!

!!

!
! !

!
!

! !

!
!

!
!

!
!

!

!!

!

!
! ! !

!!
!

!

!
! "

!!!
!!

! !! !! !

!!!!! !! !

!
!!

!
!

!
!!

!!

!!!

!

!!!!!
!

!

!!

!!

!

!

!

! !
! !

!

!

!

!

!

!

!

!!

!

!

!
!

(

(

(

(( (

(
(

(
((
(

(( ( (

!
!

!
!

!! ! ! !! !! !
(

( ! ! !

!!

!!

!

!

((
(
(

(
(

!

!(

"

"

!!!

! !

! !!!
!!

!

!

!

!!!

!

!

!

!! !

!

!

!

!

!

! !

!!!!!

!!
!!!

!

!

!!
!

"(

!(

!(

!(

!(

!(

!(

!(!(!(!(

!(

!(

!(!(!(

!(
!(

!(!(!(

!(

!(

!(

!(!(!(!(

!(

!(

!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(
!(

!(
!(

!(

!(

!(
!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!( !(!(!(!(!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(
!(

!(

!(!(

!(

!(

!(
!(!(!(

!(!(!(!(

!(

!(

!(

!(

!(!(

!(!(!(
!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(!(!(!(

!(

!(

!(

!(!(!(

!(

!(!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(!(!(!(
!(!(

!(!(

!(
!(

!(
!(

!(

!(

!(
!(

!(!(!(
!(

!(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(
!(

!(!(

!(

!(

!(!(!(!(!(!(

!(

!(

!(

!(

!(

!(!(!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(!(

!(
!(
!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

0 2,000 4,000
Feet

1:24,000 City Limits
Sanitary Sewer Service Area

!!

!
!

! !

!

!

Urban Growth Boundary

Private Collector Mains
City Collector Mains
City Interceptor Mains
King County Sewer Mains

³



Final 2010 2-9 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.4 Pipe Size Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.5 Pipe Material Summary 

2.5.2 Interceptors 

A list of the sanitary sewer interceptors within the Renton system is presented below. 
These interceptors are located in the following wastewater collection basins: 

2.5.2.1 Black River Basin 

• Benson Road Interceptor 

• Black River Interceptor 

• East Valley Interceptor 

• Shattuck Interceptor 

32%

3%

53%

5%

7%

<1%

<1%

Concrete Pipe (320,403 LF)

Vitrified Clay Pipe (31,207
LF)
HDPE (3,939 LF)

Cured In Place (916 LF)

PVC Pipe (523,187)

Lined ductile iron pipe
(53,531 LF)
Unknown pipe type (74,195
LF)
Note:
Pipes that are of 
unknown material are
typically older lines that
do not have good 
records of installation. 
These lines would 
probably be either of 
clay or concrete.
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• South Talbot Interceptor 

• Springbrook Interceptor 

• SW 16th Street Interceptor 

• SW 34th Street Interceptor 

• Talbot Road Interceptor 

• Thunder Hill Interceptor 

• Tukwila Interceptor 

2.5.2.2 Downtown Basin 

• Earlington Interceptor 

• MLK Interceptor 

• Renton Hill Interceptor 

• South Renton Interceptor 

• West Hill Interceptor 

• West Renton Interceptor 

2.5.2.3 East Cedar River Basin 

• Briar Hills Interceptor 

• Central Plateau Interceptor 

• North Briar Hills Interceptor 

2.5.2.4 East Lake Washington Basin 

• East Kennydale Interceptor 

• Honey Creek Interceptor 

• Lakefront Force Main 

• N 8th Street Interceptor 

• NE 7th Street Interceptor 

• North Highlands Interceptor 

• South Highlands Interceptor 

• Sunset Interceptor 

• West Kennydale Interceptor 
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2.5.2.5 May Valley Basin 

• Renton - Coal Creek (Joint Use) Interceptor 

2.5.2.6 West Cedar River Basin 

• Cascade (Tiffany Park) Interceptor 

• Central Renton (N 4th Street) Interceptor 

• Duvall Interceptor 

• East Renton Interceptor 

• Greenwood Interceptor 

• Heather Downs Interceptor 

• Maplewood Interceptor 

2.5.3 King County Connections 

The Renton sanitary sewer system discharges wastewater to King County sewer 
interceptors at 79 locations. The wastewater flow rates into each of these connections 
varies considerably, depending on the area served by the collection system. The major 
King County connections for each basin are listed in Table 2.1. 

2.6 LIFT STATIONS 
Sewage lift stations are used to convey wastewater from a low point to a higher point 
through the use of a sewage pump and a pressurized force main. The City has 23 sewage 
lift stations within its sanitary sewer system as is shown in Figure 2.6 and summarized in 
Table 2.2. Data sheet for each lift station are include in Appendix B. Since the last 
Comprehensive Plan in 1999, 4 lift stations have been removed due to consolidated efforts 
and 6 lift stations have been added. The most common type is a submersible pump 
installation in which the sewage pumps are placed directly in the wet well. The second most 
common type is a wet well mounted lift station in which the mechanical and electrical 
equipment are located above the ground surface and over a large manhole out of which 
the wastewater is pumped. A wet well/dry well configuration is the third most common type 
of station. This type has mechanical and electrical equipment located underground in a 
sealed enclosure adjacent to a large manhole from which the wastewater is pumped.  
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Table 2.1 Major King County Connections 
Long-Range Wastewater Management Plan 
City of Renton 

Basin 
King Co. 

Manhole No. King Co. Interceptor 

Black River Basin   

 Black River Interceptor R01-1 East Side Interceptor 

 East Valley Interceptor SR18-11 South Renton Interceptor 

 South Talbot Interceptor SR18-17 South Renton Interceptor 

 SW 16th Street Interceptor R01-1 East Side Interceptor 

 Talbot Road Interceptor R18-18 South Renton Interceptor 

 Thunder Hill Interceptor R01-8 East Side Interceptor 

 Tukwila Interceptor R18-17 South Interceptor 

Downtown Basin   

 MLK Interceptor R01-21 East Side Interceptor 

 Renton Hill Interceptor R01-14 East Side Interceptor 

 West Renton Interceptor R01-20 East Side Interceptor 

East Cedar River Basin   

 Central Plateau Interceptor R10-52 Cedar River Trunk 

East Lake Washington Basin   

 North 8th Street Interceptor R02-03 East Side Interceptor 

 West Kennydale Interceptor R02-17 East Side Interceptor 

May Valley Basin   

 Renton - Coal Creek Joint Use 
 Interceptor 

M-1 May Creek Interceptor 

West Cedar River Basin   

 Cascade (Tiffany Park) Interceptor R10-32 Cedar River Trunk 

 Central Renton Interceptor R10-5A Cedar River Trunk 

 East Renton Interceptor R10-24 Cedar River Trunk 

 Heather Downs Interceptor R10-26A Cedar River Trunk 
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Table 2.2 Lift Stations 
Long-Range Wastewater Management Plan 
City of Renton 

Lift Station Name Location 
No. of 
Pumps 

FM Size 
In. HP Phase 

Pump Speed 
RPMs 

Capacity 
GPM TDH Ft Station Type 

Emerg. Power 
Connect Telemetry Voltage 

Airport 454 West Perimeter Road 2 4 7.5 3 1750 100 54 WW MTD Yes Rugid6 230/460 

Baxter 4505 Lake Washington Blvd N 2 8 3 3 865 400 23 WW MTD Yes Rugid9 230/460 

Cottonwood 2101 Maple Valley Highway 2 6 5 3 1750 230 32 SUBMERS Yes Rugid6 230/460 

Dennys 4748 Lake Washington Blvd N 2 4 5 3 1735 100 35 WW MTD Yes Rugid6 230/460 

Devils Elbow 3001 NE 27th Street 2 6 50 3 1750 450 155 SUBMERS Yes Rugid6 460 

Earlington 8055 S Langston Road 2 6 5 3 860 150 30 WW/DW No Rugid6 230/460 

East Renton 5835 SE 2nd Court 2 8 23 3 1750 587 75 SUBMERS Yes Rugid6 230/460 

East Valley 3371 East Valley Road 2 + 1 8 5 3 1735 362 30 WW/DW Yes Rugid9 240/120 

Evendell 13815 160th Avenue SE 2 6 10 3 1745 240 66 SUBMERS Yes Rugid9 460 

Falcon Ridge 2471 SE 8th Place 2 4 15 3 1800 100 101 WW MTD Yes Rugid6 230/460 

Highlands Estates 13733 152nd Place SE 2 6 7.5 3 1740 350 45 SUBMERS Yes Rugid9 240/120 

Kensington Crest 3000 SE 8th Street 2 4 10 3 1745 160 58 SUBMERS Yes Rugid9 230/460 

Lake Washington Beach 1201 Lake Washington Blvd Coulon Park Parking 
Lot 

2 4 3 3 900 125 25 WW/DW Yes Rugid6 240/120 

Lake Washington Flush 2725 Mountain View Avenue N (North End of 
Coulon Park) 

1 4 2 3 1150 400 6.5 SUBMERS Yes Rugid6 230/460 

Lake Washington No. 2 3903 Lake Washington Blvd N 2 4 7.5 3 1750 385 35 SUBMERS Yes Rugid6 230/460 

Lind Ave. 1891 Lind Avenue S 3 8 5 3 865 780 13 WW/DW Yes Rugid6 230/460 

Long 2702 Union Avenue NE 2 4 10 3 1735 100 90  Yes Rugid6 460 

Misty Cove 5027 Ripley Lane N 2 4 2 1 1150 75 18 WW MTD Yes Rugid6 240/120 

Stonegate 5610 NE 26th Street 2 4 20 3 1800 140 125 WW MTD Yes Rugid6 230/460 

Summerwind 5216 NE 23rd Court 2 6 25 3 1760 375 133 WW MTD Yes Rugid6 230/460 

Talbot Crest 2511 Talbot Crest Drive S 2 4 3 3 1700 110 33 SUBMERS Yes Rugid6 230/460 

Wedgewood 5401 NE 10th Street 2 + 1 8 25 3 1745 350 67 SUBMERS Yes Rugid9 460 

Westview 1149 Monterey Avenue NE 2 3 2 1 3450 7.5 31 SUB/GRIND Yes Rugid6 240/120 
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Sewage lift stations are the most vulnerable element of a sewage collection system. 
Permanent lift stations are constructed when it is either physically impossible or financially 
impractical to construct gravity sewers. Temporary lift stations are constructed when it is 
too costly, at that time, to complete the gravity sewer system. Temporary lift stations are, 
however, usually built to permanent standards, since it may be hard to predict when the 
gravity facilities will be available. 

2.6.1 Airport Lift Station 

The Airport Lift Station is located on the east side of West Perimeter Road within the 
airport property. This facility is a fiberglass, wet well mounted, duplex lift station with a 
duplex vacuum priming system. This facility serves the airport facility along West Perimeter 
Road. The lift station is in fair condition and is currently within the six-year CIP for 
rehabilitation or replacement. 

2.6.2 Baxter Lift Station 

The Baxter Lift Station is located in the J.H. Baxter and Company pole yard near NE 44th 
Street adjacent to the railroad tracks. This facility is a recessed, wet well mounted, duplex 
lift station with a duplex vacuum priming system. The station served the mill, owned by the 
J.H. Baxter and Company, and the community along the lake north of NE 44th Street. The 
lift station is old and currently scheduled to be replaced as part of the new development 
occurring in the area. There was a creosote smell in the lift station originating from 
wastewater generated at the mill. However, the mill has since closed. Access to this facility 
is through the pole yard and is made difficult during rainy periods. Access should be 
improved as part of the redevelopment adjacent to the station. Obtaining replacement parts 
for this station is a problem.  

2.6.3 Cottonwood Lift Station 

The Cottonwood Lift Station is located west of the Riviera Apartments, south of the Maple 
Valley Highway. This facility serves the area between the Maple Valley Highway and the 
Cedar River, east of the former Stoneway concrete facilities. The lift station was replaced, 
in 1994, with a submersible pump duplex station in a new wetwell. The forcemain was also 
replaced at that time. Based upon expected life, this station is due for replacement about 
2021. 

2.6.4 Denny's Lift Station 

The Denny's Lift Station is located on the east side of Lake Washington Boulevard next to 
the Denny's restaurant. This facility is a fiberglass, wet well mounted, duplex lift station with 
a duplex vacuum priming system. This facility serves the Denny's restaurant, is in fair 
condition and has proven to be mostly reliable. The lift station does experience some 
problems due to grease discharges from the restaurant and flooding during peak storm 
events. Replacement parts for the Universal Sanitary Equipment Manufacturer Company 
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(USEMCO) pumps are also hard to find. The Station is scheduled to be rehabilitated 
between 2008 and 2009. 

2.6.5 Devil's Elbow Lift Station 

The Devil's Elbow Lift Station is located in NE 27th Street just northwest of where the road 
crosses Honey Creek. This facility was replaced in 2000 with a submersible pump duplex 
station in a new wet well. The lift station is in good condition. The new design has made 
this station less susceptible to vandalism and storm impacts.  

2.6.6 Earlington Lift Station 

The Earlington Lift Station is located on the southwest side of South Langston Road 
between South 132nd Street and South 134th Street. This facility is a duplex wet well/dry 
well lift station with an 8-inch overflow bypass. This facility serves the Black River High 
School and a residential area to the north of the station. The lift station is in fair condition, 
and has poor access and is difficult to keep clean due to its location on the gravel shoulder. 
The lift station will be taken off-line and removed when wastewater from this area is 
diverted by gravity through the future Earlington Interceptor scheduled for 2008/9. 

2.6.7 East Renton Lift Station 

The East Renton Lift Station is located at the southwest corner of the Maplewood Estates 
Plat, adjacent to the detention pond. This facility is a submersible pump duplex station. This 
facility serves the single-family residential areas south of NE 4th Street, between Jericho 
Avenue and 160th Avenue. The lift station was constructed in 2002 and is in good 
condition. This lift station is constructed as permanent, but considered only as a temporary 
facility until the gravity system is constructed to the south. It is anticipated that the gravity 
system will be constructed and available within the twenty-five year life of this lift station. 

2.6.8 East Valley Lift Station 

The East Valley Lift Station is located on the northwest corner of the intersection of SW 
34th Street and the East Valley Road. This facility operates as a submersible pump duplex 
station. A secondary wet well and third submersible pump is available for high peek or 
emergency situations. This facility serves the commercial areas north and west of the lift 
station. The lift station was rebuilt in 2003 and is in excellent condition. 

2.6.9 Evendell Lift Station 

The Evendell Lift Station is located on 160th Avenue SE, just south of SE 139th Street. 
This facility is a submersible pump duplex station. This facility currently serves two single-
family plats. The lift station was constructed in 2005 and is in good condition. This lift 
station is constructed as permanent, but considered only as a temporary facility until the 
gravity system is constructed to the south. It is anticipated that the gravity system will be 
constructed and available within the twenty-five year life of this lift station. 
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2.6.10 Falcon Ridge Lift Station 

The Falcon Ridge Lift Station is located at the east end of SE 8th Street in the plat of 
Falcon Ridge. This facility is a fiberglass enclosed, wet well mounted duplex lift station with 
a duplex vacuum priming system, which is in good condition and has proven to be reliable. 
The Falcon Ridge Lift Station was built in 1981 and reached its expected life in 2006. As 
part of an overall review of lift stations for prioritization of upgrades or rehabilitation, Falcon 
Ridge has been schedule for replacement or rehabilitation in 2010. The force main 
associated with this station is long and has an excessively high head.  

2.6.11 Highlands Estates Lift Station 

The Highlands Estates Lift Station is located at the southwest corner of the Highlands 
Estates Plat, adjacent to the detention pond. This facility is a submersible pump duplex 
station. This facility serves the Highlands Estates Plat. The lift station was constructed in 
2003 and is in good condition. This lift station is constructed as permanent, but considered 
only as a temporary facility until the gravity system is constructed to the south. It is 
anticipated that the gravity system will be constructed and available within the twenty-five 
year life of this lift station. 

2.6.12 Kensington Crest Lift Station 

The Kensington Crest Lift Station is located at the northeast corner of the Kensington Crest 
(A.K.A Shadowhawk) multi-family complex and provides service to the complex. This 
facility is a submersible pump duplex station. The station was built in 2002 and is in good 
condition. 

2.6.13 Lake Washington Beach Lift Station 

The Lake Washington Beach Lift Station is located in the parking lot at Coulon Beach Park. 
This facility is a duplex wet well/dry well lift station, which serves the restroom facilities at 
the park. The lift station is in good condition. This station is over twenty-five years old but 
only receives seasonal flow. The City is looking at evaluation for replacement about 2014. 

2.6.14 Lake Washington Flush Lift Station 

The Lake Washington Flush Lift Station is located at the south end of Mountain View 
Avenue North. The facility is a submersible, non-clogging pump for pumping lake water into 
the gravity sewer along the Kennydale lakefront for flushing purposes. The low-pressure 
sewer then discharges into Lake Washington No. 2 Lift Station. This lift station was 
replaced in 2005 and is in good condition. 

2.6.15 Lake Washington No. 2 Lift Station 

The Lake Washington No. 2 Lift Station is located at the north end of the Kennydale Beach 
Park Road. This facility serves lakefront properties west of the railroad tracks in the 
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Kennydale area. The Lake Washington No. 2 Lift Station was replaced in 1994. The new 
station is a submersible pump duplex station in a rehabilitated wet well. Improvements to 
access and site stabilization were also done as part of the replacement project. The 
forcemain was not replaced at that time. 

2.6.16 Lind Avenue Lift Station 

The Lind Avenue Lift Station is located on the west side of Lind Avenue SW near the 
intersection with SW 19th Street. This facility is a triplex, wet well/dry well lift station, which 
serves the commercial and industrial areas in the vicinity of the lift station. The lift station 
was upgraded to a triplex station in 1983. The station does not meet current design codes 
because it lacks full redundancy of its vacuum priming system. In addition, the above grade 
electrical structures have experienced vandalism. The City will evaluate replacement of this 
station around 2009. 

2.6.17 Long Lift Station 

The Long Lift Station is located on the east side of Union Avenue NE, just north of NE 27th 
Street. This facility is a submersible pump duplex station, which serves the Caledon Plat. 
The lift station was constructed in 2001 and is in good condition. 

2.6.18 Misty Cove Lift Station 

The Misty Cove Lift Station is located on the west side of Ripley Lane North in the plat of 
Misty Cove. This facility is a recessed, wet well mounted, duplex lift station with a duplex 
vacuum priming system. This facility serves the lakefront properties west of the railroad 
near where May Creek enters the lake. The lift station is in fair condition. In 2005, the City 
did some improvements to improve accessibility into the station. The Misty Cove Lift Station 
pumps to the Baxter Lift Station, which has a smaller wet well. For this reason a lockout 
has been placed on the Misty Cove Lift Station, which is engaged when the high level 
alarm at the Baxter Lift Station is activated. The Baxter Lift Station is being replaced as part 
of a large residential development along the lakefront, The lockout will be evaluated and 
may remain for system reliability purposes. 

2.6.19 Stonegate Lift Station 

The Stonegate Lift Station is located on NE 26th Street just west of 148th Avenue SE. The 
station is on the north side of the road in an open space tract. This facility is a fiberglass 
enclosed, wet well mounted duplex lift station with a duplex vacuum priming system. The 
facility serves the entire plat of Stonegate as well as two new plats to the south. This 
station is dependent on the Summerwind Lift Station to relay the sewage from this area to 
the gravity system. Analysis shows that the station is undersized to meet the build out 
needs of this area. Increased flows from the Stonegate Lift Station would impact the 
Summerwind Lift Station. A capital project, currently in pre-design, will redirect flows from 
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the Summerwind Lift Station to a new Stonegate Lift Station that will pump to a new field 
interceptor.  

2.6.20 Summerwind Lift Station 

The Summerwind Lift Station is located in a fenced, storm-drainage retention area located 
off the cul-de-sac on NE 23rd Street. This facility is a fiberglass enclosed, wet well 
mounted duplex lift station with a duplex vacuum priming system. This facility serves the 
east half of the plat of Summerwind. The lift station has proven to be reliable but is 
reaching the end of its useful life. 

The Stonegate Lift Station pumps into the Summerwind Lift Station. The Stonegate Lift 
Station is undersized to meet the build out needs of this area. The Summerwind station 
does not have the capability to handle additional flows from a larger Stonegate Lift Station, 
as such, Summerwind Lift Station flows will be redirected to a new, properly sized 
Stonegate Lift Station.  

2.6.21 Talbot Crest Lift Station 

The Talbot Crest Lift Station is located on the west side of Talbot Crest Drive. This facility 
is a submersible pump duplex station, which serves the plat of Talbot Crest. The station 
was replaced in 2001 and is in good condition. 

2.6.22 Wedgewood Lift Station 

The Wedgewood Lift Station is located on the south side of NE 10th Street between 
Hoquiam and Nile. This facility is a submersible pump duplex station, which serves the plat 
of Wedgewood, as well as the surrounding basin area. This station allowed for the 
elimination of the Scott Glen and Apollo Lift Stations. The station was constructed in 2006. 

2.6.23 Westview Lift Station 

The Westview Lift Station is located on the west side of Monterey Avenue NE. This facility 
is a duplex submersible lift station designed to serve the twelve lot Westview Plat. Unless a 
gravity line is installed from Park Drive, this station should be considered a permanent 
station. This station was originally constructed in 1995. This station was allowed to be 
constructed to a lower standard resulting in a scheduled rehabilitation/replacement date of 
2009, well ahead of our standard 25-year life. 

2.7 TELEMETRY AND CONTROL SYSTEM 
Successful operation of any municipal sewer system requires that the municipality 
maintains a comprehensive maintenance program and that they obtain accurate sewage 
flow rate information. Although many additional operation and construction elements are 
necessary for a complete and working system, maintenance and flow rate information are 
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the keys to a successful operation. A telemetry and control system is the means by which 
flow rates are measured and maintenance needs are updated.  

A radio-based telemetry system was completed in 1996 to replace the City’s existing tone 
telemetry system. Each lift station is controlled by a digital based Remote Telemetry Unit 
(RTU) to allow custom control to match the characteristics of each individual lift station. 
The RTU are programmable controllers programmed in basic programming language. The 
RTU monitors the control at the lift station and provides secure and accurate information 
about the operating conditions. A Master Telemetry Unit (MTU) polls each lift station RTU 
and feeds the data to the Master Computer via a Modbus communication link. The new 
system is digital, signal-based, using a high security, binary coded decimal for telemetry 
transmission. The system runs on IBM compatible computers. The system uses radio 
transmission for communication. 

The telemetry system provides a method for logging and controlling all of the City’s lift 
stations from a central location at the City’s Maintenance shops. Operating data from each 
lift station is stored on a Master (data-logging) Computer for record and later use. This 
information is used in a comprehensive maintenance program to help eliminate costly 
station down time that can often cause damage to adjacent property owners and the 
environment. The control algorithms located on the Master Computer and the RTUs can be 
used as trend analysis to detect possible problems earlier. 

The telemetry system information is managed from a Master computer. Wonderware 
Intouch Person-Machine Interface software is used at the Master Computer for displaying 
the data graphically on screen. The Master computer displays wet well sewage levels and 
time to overflow data for the City’s 25 lift stations (two of the 25 stations are storm water 
stations). This information can be used to help manage the lift stations in a citywide power 
interruption that could occur after a natural catastrophe. The telemetry system can be 
monitored and controlled by a remote computer link using specialized software. 

Control of the facilities is accomplished in a distributed format, wherein the master 
computer provides pump run set points that are based on optimal, pump operating 
conditions, and also locks out various lift stations during high-level alarms from various 
downstream lift stations. All other control is initiated from the RTU, including pump 
start/stop from the level transducer, back-up pump control from the float switches, and 
station alarms. 

The pumps main control system is controlled from a level sensor in the wet well. A back-up 
float switch system has been installed at most of the lift stations to provide redundant 
protection from costly overflows in the event of control failure. Smaller stations, serving 
twelve or fewer single-family homes, may utilize floats as the main control system. 

The system uses strain gauge, level transducers that are suspended in the wet well for 
primary pump control and uses float switches for back-up pump control in the event of 
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transducer failure. Pump discharge flow rates are mathematically synthesized by 
measuring the time it takes to empty a known volume of the wet well. 

The engineering and system status information that is presented at the City Shops is 
available in real time format at City Hall using a secure network. This allows the 
engineering and planning staff access to system information without disrupting the 
maintenance staff. 

The computer and data storage system is compatible with the water data logger to provide 
redundant data storage and to provide hot standby fail over controllers. Operating data 
from each lift station is stored on the master computer for record and later use. This 
information is used in a comprehensive maintenance program to help eliminate costly 
station down time that can often cause damage to adjacent property owners and the 
environment. The control algorithms located on the Master Computer and the RTUs can be 
used as trend analysis to detect possible problems earlier. 

The master telemetry unit, located at the City Shop, includes an intelligent telephone dialer 
alarm systems, so that critical alarms can be relayed to on-duty maintenance personnel, 
even during a telemetry system failure. 

2.8 OPERATION AND MAINTENANCE 
The current operation and maintenance program for the sewer utility consists of four 
elements: normal operations, emergency operations, preventive maintenance and staffing. 
Normal operation of the sewer system is shared by the Engineering Division and the 
Operation and Maintenance Division. The program is described and evaluated in more 
detail in Chapter 7. 
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Chapter 3 

OPERATIONAL POLICIES 

3.1 INTRODUCTION 
The existing sewer system is designed and operated according to specific ordinances, 
regulations and engineering standards (hereafter collectively referred to as policies). All of 
the policies originate from eight sources, listed in descending order, from those with the 
broadest authority to those with the most narrow:  

• Federal Regulations - Environmental Protection Agency 

• State Regulations - Department of Ecology 

• King County Policies - Department of Natural Resources - Wastewater  
Treatment Division 

• City of Renton Comprehensive Plan 

• City of Renton Ordinances - City Council 

• Administrative Policies - Mayor 

• Department Policies - Public Works Department 

• Long-Range Wastewater Utility Policies - Wastewater Utility Staff 

Federal regulations, state regulations, county policies, and city ordinances dictate 
requirements that are set by law. Policies that originate in the Office of the Mayor, Public 
Works Department, or Wastewater Utility cannot be less stringent or in conflict with those 
laws.  

This chapter defines the long-range wastewater policies that will become the official policy 
of the Wastewater Utility when the City Council adopts this LRWWMP. This chapter also 
summarizes relevant federal, state, and city ordinances and laws.  

3.2 GOAL 
The goal of the City of Renton Wastewater Utility is to provide adequate, reliable 
sanitary sewer service at a minimum cost to the customer. 

Guiding the Wastewater Utility's daily operations as well as its planning activities, the 
policies in this LRWWMP stem from this goal. Objectives and policies that fall into four 
areas of emphasis support this broad service goal: 

1. Customer Service 

2. Financial 
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3. Facilities 

4. Organization 

3.3 WASTEWATER UTILITY POLICIES AND REGULATIONS 
The City’s long-range wastewater policies, City ordinances, and State regulations are 
summarized below. The policies presented herein will become the official policies of the 
Wastewater Utility when the City Council adopts this LRWWMP. Consequently, they are 
presented in the traditional policy format rather than the outline format that the other 
chapters follow. For the actual wording, refer to the indicated sources for the complete text.  

1.0 CUSTOMER SERVICE OBJECTIVE: Ensure the availability of an adequate 
level of sanitary sewer service that is consistent with land use, environmental 
protection, and annexation goals and policies. 

1.1 Sewer facilities and services should be consistent with the growth and development 
concepts directed by the Comprehensive Plan (Policy U-1, 2004 City of Renton 
Comprehensive Plan, adopted November 1, 2004 as amended). 

POLICIES: 

1.2 Ensure and encourage the use of the sanitary sewer system within the urban areas 
in a manner consistent with land use and environmental protection goals and policies 
(Policy U-55, 2004 City of Renton Comprehensive Plan, adopted November 1, 2004 as 
amended). 

1.3 All new developments should be required to connect to the sanitary sewer system, 
except properties zoned for low density single family residential development that are 
located away from environmentally sensitive areas, outside of Aquifer Protection Areas, 
and having adequate soils to support on-site septic systems (Policy U-56, 2004 City of 
Renton Comprehensive Plan, adopted November 1, 2004 as amended). 

1.4 Actively promote connection to the public sewers by all residents within the City’s 
service area (Policy U-72, 2004 City of Renton Comprehensive Plan, adopted November 1, 
2004 as amended). 

1.5 Public Sewer expansions shall not occur in the Rural Area and on Natural Resource 
Lands except where needed to address specific health and safety problems threatening the 
existing structures or the needs of public schools or public school facilities (Policy F-249, 
2004 King County Comprehensive Plan with 2006 amendments, adopted November 1, 
2004 as amended). 
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1.6 Private sewage disposal systems will be allowed within the urban areas, subject to 
city, county, and state regulations and when public sewers are not available (City Code 
Sections 4-6-040.A.1). 

EXISTING REGULATIONS: 

1.7 The owners of private sewerage disposal systems shall operate and maintain the 
facilities in a sanitary manner at all times at no expense to the City (City Code Section 4-6-
040.I.4). 

1.8 The owner or occupant of lands or premises located within the urban growth area 
(as defined in the King County Comprehensive Plan) undertaking new residential or 
nonresidential construction, short subdivision or subdivision from which sewage will 
originate shall connect to a public sewer, provided the sewer utility permits such connection 
(King County Board of Health Rules and Regulations No. 3, 13.04.050). 

1.9 Sanitary sewers, together with all appurtenances, shall be constructed or deferred 
before a final short plat is submitted or a short subdivision is recorded. Sanitary sewers 
shall be constructed to specifications and standards of the Wastewater Utility, approved by 
the Department and in accordance with other standards of the City. A separate 
construction permit will be required for any such improvements, along with associated 
engineered plans prepared per the City drafting standards and associated fees (RMC 4-7-
070J). 

1.10 Unless septic tanks are specifically approved by the Planning/Building/Public Works 
Department and the King County Health Department, sanitary sewers shall be provided by 
the developer at no cost to the City and designed in accordance with City standards. Side 
sewer lines shall be installed eight feet (8') into each lot if sanitary sewer mains are 
available, or provided with the subdivision development (RMC 4-7-070J). 

1.11 Existing development that is within two hundred feet (200') of a public sewer, where 
an on-site system (OSS) is operating, connection to the public sewer is required when the 
sewering authority permits such connection and when: 

a. Repair, modification, or replacement of the system is necessary, or the existing 
OSS has failed and an OSS fully conforming to this title cannot be designed 
and installed; or 

b. At such time that additional construction which in any way affects the on-site 
sewage system is proposed (King County Board of Health Rules and 
Regulations No. 3, 13.04.050). 

c. They are part of a sewer Local Improvement District (LID) (City Code Section 
4-6-040.A). 

1.12 Any new development (residential and non-residential) in Zone 1 of the Aquifer 
Protection Area (APA) shall be required to connect to the City sewer system (City Code 
Section 4-6-040J.1.a.i). 
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1.13 Existing development (residential and non-residential) in Zone 1 of the APA that is 
within the specified proximity of existing or future gravity sanitary sewer shall be required to 
connect to the City sewer system within two (2) years of the availability of the new sewer 
line (City Code Section 4-6-040J.1.a.iii). 

1.14 Any new development (residential and non-residential) in Zone 2 of the Aquifer 
Protection Area shall be required to connect to the City sewer system (New single-family 
residential development on existing lots may be allowed to use on-site disposal systems 
until public sewer service becomes available, as determined by the Wastewater Utility) 
(City Code Section 4-6-040J.2.a.i). 

1.15 The City, at the discretion of the Wastewater Utility, may defer compliance with non-
health related standards dealing with extension, design, or capacity for temporary sanitary 
sewer service. Temporary sanitary sewer service may include pump tests, temporary 
discharge permits, connections for temporary construction sights, or other similar usage. 
The property owner will retain the responsibility and will execute an agreement to either 
directly or financially meet said standards at the direction of the City (City Code Section 4-
9-250). 

1.16 After connection to the sewer system, all private sewage disposal facilities shall be 
abandoned and filled with suitable material as defined by current Seattle-King County 
Health Department regulations, or upon proper cleaning, may be used to dispose of storm 
waters (City Code Section 4-6-040.I.6). 

2.0 PLANNING OBJECTIVE: Ensure that Renton’s sewage collection system is 
consistent with the City’s land use plans and the public health and water quality 
goals of Washington State.  

2.1 Coordinate the extension of sewer service with expected growth and development 
(Policy U-13, 2004 City of Renton Comprehensive Plan, adopted November 1, 2004 as 
amended). 

POLICIES: 

2.2 Apply level of sanitary sewer service standards consistently throughout the service 
area (Policy U-14, 2004 City of Renton Comprehensive Plan, adopted November 1, 2004 
as amended). 

2.3 Preference should be given to sewer system improvements that will support high 
growth areas concurrent with the anticipated growth (Policy U-15, 2004 City of Renton 
Comprehensive Plan, adopted November 1, 2004 as amended). 

2.4 Timely and orderly extension of the sewer system should be provided within the 
City’s existing and future service areas to meet public heath requirements (Policy U-17, 
2004 City of Renton Comprehensive Plan, adopted November 1, 2004 as amended). 
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2.5 Implementation and coordination of programs for the improvement, phasing and 
financing of sewer infrastructure should be developed consistent with the Land Use 
Element of the Comprehensive Plan (Policy U-19, 2004 City of Renton Comprehensive 
Plan, adopted November 1, 2004 as amended). 

2.6 Development should be required to pay an equitable share of construction costs for 
improvements to the sanitary sewer system (Policy U-20, 2004 City of Renton 
Comprehensive Plan, adopted November 1, 2004 as amended). 

2.7 Adequate sewer service capacity should be assured prior to the approval of any 
new development application (Policy U-58, 2004 City of Renton Comprehensive Plan, 
adopted November 1, 2004 as amended). 

2.8 Sewer facilities and services should be in place prior to occupancy of development 
projects (Policy U-18, 2004 City of Renton Comprehensive Plan, adopted November 1, 
2004 as amended). 

2.9 Sewer service should be expanded so that the current levels of service are 
maintained through build-out of the adopted land use (Policy U-59, 2004 City of Renton 
Comprehensive Plan, adopted November 1, 2004 as amended). 

Note:  While land use plans typically deal with twenty-year projections, the sewer facilities 
installed today have a life expectancy of 75 to 100 years. A Sanitary Sewer Utility has to 
consider the current Land Use Plan, historical trends, and predictions for further growth 
when designing sewers. The Utility may install a facility larger than needed for the land use 
projected in the twenty-year plan if additional capacity needs are projected for the long-
term future. It is in the best interests of the ratepayers to obtain the longest use possible 
from a facility and not have to replace newer facilities. 

2.10 Renton should coordinate with the regional wastewater agency and adjacent 
jurisdictions in the planning and maintenance of regional wastewater systems in and near 
the City (Policy U-61, 2004 City of Renton Comprehensive Plan, adopted November 1, 
2004 as amended). 

2.11 For planning purposes, the Wastewater Utility should use sanitary sewer service 
boundaries established by agreement with adjacent municipalities. Where boundaries do 
not exist, the Wastewater Utility shall use natural basins, the County’s Urban Growth 
Boundary, and negotiations with adjacent sewer service providers to determine the ultimate 
service area (LRWWMP). 

2.12 Facilities should be planned and sized to serve natural basins to minimize the need 
for pumping and inter-basin transfers (LRWWMP). 

2.13 Projected sewage flows from development should be calculated based on adopted 
land use plans and policies. These projections should be used as a guide in developing the 
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wastewater Capital Improvement Program (CIP). If and when land use plans and policies 
are revised, the CIP should be adjusted accordingly (LRWWMP). 

3.0 SERVICE AREA EXTENSION OBJECTIVES: Ensure the availability of an 
adequate level of sanitary sewer service to areas annexing to the City or areas within 
the City’s Potential Annexation area. 

3.1 The City of Renton will follow state guidelines that define a City's ability to assume 
facilities in annexation areas (RCW 35.13A and 2004 Renton Comprehensive Plan, Policy 
U-64). 

POLICIES: 

3.2 The City may assume existing portions of adjacent sanitary sewer systems, at the 
discretion of the City Council, when such assumptions promote the logical and efficient 
development of the City’s sanitary sewer system (Policy U-70, 2004 Renton 
Comprehensive Plan, adopted November 1, 2004 as amended). 

3.3 Allow the extension of sanitary sewer services within the City’s Potential Annexation 
Area according to such criteria as the City may require. Sanitary sewer service shall not be 
established within the boundaries of another sewer service provider’s district, except by 
agreement with that provider (Policy U-69, 2004 Renton Comprehensive Plan, adopted 
November 1, 2004 as amended). 

Comment: As the service provider, Renton is the point of contact or focal point. Not all 
regulations or criteria originate with Renton. Some regulations or criteria originate at the 
federal, state, or county level. All applicable regulations will be followed in the provision of 
service in unincorporated areas. 

3.4 Areas annexed without existing municipal sanitary sewer service shall be served by 
Renton unless a service agreement exists or is negotiated with a neighboring utility (RCW 
35.13A.050 and Policy U-65, 2004 Renton Comprehensive Plan, adopted November 1, 
2004 as amended). 

3.5 Areas annexed with existing sanitary sewer service must meet the City's sanitary 
sewer service objectives. Upgrading of sanitary sewer facilities to City standards, within all 
or portions of newly annexed areas will be required if there is a threat to public health and 
safety. If improvements are necessary, they may be accomplished by developer installation 
or LID as a condition of the annexation (Policy U-66, 2004 Renton Comprehensive Plan, 
adopted November 1, 2004 as amended). 

3.6 The City Council shall consider annexations without assumptions of existing 
sanitary sewer facilities under the following conditions:  

a. The sanitary sewer facilities are or will be operated and maintained by an 
adjacent municipal utility; and 
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b. The adjacent utility has executed a service boundary agreement with the City; 
and 

c. The annexation area is better served by the adjacent utility either because of 
location within a drainage basin or because it is the most logical extension of 
facilities (LRWWMP). 

3.7 When areas outside of the city limits annex to the City, they must be provided with 
an adequate level of sewer service. The City of Renton will serve annexed areas that do 
not have sewer service unless a service agreement exists or is negotiated with a 
neighboring utility. Annexed areas with existing sanitary sewer service must meet the City's 
sanitary sewer service objectives as they are defined within the LRWWMP. However, 
upgrading sanitary sewer facilities to all City sanitary sewer standards will be required only 
if there is a threat to public health and safety. As a condition of the annexation, 
improvements may be required, which can be constructed by developer installation or LID 
(LRWWMP). 

3.8 In the Urban Growth Area all new development shall be served by public sewers, 
unless application of this policy to a proposal for a single-family residence on an individual 
lot would deny all reasonable use of the property (2004 King County Comprehensive Plan 
with 2006 Amendments, Policy F-245). 

3.9 King County shall work with cities, special purpose districts, and other local service 
providers and citizens to identify and distinguish local and countywide services. Over time, 
cities will assume primary responsibility for coordination the provision of local services 
delivery. The County will assume primary responsibility for coordinating the provision of 
countywide services, including countywide services that must be delivered within city 
boundaries. The County will also work with cities, special purpose districts, and other 
counties to identify regional services and facility needs, and develop strategies to provide 
them (2004 King County Comprehensive Plan with 2006 Amendments, Policy F-102). 

3.10 Sanitary sewer service to properties outside the City’s corporate limits will not be 
permitted except under the following conditions: 

EXISTING REGULATIONS: 

a. Public Entity: The applicant is a municipal or quasi-municipal corporation 
including a school, hospital or fire district, County of King, or similar public 
entity; or 

b. Necessary Service: Service is necessary to convert from a failed or failing 
septic system or in the area that has been defined by the Seattle-King County 
Health Department as a health concern area; or 

c. Vested Service: Those properties for which the City has granted a valid sewer 
availability certificate prior to July 21, 2008 and the project has a current vested 
right to build; or 

d. In the City’s Sewer Service Area, Existing Legal Lot(s) Desiring to Construct 
One Single-Family Residence or Connect One Existing Single Family 
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Residence: The Administration may approve the connection of one single-
family residence on an existing legal lot. 

In any case, as a condition of sewer service by the City of Renton, the property owner(s) 
shall execute a covenant to annex for each parcel when the property being provided sewer 
service is within Renton’s Potential Annexation Area (PAA) (City Code Section 4-6-040.C). 

4.0 FINANCIAL OBJECTIVE: Provide sound financial policies on which to base 
operations of the Wastewater Utility that will allow the utility to meet its overall goal. 

4.1 Criteria should be established for developing the fees and rates necessary to 
maintain the Wastewater Utility’s established level of service (LRWWMP). 

POLICIES: 

4.2 The Wastewater Utility shall be operated as an enterprise utility (financially self-
supporting) (LRWWMP). 

4.3 The Wastewater Utility should use a rate setting process that complies with 
standards established by the American Public Works Association (LRWWMP). 

4.4 The Wastewater Utility should use cost-based rates and additional charges that: 
a. Recover current, historical, or future costs associated with the City of Renton's 

sanitary sewer system and services. 
b. Equitably charge utility customers to recover costs commensurate with the 

benefits they receive. 
c. Provide adequate and stable sources of funds to cover the current and 

projected annual cash needs of the Wastewater Utility (LRWWMP). 

4.5 Portions of the revenue generated from sewer user rates will be used for 
wastewater utility related capital improvement projects, including debt service for the 
projects (City Code Section 8-5-15F). 

4.6 New customers seeking to connect to the sanitary sewer system shall be required 
to pay charges for an equitable share of the cost of the system. Revenue from these 
charges is used to finance part of the CIP (City Code Section 4-1-180.C). 

4.7 Customers should be charged for supplemental, special purpose services through 
separate ancillary charges based on the cost to provide the service. Ancillary charges 
create more equitable fees and increase operating efficiency for services to customers. 
Revenue from ancillary charges should be used to offset operations and maintenance 
costs (LRWWMP). 

4.8 The utility should maintain information systems that provide sufficient financial and 
statistical information to ensure conformance with rate-setting policies and objectives 
(LRWWMP). 
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4.9 Rates shall be developed using the cash basis to determine the total revenue 
requirements of the Wastewater Utility (LRWWMP). 

4.10 User charges shall be sufficient to provide cash for the expenses of operating and 
maintaining the Wastewater Utility. To ensure the fiscal and physical integrity of the 
Wastewater Utility, an amount shall be set aside each year for capital expenditures from 
retained earnings, that is, an amount shall be set aside to cover some portion of the 
depreciation of the physical plant. The amount may be transferred from the Sanitary Sewer 
Fund to the Construction Fund for general purposes, or for specific purposes, such as 
creating a reserve for main replacement (LRWWMP). 

4.11 A Working Capital Reserve will be maintained to cover emergencies, bad debts, 
and fluctuations in cash flow (LRWWMP). 

4.12 The customer classes for the utility shall be single-family (including attached single-
family), commercial (including multi-family), and industrial (City Code Section 4-6-040.E.2). 

4.13 The inflation rate should be based on information provided by the Finance 
Department (LRWWMP). 

4.14 Large industrial users should be charged for services on the same basis as all other 
users (LRWWMP). 

4.15 The utility should use generally accepted cost allocation principles for all cost 
allocation purposes (LRWWMP). 

4.16 The utility fees and charges should be calculated for the service area as a whole. 
Rates should be the same regardless of location (except for the inside/outside City 
distinction discussed below) (LRWWMP). 

4.17 When the City takes over existing service of properties outside the City limits by 
agreement with an adjacent district, the City shall charge the normal in-city rates 
(LRWWMP). 

4.18  For customers residing outside the City limits, sanitary sewer rates are 1.5 times 
the residential City rates (City Code Section 8-5-15C). 

EXISTING REGULATIONS: 

4.19 Renton provides for a senior and/or disabled citizen discount on City sewer rates 
(City Code Section 8-5-15D4). 

4.20 Owners of properties that have not been assessed or charged an equitable share of 
the cost of the sanitary sewer system shall pay, prior to connection to the system, one or 
more of four charges: 

a. System Development Charge 
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b. Special assessment charge 
c. Latecomer's fees 
d. Inspection/approval fees (City Code Sections 4-1-180.C, 4-1-180.D, and 4-1-

180.E) 

5.0 FACILITY OBJECTIVE: Provide a wastewater collection system that ensures 
adequate capacity and system reliability, is consistent with land use and 
environmental protection goals and policies, and is well maintained. 

5.1 Design criteria should be established to provide an optimum performance level and 
a standard of quality for the sanitary sewer system (LRWWMP). 

POLICIES: 

5.2 All lift stations that will be converted to public maintenance shall have control and 
telemetry systems that are consistent and compatible with the current City system 
(LRWWMP). 

5.3 Joint use facilities will be pursued only in those areas where they would improve 
reliability or reduce operating costs. All joint use facilities must comply with City policy and 
design standards (LRWWMP). 

5.4 Public sewers shall conform to the latest standards of the City of Renton, as 
adopted by City Code as well as the Department of Ecology Criteria for sewage works 
design and the Recommended Standards for Sewage Works of the Great Lakes-Upper 
Mississippi River Board of State Sanitary Engineers. The standards are subject to review 
by the Department of Ecology of Washington State. All public sewer extensions shall 
conform to City standards and be consistent with the City LRWWMP (City Code Section 4-
6-040.F.2). 

EXISTING REGULATIONS: 

5.5 The public sewer shall be ductile iron American Water Works Association (AWWA) 
C 151, that is with Type II push-on or Type III mechanical joints, together with cement 
mortar lining that is 3/32 of an inch in accordance with AWWA C 104, or polyvinyl chloride 
(PVC) plastic pipe American Society for Testing Methods (ASTM) D 3034, or concrete non-
reinforced ASTM C14 Class 2, or concrete reinforced ASTM C76. Rubber gaskets for 
concrete pipe shall meet ASTM C443 standards. Rubber gaskets for PVC pipe shall meet 
ASTM 1869 standards. However, public sewers installed in filled or unstable ground, in 
areas with high ground water levels, or in areas where the potential for infiltration occurs, 
may be required to be either ductile iron, or PVC plastic pipe. Exact pipe material shall be 
as determined by the Wastewater Utility. Alternative pipe materials may be considered by 
the Wastewater Utility on a case-by-case basis. Minimum size shall be 8 inches in diameter 
(City Code Section 4-6-040.F.3). 
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5.6 Manholes shall be installed at the end of each line, at all changes of grade, size or 
alignment, and at distances no greater than 400 feet for 15-inch diameter sewers or 
smaller. Greater spacing may be permitted in larger sewers. Manholes shall be a minimum 
of 48 inches in diameter, shall be precast concrete or cast in place concrete, with steel 
reinforcement. Steps shall be placed at 1-foot intervals, conforming to current safety 
regulations. 

The manhole covers shall be 24-inch diameter cast iron frame and lid. All connections to 
the manhole shall match the existing inverts or have a drop connection in accordance with 
standards (City Code Section 4-6-040.F.5).  

5.7 All private lift stations for commercial or multi-family use shall have alarm and 
standby emergency operation systems, and meet or exceed Department of Ecology 
specifications as detailed in Recommended Standards for Sewage Works. All private 
single-family lift stations shall meet or exceed City standards for that type of facility (City 
Code Section 4-6-040.F.6). 

5.8 All person(s) or local improvement districts desiring to extend sanitary sewer mains 
as part of the City's system must extend said mains under the supervision of the 
Wastewater Utility (City Code Sections 4-6-040.F.7). 

5.9 No property shall be served by City sewer unless the sewer main is extended to the 
extreme boundary limit of said property as required by this section. All extensions shall 
extend and cross the full width of the property to be served by sewer except when shown 
by engineering methods, to the satisfaction of the Wastewater Utility, that future extension 
is not possible or necessary. If an exemption is granted, the property owner is not relieved 
of the responsibility to extend the main and shall execute a covenant agreeing to 
participate in an extension if, in the future, the Wastewater Utility determines that it is 
necessary (City Code Sections 4-6-010.B). 

5.10 Any facility improvements, identified by the current adopted LRWWMP, that are not 
installed or are being installed must be constructed by the property owner(s) or 
developer(s) desiring service (City Code Sections 4-6-040.B). 

5.11 Any party extending utilities that may serve other than that party's property may 
request a latecomers' agreement from the City (see City Code Chapter 5, Title IX for 
methodology) (City Code Sections 9-5-1). 

5.12 Any party required to oversize utilities may request that the utility participate in the 
cost of the project (City Code Section 4-6-010.C). 

5.13 Grease and oil interceptors or other approved methodology, shall be required on all 
restaurant, garage, and gas station premises and shall be so situated as to intercept the 
sources of grease and oil wastes but exclude domestic or human wastes. Grease, oil, and 
sand interceptors shall be provided in any other case if, in the opinion of the Wastewater 
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Utility, they are necessary for the proper handling of liquid wastes. All interceptors shall be 
of a type and capacity approved by the Wastewater Utility (City Code Section 8-5-11). 

5.14 Old building sewers may be used in connection with new buildings only when, after 
examining and testing them, the Wastewater Utility finds they meet all standards and 
specifications of the City (City Code Sections 4-6-040.G.13). 

5.15 The size and slope of the building sewer shall be subject to the approval of the 
Wastewater Utility. The standard minimum sizes and slopes are (City Code Sections 4-6-
040.G.3): 

a. 4 inches at a 2 percent slope (1/4 inch per foot) for single-family residential. 
b. 6 inches at a 2 percent slope (1/4 inch per foot) for multi-family, commercial, or 

industrial. 

In no event shall the diameter of the side sewer stub be less than 6 inches. The 
Wastewater Utility may allow, under certain circumstances, a 6-inch side sewer to be laid at 
no less then 1 percent (1/8 inch per foot). A grade release holding the City harmless for the 
flatter slope will be required. 

5.16 If a building cannot be served by a gravity system an approved, private lift station 
may be utilized to provide service (City Code Sections 4-6-040.G.5). 

6.0 MAINTENANCE OBJECTIVE: Maintain the sanitary sewer system in a safe, 
reliable, and efficient operating condition. 

6.1 The City will maintain its wastewater collection system according to the following 
guidelines: 

POLICIES: 

a. Maintenance shall be performed by the sanitary sewer maintenance staff and 
supervised by the Field Superintendent. 

b. All maintenance personnel shall be trained in the procedures and techniques 
necessary to efficiently perform their job descriptions. 

c. Dry, heated shop space shall be available to all maintenance personnel. 
d. Tools shall be obtained and maintained to repair all items whose failure will 

impact the ability to meet other policy standards. 
e. Spare parts shall be stocked for all equipment items whose failure will impact 

either the ability to meet other policy standards or the inability to continue 
providing service to customers (LRWWMP). 

6.2 The City should provide a preventive maintenance schedule for all facilities and 
equipment. This schedule should be based on the functional and economically useful life of 
the equipment and facilities as determined by the manufacturer or industry experience. 

a. Worn parts should be repaired, replaced, or rebuilt before they have a high 
probability for failure. 
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b. Where feasible and practical, equipment should be replaced before it becomes 
obsolete (LRWWMP). 

6.3 The City will maintain the wastewater collection system in a timely manner that 
provides service continuity to the customer.  

a. Equipment breakdown repairs will be made even if overtime labor is involved. 
b. Equipment that is taken out of service for maintenance will be returned to 

service as soon as possible (LRWWMP). 

6.4 Written records and reports should be maintained on each facility and item of 
equipment showing its operation and maintenance history (LRWWMP). 

6.5 The property owner is responsible for and shall maintain side sewer stubs (that 
portion of the side sewer within the right-of-way or easement). If a side sewer becomes 
plugged, it is the property owner's responsibility to correct the problem. The City will assist 
in locating the side sewer based on any as-built records it has. If it is determined that the 
problem exists within the City sewer main, the City will provide professional clean up and 
repair service (LRWWMP). 

6.6 A vulnerability analysis will be performed to determine a reasonable "worst case" 
failure for each basin. The analysis will consider the failure of the interceptor and trunk 
sewers, failure of the largest mechanical component, and power failure to a single power 
grid (LRWWMP). 

6.7 Restaurants and other food processing establishments, garages, and gas stations 
shall install and maintain grease traps, grease and oil interceptors, or other approved 
methodology on their premises as determined by the Wastewater Utility (City Code Section 
8-5-11). 

EXISTING REGULATIONS: 

7.0 ORGANIZATIONAL OBJECTIVE: Provide the organizational structure and staff 
necessary to operate the City of Renton's Wastewater Utility system efficiently. 

7.1 The Wastewater Utility is responsible for operating the sanitary sewer system, 
including its planning, design, operations and maintenance, records management, 
customer service, and construction management (LRWWMP). 

POLICIES: 

7.2 The Wastewater Utility shall consist of two sections: Wastewater Utility Systems 
Section and Wastewater Maintenance Section. The Wastewater Utility Systems Section is 
responsible for project management of CIP projects, planning and design, and customer 
service. Wastewater Maintenance Section is responsible for inspection, testing and repair 
of facilities, routine preventative maintenance, and responding to emergencies 
(LRWWMP). 
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7.3 Wastewater Utility customer service is performed by the Planning/Building/Public 
Works Customer Service Division (general) and by the Wastewater Utility staff (technical) 
(LRWWMP). 

7.4 Provide the levels of staffing and diversity of skills necessary to operate the City's 
wastewater utility system (LRWWMP). 

7.5 The Wastewater Utility should utilize the expertise in other City departments, 
according to inter-departmental agreements, to augment the Wastewater Utility's expertise 
(LRWWMP). 
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Chapter 4 

PLANNING CONSIDERATIONS AND DESIGN CRITERIA 

4.1 INTRODUCTION 
This chapter describes the City of Renton's land use policies, and the sewer system's design 
criteria. It then describes how land use policies and design criteria were used to develop 
saturation flow rates that were the basis for a hydraulic computer analysis of the existing 
system. 

The City of Renton's land use policies and its sewer system are connected with adjacent sewer 
systems' policies and systems in several ways. Existing land use provides the basis for 
designing properly sized sewerage facilities, including trunks, interceptors, and lift stations. 
Most of the basins served in part by the City are also served in part by other cities or districts. In 
most cases Renton's sewers are downstream, or at the receiving end of the effluent, from the 
systems adjacent to the City. Therefore, proper planning for Renton's sewers requires that the 
plans of these adjacent utilities be evaluated.  

In addition to adjacent utility plans, the land use plans and policies of King County and the 
Growth Management Planning Council were also considered. As discussed below the entire 
planning area is within the Urban Growth Boundary (UGB) established by the Growth 
Management Planning Council. Renton supports the countywide framework policies (F-245 and 
F-102) that call for the designated Urban Area to be served with sanitary sewers and prefers 
cities as the provider of sewer services. The entire study area has been designated Urban by 
the 2004 King County Comprehensive Plan with 2006 Amendments. 

4.2 PLANNING AREA 
The Planning Area for this LRWWMP was developed using a variety of criteria. Because many 
of the adjacent utilities have sanitary sewer facilities that border the Renton City Limits, the 
proposed sewer service area for the most part, corresponds with the current city limits and 
urban growth boundary, as shown in Figure 4.1. Deviations from this norm did occur in the 
following areas: 

• As of the adoption of Renton’s 1998 Long-Range Wastewater Management Plan, 
Renton’s sanitary sewer service area has been extended to the UGB for the East Cedar 
River Basin, which coincides with Renton’s Potential Annexation Area (PAA), extending to 
the urban growth boundary. Sewer extensions into this portion of the service area will be 
primarily driven by development within this basin and the need to provide public sewer to 
the three schools in the area. Consistent with the Countywide Planning Policies, the 
current Comprehensive Land Use Plan for the City of Renton has included the East 
Cedar River basin within the City's Planning Area.



FIGURE 4.1
CITY OF RENTON

LONG-RANGE WASTEWATER
MANAGEMENT PLAN

SEWER SERVICE AREA
ADJACENT SEWER UTILITIES

JANUARY 2008
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• The City of Renton has negotiated service area boundaries along the common borders 
with Coal Creek Water and Sewer District, Soos Creek Water and Sewer District, Skyway 
Water and Sewer District, and Cedar River Water and Sewer District. The study area 
includes the agreed upon service area boundaries.  

• Natural boundaries in certain areas make the City of Renton the logical sanitary sewer 
provider to them. The study area includes a portion of the area to the east of the Green 
River within the City of Tukwila.  

As described in Chapter 2, the City of Renton serves six drainage basins, which are: 1) Black 
River, 2) Downtown, 3) East Cedar River, 4) East Lake Washington, 5) May Valley, and 6) 
West Cedar River. 

City of Renton, City of Tukwila, City of Kent, and Soos Creek Water and Sewer District provide 
service within the Black River Basin. Soos Creek Water and Sewer District also provides 
service within the Black River and West Cedar River Basins. Skyway Water and Sewer District 
serves parts of the Downtown Basin. May Valley Basin is partially served by Coal Creek Water 
and Sewer District.  

4.3 LAND USE 

4.3.1 City Of Renton Land Use 

The existing land use pattern of the City of Renton reflects 100 years of settlement and 
expansion. The original City was settled in the broad floodplain at the confluence of the Cedar 
and Black Rivers along the shore of Lake Washington. The downtown, the Renton Municipal 
Airport, and the Boeing/PACCAR industrial area now occupy these lands. Significant 
redevelopment is anticipated for the downtown and portions of the former Boeing industrial area 
over the next 15 to 20 years.  

The Landing Development sits on approximately 60 acres of former Boeing Industrial Land. 
This development currently consists of various retail uses and a significant multi-family 
component. This development will continue to expand within its existing 60-acres over time as 
current surface parking is replaced by structured parking, thus permitting future infill of 
additional retail, residential, and commercial office applications. Phase II of the landing includes 
an additional approximate 30 acres of land for similar uses as phase I. The initial development 
of the Landing was a partnership between the City and the developer Harvest Partners. The 
City installed the base Public Works infrastructure improvements within the newly established 
public roadways, including roads, storm drainage, water, and sanitary sewer. 

Areas immediately north and south of downtown are characterized by older, single-family 
development interspersed with small-scale multi-family developments.  
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Outside of the central business district, commercial areas are concentrated along the major 
arterials and freeway exchanges, including Rainier Avenue, Grady Way, Sunset Boulevard, NE 
4th Street, the NE 44th Street exit from Interstate 405, and SW 43rd Street. These areas are 
generally characterized by low intensity, auto-oriented strip commercial, but also include 
Renton's automall along Grady Way and several large-scale retailers. 

South of downtown to the city limits, the Green River Valley has developed, with manufacturing, 
office and warehouse uses. The south and eastern portions of the valley include some 
commercial uses. The Valley has experienced significant development activity in recent years, 
primarily comprised of a number of new warehouses, offices, and bulk retail, among other uses. 
Significant residential development has occurred on the uplands above the Green River Valley, 
downtown and East Kennydale area. These areas are primarily comprised of single-family 
neighborhoods, although some concentrations of multi-family and commercial uses exist. West 
of the downtown, residential development extends seamlessly from Renton up onto the West 
Hill of unincorporated King County. On the east side of the service area, residential 
development extends from downtown to the UGB with the denser development closer to 
downtown and becoming less dense as you travel east. Renton's PAA and sanitary sewer 
service area on the East Renton Plateau is generally characterized by large-lot single family, 
moderate density single-family developments, and vacant, un-platted parcels. This is an area 
where the City has seen significant single-family growth occur. The City anticipates continued 
expansion of the sewer system within the areas containing larger or grouped tracts of 
undeveloped or underdeveloped parcels where the zoning supports the cost of the extensions. 

The geography and hydrology of the Renton vicinity as well as a proactive parks acquisition 
program by the City of Renton combine to provide significant open spaces that constitute a 
passive land use. Some larger examples include lands adjacent to the Cedar River and May 
Creek, Gene Coulon Park on Lake Washington, the Black River Riparian Wildlife Habitat area 
and habitat areas of the Green River Valley. 

The City has had a Comprehensive Plan since 1965. The current plan, adopted in 2004 and 
annually amended, was developed and approved under the regulatory requirements of the 
Washington State Growth Management Act (GMA) and the policy framework of the King 
County Countywide Planning Policies. While the plan includes Transportation, Housing, Capital 
Facilities, Utilities, Downtown, Economic Development, and Environmental Elements, it is the 
policy decisions expressed in the Land Use Element that gives the plan its primary direction and 
cohesiveness. This LRWWMP proceeds from and supports the policies and Land Use Map of 
the Comprehensive Plan. Utility Element policies have been addressed in Chapter 3. 

To the extent that the City has jurisdiction or can require compliance, development within the 
service area must be consistent with Renton's Comprehensive Plan. Consistency with certain 
elements of the Comprehensive Plan is required as a condition of sanitary sewer service 
outside the city limits. The Comprehensive Plan is intended to provide the basis for all 
development regulations, functional plans and other City plans and programs that may in some 
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way support, implement or derive from the City's land use plans. The Comprehensive Plan is a 
broad statement of community goals and policies that direct the orderly and coordinated 
physical development of the City. The Comprehensive Plan anticipates change and provides 
specific guidance for future legislative and administrative actions. The Comprehensive Plan 
also serves as a guide for designating land uses and infrastructure development as well as 
developing community services.  

Sewer service outside the City is currently restricted to only single family uses on existing 
platted lots, quasi public agencies, existing developments with confirmed health related issues 
to their existing on-site system, and those developments with vested sewer availability letters 
prior to the adoption of this current code. 

The purpose of this code is to allow for existing and proposed single family to connect on an 
existing lot, allow public uses the ability to connect, recognize uses that may have health issued 
that need to be addressed and recognize those developments with existing legal sewer 
availability letters. 

All new development, either residential requiring subdivision, or other type uses (Multi family, 
commercial, etc.) will be required to annex into the City prior to receiving sanitary sewer service. 

4.3.2 City of Renton Land Use Designations 

The Land Use Map adopted on December 10, 2007 within the Land Use Element of the 
Comprehensive Plan represents the intended future pattern of land uses in the planning area as 
shown in Figure 4.2. The service area addressed in the LRWWMP includes most of the area 
within the existing city limits, the urban growth boundary and one area outside the urban growth 
boundary. The areas outside of the City includes 117 acres within the city limits of Tukwila, 
approximately 15 acres within the city limits of Kent and unincorporated areas in Renton’s 
potential annexation area. The only area outside the urban growth boundary that Renton 
provides service to is the Apollo Elementary School. 

The district designations on the Land Use Map correspond to policies in the Land Use Element 
of the Comprehensive Plan and are implemented by the City's adopted Zoning Map and Zoning 
Code. The land use designations are described below. 

4.3.2.1 RESIDENTIAL DESIGNATIONS 

4.3.2.1.1 Residential Low Density Land Use Designation 

The designation is intended to guide development on land appropriate for a range of low 
intensity residential and employment where land is either constrained by sensitive areas or 
where the City has the opportunity to add larger-lot housing stock, at urban densities of up to 4-
dwelling units per net acre (du/net acre), to its inventory.  
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4.3.2.1.2 Residential Single Family Land Use Designation 

Lands in the Residential Single Family Designation are intended to be used for quality 
residential detached development organized into neighborhoods at urban densities. It is 
intended that larger subdivision, infill development, and rehabilitation of existing housing be 
carefully designed to enhance and improve the quality of single-family living environments. 

4.3.2.1.3 Residential Medium Density Land Use Designation 

The Residential Medium Density designation is intended to create the opportunity for 
neighborhoods that offer a variety of lot sizes, housing, and ownership options. 

4.3.2.1.4 Residential Multi-Family Land Use Designation 

The multi-family residential land use designation is intended to encourage a range of multi-
family living environments that provide shelter for a wide variety of people in differing living 
situations, from all income levels, and in all stages of life. 

4.3.2.2 CENTER DESIGNATIONS 

The City's Comprehensive Plan is based, in part, on a hierarchy of mixed-use centers, primarily 
comprised of residential and commercial uses. These areas are intended to be urban in land 
use and pedestrian in orientation. The centers vary in terms of the intensity of development and 
the range of intended market area for the goods and services provided. Center boundaries are 
intended remain relatively static. 

4.3.2.2.1 Center Village Land Use Designation 

Center Village is characterized by areas of the City that provide an opportunity for 
redevelopment as close-in urban mixed-use residential and commercial areas that are 
pedestrian oriented. These areas are anticipated to provide medium to high-density residential 
development and a wide range of commercial activities serving citywide and sub-regional 
markets. Center Villages typically are developed within an existing suburban land use pattern 
where opportunities exist to modify the development pattern to accommodate more growth 
within the existing urban areas by providing for compact urban development, transit orientation, 
pedestrian circulation, and a community focal point organized around an urban village concept. 

4.3.2.2.2 Urban Center Downtown Land Use Designation 

The Urban Center - Downtown (UC-D) is expected to redevelop as a destination shopping area 
providing neighborhood, citywide, and sub-regional services and mixed-use residential 
development. UC-D residential development is expected to support urban scale multi-family 
projects at high densities, consistent with Urban Center policies. Projects in the UC-D are 
expected to incorporate mixed-uses including retail, office, residential, and service uses that 
support transit and further the synergism of public and private sector activities. In the 
surrounding neighborhoods, infill urban scale townhouse and multi-family residential 
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developments are anticipated. Site planning and infrastructure will promote a pedestrian scale 
environment and amenities. 

4.3.2.2.3 Urban Center North Land Use Designation 

The purpose of the Urban Center North Land Use Designation (UC-N) is to redevelop industrial 
land for new office, residential, and commercial uses at a sufficient scale to implement the 
Urban Centers criteria adopted in the Countywide Planning Policies. This portion of the Urban 
Center is anticipated to attract large-scale redevelopment greater than that in the UC-D, due to 
the large available land holdings under single ownership. In addition, this new development is 
expected to include a wider group of uses including remaining industrial activities, new research 
and development facilities, laboratories, retail integrated into pedestrian-oriented shopping 
districts, and a range of urban-scale mixed-use residential, office and commercial uses. The 
combined uses will generate significant tax income for the City and provide jobs to balance the 
capacity for the more than 5,000 additional households in the Urban Center. Development is 
expected to complement the UC-D. 

4.3.2.3 EMPLOYMENT AREA DESIGNATIONS 

4.3.2.3.1 Employment Area - Industrial 

The Employment Area-Industrial designation is intended to provide continued opportunity for 
manufacturing and industrial uses that create a strong employment base in the City. 

4.3.2.3.2 Employment Area - Valley 

The purpose of the Employment Area-Valley designation is to allow the gradual transition of the 
Valley from traditional industrial and warehousing uses to more intensive retail service and 
office activities. The intent is to allow these new activities without making industrial uses non-
conforming and without restricting the ability of existing businesses to expand. 

4.3.2.4 COMMERCIAL DESIGNATIONS 

4.3.2.4.1 Commercial Neighborhood Land Use Designation 

The purpose of Commercial Neighborhood designation is to provide small scale, low-intensity 
commercial areas located within neighborhoods primarily for the convenience of residents who 
live nearby. Uses should be those that provide goods and services. In addition, a limited 
amount of residential opportunities should be provided. 

4.3.2.4.2 Commercial/Office/Residential Land Use Designation 

The Commercial/Office/Residential (COR) designation provides opportunities for large-scale 
office, commercial retail, and multi-family projects developed through a master plan and site 
plan process incorporation significant site amenities and/or gateway features. COR sites are 
typically transitions from an industrial use to a more intensive land use. The sites offer 
redevelopment opportunities on Lake Washington and/or the Cedar River. 
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4.3.2.4.3 Commercial Corridor Land Use Designation 

The Commercial Corridor district is characterized by concentrated, pre-existing commercial 
activity, primarily in a linear urban form, that provides necessary goods and services for daily 
living, accessible to near-by neighborhoods, serving a sub-regional market and accommodating 
large volumes of traffic.  

Table 4.1 lists the acreage of Renton's proposed sanitary sewer service area by Renton 
Comprehensive Plan land use designation and with reference to the city limits. As noted above, 
portions of the proposed service area are within another. For those areas outside Renton’s 
Comprehensive Planning area, land use designations are adopted by different jurisdictions.  

4.3.2.5 School Designations 

The City of Renton serves public elementary, middle, and high schools from the Issaquah and 
Renton School districts in addition to private schools, Renton Technical College, and a 
University of Phoenix campus. These schools are spread throughout Renton and can be found 
within each service basin except for the May Valley Basin (Figure 4.3). There are three schools 
in Renton’s service area, Liberty High School, Maywood Middle School, and the Briarwood 
Elementary School that are not currently connected to the public sewers. All three of these 
schools are in the East Cedar River Basin. 

Table 4.1 Land Use of Renton’s Sewer Service Area  
Long Range Wastewater Management Plan 
City of Renton 

Land Use Designation 
Area in Acres  

(Existing City Limits) Area in Acres (PAA) 

Residential Low Density 2,151 2,019 

Residential Single Family 3,820 63 

Residential Medium 603 154 

Residential Multi-Family 511 0 

Center Village  208 0 

Urban Center Downtown  223 0 

Urban Center North  356 0 

Employment Area - Industrial  532 0 

Employment Area - Valley  1,763 0 

Commercial Neighborhood  28 0 

Commercial / Office / Residential  154 0 

Commercial Corridor  897 0 

Total 11,246 2,236 
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4.3.3 King County Land Use 

The 2008 King County Comprehensive Plan  directs Land use within the unincorporated 
portions of the study area. Policy F-249 identifies that “Public Sewer expansions shall not occur 
in the Rural Area and on Natural Resource Lands except where needed to address specific 
health and safety problems threatening structures permitted before the effective date of the 
County Plan or the needs of public facilities such as schools.”  

The City does not see potential service to rural areas as a major impact to our proposed service 
area. The City will address the need(s) for expansion into the rural area in concurrence with 
King County comprehensive planning providing for the ability or need for sanitary sewer service. 

All of the service area in unincorporated King County is designated "urban", with the exception 
of the service to Apollo Elementary School just east of the urban growth areas (UGAs). UGAs 
are intended to develop at urban densities and with urban service levels. Under the growth 
management concept, these areas are expected to accommodate the majority of King County’s 
population and employment growth. The UGB is the division line between the designated urban 
and rural areas that defines the eastern boundary of Renton’s PAA. According to the King 
County Countywide Planning Policies that provide a policy framework for all comprehensive 
plans in King County, cities may not annex areas outside the UGB nor may they provide sewer 
service, except in cases of threat to public health. 

Unincorporated areas of King County are divided into community planning areas, each with a 
community plan. These community plans were adopted as part of the 2008 King County 
Comprehensive Plan. Where conflicts or inconsistencies between the policies of the community 
plans and the County’s Comprehensive Plan occur, the Comprehensive Plan takes precedence. 
Three community plans, Soos Creek, West Hill, and Newcastle, cover most of the 
unincorporated areas within the study area of this plan. 

4.3.4 City of Kent Land Use 

City of Kent Planning Services assures quality in the land development process by effective 
administration of land use codes and compliance with the GMA. Planning Services is guided by 
and committed to public participation, customer service, and helping to attain the highest 
possible quality of life for all Kent citizens. The Comprehensive Plan Land Use Map provides 
the general vision for the City's growth over the next twenty years, and provides a framework 
for amendments to the City's official Zoning Districts Map. Approximately 15 acres of the City of 
Renton’s sewer service area are within the City of Kent. This area is designated as single-family 
residential. 

4.3.5 City of Tukwila Land Use 

During 2004, Tukwila updated its Comprehensive Plan to ensure that it meets statewide 
planning regulations. Key topics included reviewing policies and development codes for 
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environmentally sensitive areas, as well as adopting new countywide housing and employment 
targets. Tukwila’s Comprehensive Plan is the guiding document or "blueprint" for how Tukwila 
will manage future growth and development over the next twenty years. The Comprehensive 
Plan was adopted in 1995, with opportunities for amendments each year. Approximately 
117 acres of the City of Renton’s sewer service area are within the City of Tukwila. 40 acres are 
within the Tukwila Urban Center that contains an intense diverse mix of use that will continue to 
evolve over time. The center is a regional commercial/industrial area with limited mixed use 
residential. The remaining area is designated as Commercial/Light Industrial. 

Table 4.2 displays the land use designations for those areas within Renton's service area that 
are outside of the City of Renton but not inside Renton's PAA. 

Table 4.2 Land Use Designations for Areas Outside Renton’s PAA 
Long Range Wastewater Management Plan 
City of Renton 

Jurisdiction (Designation) Land Use (Density) Area in Acres 

Kent (US) Urban Separator (1 unit / acre 
maximum) 

15 

Tukwila (Commercial/Light 
Industrial) 

Commercial/Office/Light Industrial 77 

Tukwila (Tukwila Urban Center) Commercial/Office/Light Industrial/ Multi-
Family (22 du/acre maximum) 

40 

King County Apollo Elementary School 12 

4.3.6 Adjacent Utility Systems/Joint Use, Service Agreements and Related 
Plans 

The City has entered into several joint use and service agreements with neighboring districts 
and private customers when it has been economically beneficial. A list and a summary of these 
joint use and service agreements are presented below. The full text for each of these 
agreements is presented in Appendix A.  

• Coal Creek Utility District (formerly Water District No. 107) 
– CAG-035-075, 1975 - Construction of an interceptor line from the City of Renton 

sewer service area through Water District No. 107 to a collection trunk operated by 
the Municipality of Metropolitan Seattle. 

– Sewer Utility Franchise, 1987 - The City of Renton granted Water District No. 107 
the right to install sewer lines within the service area of Water District No. 107. 

– CAG-01-031, 2001 - Sewer service boundary clarification. 
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• City of Kent 
– CAG-012-83, 1983 – Provides for the installation of a sanitary sewer main that is 

owned and operated by the City of Renton and allowing the City of Renton to 
provide sewer service to the adjacent properties that are in the Kent service area. 

• King County 
– Franchise No. 14056, 2001 - Grants the City of Renton the right to construct sewer 

lines along County roads. 

• Soos Creek Water and Sewer District, formerly called Cascade Sewer District 
– Resolution 1234 AG-764-64, 1964 - Interceptor sewer line from the Cascade sewer 

system through portions of the City of Renton to the sewer system of the 
municipality of Metropolitan Seattle. 

– Agreement CAG-039-074, 1974 - Extension of the City of Renton’s sewer service to 
certain areas within the Cascade sewer service area. 

– CAG-083-91, 1991 - Soos Creek Water and Sewer District to provide sewer service 
to certain properties within the Renton city limits. 

– CAG - 097-164, 1997 - Revision of the water sewer service boundary. 
– CAG -083-91 Addendum 1-04, 2004 - The Soos Creek Water and Sewer District 

may connect certain properties (described in the 1991 agreement) to the Renton 
Sewer System. 

• Skyway Water and Sewer District 
– CAG-03-197, 2003 - Sewer and water service boundary clarification. 
– CAG-06-170, 2006 - Skyway Water and Sewer District may connect a portion of 

their service area into the City of Renton’s sewer facilities. 

• Cedar River Water and Sewer District 
– CAG-99-014, 1999 - Water and sewer service boundary clarification. 

The City is surrounded by seven adjoining sewer utility entities, as previously shown in Figure 
4.1. These adjacent utility entities are listed below. 

4.3.6.1 Coal Creek Water and Sewer District 

Coal Creek Water and Sewer District (formerly King County Water District No. 107) provides 
sewer service in part of the May Valley Basin. The District adopted a Comprehensive Sewer 
Plan in 1988. They are currently preparing an update to that plan. Its plan for serving May 
Valley Basin includes diverting approximately 1,000 acres from the May Valley Basin to the 
Coal Creek Basin on an interim basis. This plan is based upon two assumptions: first, that it 
would be too difficult and expensive to construct a May Valley Interceptor at this time, and 
second, that the City of Renton's service in the southern part of the Basin is adequately 
provided by the Honey Creek and Sunset Interceptors. In order to accomplish this diversion, the 
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District is proposing to construct three lift stations and to complete a Coal Creek Interceptor 
Improvement Project.  

The City and Coal Creek have made boundary adjustments to remove previous service 
overlaps. This interlocal agreement provides for joint use of a sewer main in Lincoln Avenue for 
the provision of service to that area and to allow for another portion of Renton’s service area to 
flow into Coal Creek’s system. 

4.3.6.2 Cedar River Water and Sewer District 

Cedar River Water and Sewer District (CRWSD) provides service to parts of the Lower Cedar 
River Basin. However, only a small fraction of the wastewater from CRWSD ultimately flows 
through the City of Renton's system by flowing through the Soos Creek Water and Sewer 
District. The majority of sewage from CRWSD flows directly into King County’s Cedar River 
Interceptor located along the Maple Valley Highway. CRWSD’s last Comprehensive Sewer Plan 
was adopted in 2006. Renton and CRWSD have entered into a 1999 interlocal agreement 
identifying the common service boundary between the two service providers. 

4.3.6.3 Soos Creek Water and Sewer District 

Soos Creek Water and Sewer District adopted the Soos Creek Water and Sewer District Sewer 
Comprehensive Plan 2005 (Roth HIll) in January of 2006. In 1997, the District and City entered 
into an interlocal agreement revising the boundary between Soos Creek and Renton that had 
been set by a 1991 agreement. Based upon these agreements, the City is the service provider 
to some areas currently outside the city and Soos creek provides service to some areas inside 
the city limits. 

A 1964 agreement provides for joint use of a sewer interceptor in the Tiffany Park Subbasin, 
and the 1991 agreement provides for joint use of the Springbrook Interceptor, located on 
S 192nd Street. The Springbrook Interceptor will provide service to the southernmost portions 
of the City of Renton.  

4.3.6.4 City of Kent 

SW 43rd Street is the principal dividing line between the Cities of Renton and Kent. Renton has 
an agreement with Kent to serve a small area south of SW 43rd Street east of 72nd Avenue S 
and west of the Puget Sound Electric Railway right-of-way. The City of Kent Comprehensive 
Sewer Plan was adopted in 2002 (dated 2000). The Renton and Kent City limits adjoin each 
other. There is a small portion of the City of Kent, south of S 55th Street and east of the Valley 
Freeway that is in Renton’s service area. There are no service area overlaps or gaps between 
the two entities, except for that one small area. 

4.3.6.5 City of Tukwila 

The City of Renton serves a portion of the City of Tukwila east of the Burlington Northern 
Railroad and south of Longacres. Tukwila also discharges from a lift station into the King 
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County Sewer System within the City of Renton along Monster Road SW. Tukwila prepared a 
Comprehensive Sewer Plan in 2005. This Comprehensive Sewer Plan shows the extension of 
sanitary sewer service by the City of Tukwila to the south of what they call Basin 10. The 
portion of ‘Basin 10’ that is south of Minkler Boulevard and east of the Green River is served by 
Renton dating back to when this area was part of the City of Renton. 

4.3.6.6 Skyway Water and Sewer District 

Skyway Water and Sewer District adopted a Comprehensive Plan in 2004 The Skyway sewer 
service area is shown in Chapter 1, Figure 1.4. The boundary between Skyway and Renton has 
been set by an interlocal agreement adopted in 1994. Approximately 70 percent of the District is 
served with sanitary sewer facilities. An area in the southern portion of the District, as well as in 
the service area to the south of the District, could be served by gravity to the Renton sanitary 
sewer system. An agreement to allow the district to route portions of this southern service area 
through Renton’s facilities was entered into in 2006. Skyway Water and Sewer District provides 
sanitary sewer service to a small area of Renton along Rainier Avenue near S 117th Place and 
the northwest portion of the airport. Skyway sewage discharges into the King County System 
within the City of Renton at the north end of the Renton Airport.  

4.3.6.7 King County Regional Wastewater Services Plan 

For more than 40 years, King County has protected water quality in the Puget Sound region by 
providing wastewater treatment services to King, Pierce, and Snohomish counties, including the 
City of Renton. To ensure the continuation of high quality wastewater treatment services in the 
future, King County carried out an intensive planning effort, involving numerous elected 
officials, representatives from local sewer agencies, organizations and individuals from around 
the region.  

The Regional Wastewater Services Plan (RWSP) resulted from these efforts, which was 
adopted by the King County Council in November 1999, via Ordinance 13680. The RWSP 
outlines a number of important projects, programs, and policies for King County to implement 
through 2030, and work is well underway. A summary of the major components of the RWSP 
includes Brightwater Treatment System, Conveyance System Improvements, Regional 
Infiltration and Inflow Control, Combined Sewer Overflow Control, Odor Control Program, 
Biosolids Recycling, and Reclaimed Water. 

In December 1999 as part of the RWSP, the King County Council approved the development of 
a Regional Infiltration and Inflow (I/I) Control Program. The purpose of the program is to reduce 
the risk of sanitary sewer overflows and the cost of adding capacity to facilities that convey 
wastewater to County treatment plants.  

In 2000, the County’s Wastewater Treatment Division, in cooperation with the local component 
agencies that it serves, of which the City of Renton is one of, launched an I/I Program. The 
recommendations of the I/I Program represent the consensus reached by the County and local 
agencies throughout the 6-year program development process. Knowledge gained from flow 

http://dnr.metrokc.gov/wtd/homepage/40yrs.htm�
http://dnr.metrokc.gov/wtd/mwpaac/index.htm�
http://dnr.metrokc.gov/wtd/rwsp/library.htm#OMP�
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monitoring, modeling, pilot projects, and a benefit-cost analysis conducted during the I/I control 
study served as the basis for consensus. 

Recommendations are presented for both I/I reduction and long-term I/I control and for program 
administration and policy. In addition to cost-effectively removing enough I/I from the collection 
system to delay, reduce, or eliminate some otherwise needed conveyance system improvement 
(CSI) projects, measures must be in place to maintain I/I reductions long-term and to prevent 
future increases in I/I throughout the regional system. Long-term I/I control includes policy, 
administrative, financial, and technical measures that promote an ongoing program of review, 
maintenance, and repair of the collection and conveyance system.  

4.3.6.8 King County Reclaimed Water Comprehensive Plan 

The City supports King County’s planning effort and has provided King County with potential 
use data to facilitate the planning process. Opportunities for reclaimed water may exist in the 
future and the City will evaluate these opportunities and coordinate with King County as they 
arise. 

4.3.7 City of Renton - Aquifer Protection Ordinance 

The City of Renton provides water service to City customers from a series of groundwater wells. 
In 1992, the City of Renton adopted an Aquifer Protection Ordinance to protect its water supply 
from being contaminated. The water facilities and aquifer protection areas are shown on 
Figure 4.4. The ordinance regulates land use within the aquifer recharge area in order to 
protect the aquifer from contamination. As part of aquifer protection the City has designated an 
aquifer protection area (APA), which is that area within the zone of capture for the City's 
aquifers and spring. The APA is divided into three zones.  

• Zone 1 encompasses the 1-year groundwater capture zone for the downtown wells. 
Regulations adopted for this zone provide the strongest protection for the area that is very 
close to the most important and vulnerable wells. 

• Zone 1 Modified encompasses the 1-year capture zones for the Maplewood, Wellfield, 
and Springbrook Springs, which are partially outside of the City limits. Regulations are 
somewhat less strict than those in Zone 1 and are intended to provide appropriate 
protection for important wells/springs that are deep and/or partially protected by 
intervening layers of relatively impermeable earth materials.  
– Zone 2 provides a level of protection adequate for areas that are further away from 

the most important sources but still within the capture zone or for deep backup 
wells. Zone 2 encompasses: 
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– The portion of the capture zone for downtown wells that lies between the 1-year 
capture zone boundary and the City limits; 

– The portion of the capture zone for Well 5A that lies within City limits; and  
– The portion of the capture zone for Springbrook Springs that lies between the 1-

year capture zone boundary and the 10-year boundary. 

Land use in Zone 1 is more strictly regulated than in Zone 1-Modified or Zone 2. All new 
development within Zones 1 must connect to the sewer system. Existing development must 
connect if it is within 330 feet of a sewer line. In Zone 2, all new platted single-family, multi-
family and commercial development must connect to the sewer system. However, a single-
family residence is required to connect only if it is within 330 feet of a sewer line. A more 
detailed description of the proposed aquifer protection policies can be found in Chapter 3.  

4.4 DEMOGRAPHIC ANALYSIS 
Future sewer system requirements for the City will be based upon future growth projections 
within the sewer service area as described above. The planning area boundaries are 
determined by physical service area agreements between the City and other jurisdictions, 
including adjacent Cities and Sewer Utility Districts. The UGB designated by the King County 
Comprehensive Plan determines much of the easterly planning boundary areas. Most of the 
projected sewer area growth will occur to the areas east of the current City limits, including a 
large non-sewered area within unincorporated King County in the East Plateau service area.  

Population, household, and employment data was derived from the Renton Traffic Analysis 
Zone (RTAZ) projections from the City’s Planning Department for the years 1998, 2015, and 
2030. In addition to the RTAZ projections, the City Planning Department provided future 
planning data for areas outside the current City boundaries based on Traffic Analysis Zone 
(TAZ) data obtained from the Puget Sound Regional Council (PSRC). The data obtained was 
provided in geographic subdivisions designated as TAZ. The TAZ data consisted of both RTAZ 
and PSRC TAZ data. Each TAZ included projected growth of households and employment. The 
2015 and 2030 data include future development assumptions, such as the Boeing 
Redevelopment area. The RTAZ and PSRC TAZ projections meet or exceed the City’s adopted 
Growth Management Planning Council (GMPC) population and employment targets for the City 
and PAA. 

The TAZ projections were allocated to the sewer service area using an area-allocation 
procedure and then further divided into the Sewer Basins by the King County Mini-Basins. The 
methodology for computing and assigning populations by mini-basins involved the synthesis of 
the TAZ data information into mini-basin populations. GIS software was utilized to compute the 
percentage of areas for each TAZ within each individual mini-basin. To improve the reliability 
and accuracy of the hydraulic model, technical judgment was applied to the computed mini-
basin populations to help reduce inaccurate population assignments. This involved modifying or 
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reassigning the population assignments to better match the zoning, or to obtain realistic per 
capita sewage flows.  

The actual populations assigned to the hydraulic model are summarized in the “Sanitary Sewer 
Model Development and Analysis Summary Report, September 2006”, on file at City Hall. The 
Sewer Mini-Basin population projections are included in Appendix B. Population, employment 
and school data was assigned to the hydraulic model based on King County Sewer Mini-Basins 
for 2001, existing conditions. The procedure for assigning population to the hydraulic model 
involved using zoning information provided by the City to allocate population and employment 
growth projections based on the percentage of each TAZ within the Mini-Basins. A standard 
single-family (SF) residential household size of 2.5 persons per household (HH), and a 
standard multi-family (MF) residential size of 1.8 persons per HH were assumed per the City 
Planning Department Staff.  

The 2030 data provided by the City is considered to be ultimate built-out population by City 
Planning Staff. For hydraulic modeling purposes, all populations assigned to the model were 
increased by an additional 25 percent to establish the, Ultimate (Saturation) Scenario.  

School populations (combined students and staff) were assigned to the appropriate manholes 
within the model. Existing staff and student populations were obtained from the Renton School 
District. School populations for the ultimate model were assumed to grow by the same overall 
percentage as the combined residential population within the corresponding mini-basin. The 
planning projections for each of basin are presented in Table 4.3.  

4.5 ANALYSIS AND DESIGN CRITERIA 
This section presents the design criteria for sanitary sewage collection system analysis and 
design. Analysis is necessary to determine the adequacy of the existing system and to identify 
needs for future facilities. The analysis and design criteria are based on "Criteria For Sewerage 
Works Design" prepared by the Washington State Department of Ecology, King County 
Department of Natural Resources - Wastewater Division, the City of Renton Standards, actual 
water usage records, and other accepted engineering criteria and standards for sanitary sewer 
design and construction. 

4.5.1 Wastewater Flow Rates - Definition 

Wastewater in the service area is generated by the population and by non-residential users 
within it. The Renton Comprehensive Land Use Plan identifies twelve, separate land use 
categories. For sanitary sewer planning purposes, these twelve categories were used to 
determine wastewater flow rates for the hydraulic computer model. The twelve land use 
categories are listed in the Land Use section of this Chapter. 

Twelve saturation land use populations were determined by calculating the areas of each 
designated land use category. This was accomplished by assigning land use designations to all 
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parcels within a land use boundary on a computer base map that was used for producing the 
figures for this plan. Saturation was defined as the point at which development is complete 
within a land use designation. 

4.5.2 Wastewater Flow Criteria 

Wastewater flows can be divided into four major components, which are 1) domestic wastes, 2) 
industrial wastewater, 3) inflow, and 4) infiltration. The wastewater flow criteria used for each or 
these four components is presented in Table 4.4. 

4.5.2.1 Domestic Wastewater 

Domestic wastewater flows are essentially equal to wintertime water consumption and are 
typically established on a per capita basis. The average domestic wastewater flow used for 
analysis and design of the sanitary sewer system is 100 gallons per day per person. 

4.5.2.2 Commercial/Industrial Wastewater 

Commercial and industrial wastewater is defined as the wastewater generated from a specific 
commercial or industrial operation. Commercial and industrial wastewater does not include 
waste generated by employees of the industry, which is considered domestic waste and 
excluded from this category.  

4.5.2.3 Inflow and Infiltration 

Inflow refers to direct flows of stormwater into sanitary sewer systems through hookups from 
stormwater collection facilities and illegal connections. Stormwater inflow is due mainly to 
unauthorized connections to the sanitary sewer system. The enforcement of regulations 
banning the illegal connections to the sanitary sewer system along with continued efforts to 
identify and correct previously unauthorized connections minimize stormwater inflow.  

Infiltration is the entrance of groundwater into the sanitary sewer system through cracks, pores, 
breaks, and defective joints in the sewer-piping network. Additional infiltration also results from 
the entrance of storm water through manhole covers. The quantity of water that may infiltrate 
into a sanitary sewer system depends upon many variables, such as the age of the system, 
materials used in construction, and the service area's hydrology, soils and groundwater level. 
However, the design of the sewer system, including mains, laterals, and individual connections, 
along with inspection during construction, will have substantial impact on the quantity of 
infiltration. 
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Table 4.3 Population Projections by Basin 
Long Range Wastewater Management Plan 
City of Renton 

Basin 
2001 Ultimate (2030 + 25%) 

SF 
Population 

MF 
Population Employment Schools SF 

Population 
MF 

Population Employment Schools 

Black River Basin 2,945 3,556 20,564 1,621 4,808 5,226 51,685 2,335 

Downtown Basin 4,062 4,323 23,208 1,276 6,268 17,437 37,199 2,013 

East Cedar River 
Basin 0 0 0 0 14,074 447 146 3,109 

East Lake 
Washington Basin 11,845 5,687 2,552 7,057 20,849 11,843 7,214 11,483 

May Valley Basin 49 269 628 0 130 665 2,552 0 

West Cedar River 
Basin 6,391 5,377 2,176 1,564 1,406 9,748 4,561 3,055 

Total 25,292 19,212 49,128 11,518 57,535 45,366 103,357 21,995 
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Table 4.4 Wastewater Flow Criteria 
Long Range Wastewater Management Plan 
City of Renton 

Average Domestic Sewage Flow 100 gals/day/person 

Average Population Density 2.7 person/dwelling unit single-family 

(U.S Census Bureau, 1980): 1.9 person/dwelling unit multi-family 

Residential Density  

 Residential Rural 5 dwelling units/acre 

 Residential Single-Family 10 dwelling units/acre 

 Residential Options 13 dwelling units/acre 

 Residential Planned Neighborhood 18 dwelling units/acre 

 Residential Multi-Family Infill 20 dwelling units/acre 

Mixed Use Density  

 Neighborhood Center Site specific 

 Suburban Center Site specific 

 Center Downtown Site specific 

 Center Office / Residential Site specific 

Commercial and Industrial Sewage Flows  (1) 

 Convenience Commercial 2,800 gals/acre/day (gpad) 

 Center Institution 2800 gpad 

 Employment Area - Commercial 2800 gpad 

 Employment Area - Office 2800 gpad 

 Employment Area - Industrial site specific 

 Employment Area - Valley site specific 

Recreation 300 gpad 

Green Belt 0 gpad 

Infiltration and Inflow (I/I)  

 Peak Inflow and Infiltration 1,500 gpad 

Peaking Factors  

 System Average 2.0 x 

 Depth/diameter ratio 0.85 

Notes: 

(1) Design flow criteria vary considerably, depending upon land use. 
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Due to improvements in construction materials and practices, systems installed after 1960 
generally show a decrease in the quantity of groundwater infiltration. The use of non-porous 
piping materials and rubber-gasket type joints will help reduce infiltration and will improve the 
condition and life of the sanitary sewer system. 

Renton participated with King County in a regional I/I study. One result of the study was 
recognition that 1,100 gallons per acre per day (gpad) was not a realistic number. The group 
determined that a value of 1,500 gpad more accurately represented a minimum value for new 
systems. I/I values for existing portions of Renton’s system will utilize I/I values established as 
part of the regional study for each mini basin analyzed. 

The areas for each mini-basin for 2001 and ultimate conditions were estimated using GIS 
Analysis during the Demographic analysis. A summary of the 2001 and Ultimate area served in 
acres is summarized in Table 4.5 for each of the basins. 

Table 4.5 Developed Basin Areas 
Long Range Wastewater Management Plan 
City of Renton 

Basin 

Area (acres) 

2001 Ultimate 

Black River Basin 2,773 2,876 

Downtown Basin 1,654 1,654 

East Cedar River Basin 0 2,105 

East Lake Washington Basin 2,539 3,104 

May Valley Basin 130 130 

West Cedar River Basin 1,752 2,142 

Total 8,847 12,010 

Note: 

Areas represent the total developable areas and thus the total presented here is less 
than the total area of the service area as described in Table 4.1. 

4.5.3 Sanitary Sewer Design Criteria 

All sewer lines within the City of Renton shall be designed in accordance with good engineering 
practice by a professional engineer with minimum design criteria presented in Chapter C1 of the 
"Criteria for Sewerage Works Design," prepared by the State of Washington Department of 
Ecology, November 2007, or as superseded by subsequent updates. This chapter includes 
standards and guidelines for design considerations (minimum pipe sizes, pipe slopes and 
wastewater velocities), maintenance considerations, estimating wastewater flow rates, manhole 
locations, leak testing and separation from water pipelines. These criteria have been 
established to ensure that the sanitary sewers convey the sewage and protect the public health 
and the environment. The sewer lines shall also conform to the latest City of Renton Standards 
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and Specifications. Detailed standards are included in Title 4, Chapter 6 of the City Code. 
Requirements relating to design are listed below. 

4.5.3.1 Design Loading for Sanitary Sewer Facilities 

Sanitary sewer system flows are composed of residential, institutional, commercial, and 
industrial sewage, along with infiltration and stormwater inflow. Sanitary sewer systems must be 
capable of conveying the ultimate peak flows of these wastewater sources. No overflows shall 
be permitted. 

4.5.3.2 Design Period 

The design period is the length of time that a given facility will provide safe, adequate and 
reliable service. The period selected for a given facility is based on its economic life, which is 
determined by the following factors: the structural integrity of the facility, rate of degradation, 
cost of replacing the facility, cost of increasing the capacity of the facility, and the projected 
population growth rate serviced by the facility. Collection and interceptor sewers are designed 
for the ultimate development of the contributing area. The life expectancy for new sanitary 
sewers, using current design practices, is in excess of eighty years. 

4.5.3.3 Design of Sanitary Sewer Facilities 

Allowable sewer pipe shall be ductile iron, high-density polyethylene (HDPE), polyvinyl chloride 
(PVC), or concrete. For normal depth, PVC is generally preferable, because it has longer laying 
lengths, which results in fewer joints, reducing the potential for infiltration. 

Gravity sewers are sized to provide capacity for peak, wet-weather flows. The smallest diameter 
sewer allowed is 8-inches, except for limited conditions. All sewers will be laid on a grade to 
produce a mean velocity when flowing half-full of at least two feet per second. Manholes will be 
at least 48-inches in diameter and will be spaced at intervals not to exceed 400 feet on sewer 
lines 15-inches in diameter or less, and 500 feet on sewer lines 18-inches in diameter or larger. 
The design parameters are summarized in Table 4.6. 

4.5.3.4 Roughness Coefficient 

The Manning equation shall be used to design and analyze wastewater flow characteristics of 
the sanitary sewers. The Manning roughness constant [n] shall vary depending on the pipe 
material. For sewer modeling, a Manning’s equivalent of 0.013 will be used. Typical values are 
summarized in Table 4.6. 

4.5.3.5 Reference Datum 

The North American Vertical Datum (NAVD) 1988 is the standard datum used within the City of 
Renton for design and construction of sanitary sewer facilities. 
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4.5.3.6 Separation between Sanitary and Other Facilities 

The Department of Ecology requires a ten-foot separation of water and sewer facilities for 
health reasons. Sanitary and storm sewer facilities shall have basic separation requirements for 
construction purposes. A minimum horizontal separation of five feet between sanitary and other 
facilities shall be maintained. Wherever possible, a horizontal separation of seven feet is 
desirable. These distances are measured edge to edge. 

4.5.3.7 Hydraulic Analysis 

The hydraulics of the City of Renton’s sewer service area is modeled with the MOUSE software 
program by the Danish Hydraulic Institute. The model was calibrated to flow data measured 
between 2001 and 2002 and then updated to reflect the system in 2005. The City currently 
maintains and updates the model as needed. 

All new developments, with the exception of developments involving less than five single-family 
residences, may require a hydraulic analysis. The sanitary sewer system hydraulic analyses will 
be performed using the City's hydraulic computer model. The developer may be responsible for 
paying the cost of the analysis of the sanitary sewer system. If the analysis concludes 
improvements need to be made, the developer and the City may need to negotiate cost 
allocation. 

4.5.4 Lift Station Design Criteria 

Sewage lift stations within the City of Renton shall be designed in accordance with good 
engineering practice by a professional engineer using the minimum design criteria presented in 
Chapter C2 of the "Criteria For Sewerage Works Design," prepared by the Washington State 
Department of Ecology, November 2007, or any subsequent updates, and shall conform to the 
latest City of Renton standards and specifications. Detailed standards are included in Title 4, 
Chapter 6 of the City Code. Requirements relating to the design are listed below. 

4.5.4.1 Design Loading for Lift Stations 

Lift stations shall be designed to handle the peak, wet-weather flow from the contributing area. 
All lift stations, except for private stations for a single family home, shall have a minimum of two 
pump units, each with the capacity to handle the expected maximum flow. 

4.5.4.2 Design Period 

The design period for lift stations shall take into consideration long-term needs, replacement or 
expansion difficulties, service area growth rate and useful life. A lift station should have a 
minimum design period of twenty years for the facility and ten years for mechanical and 
electrical equipment. Consideration should be given to longer design periods for lift stations that 
are expected to serve an indefinite life. Consideration must also be given to the ability of the 
consumers to pay for the facilities. 
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Table 4.6 Sanitary Sewer Design Criteria 
Renton Long Range Wastewater Management Plan 
City of Renton 

Sanitary Sewer Sizing: Peak Wet-Weather Flow 

Minimum Sewer Size: 8 inches in Diameter 

 (6 inches for limited conditions) 

Pipe Materials: PVC 

 HDPE 

 Cement Lined Ductile Iron 

 Reinforced Concrete Pipe 

  

Manholes:  

 Maximum Spacing 400 feet 

 Minimum Manhole Size 48 inches in diameter 

 Minimum Clear Opening 23 inches in diameter 

 Maximum Depth 20 feet (where possible) 

Separation From Water Mains:  

 Horizontal Separation (Parallel) 10 feet 

 Minimum Vertical Separation (Perpendicular) 18 inches 

Hydraulic Criteria:  

 Depth to Diameter Ratio 0.85 

 Minimum Scouring Velocity 2 Feet Per Second 

Manning Roughness Coefficient  

 PVC 0.011 

 Concrete 0.012 

 Lined DI / CI 0.012 

 Vitrified Clay 0.013 

 Sewer Modeling 0.013 

4.5.4.3 Design of Lift Station Facilities 

Lift stations, except for private stations for a single-family home, shall be designed with a 
minimum of two pumps, both of which have the capacity to convey peak wastewater flow rates. 
If wide variations in wastewater flow rates are expected for the lift station, then consideration 
should be given to the use of three or more pumping units. If three pumps are used, two of 
them must have the capacity to convey peak wastewater flow rates. Each pump shall be 
capable of passing spheres of at least 3 inches in diameter. 
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Each lift station will be provided with an on-site power backup. The City may allow the use of 
portable power backup for smaller stations. A lift station designed for portable power backup 
shall be provided with sufficient wet-well storage to allow adequate time for maintenance 
personnel to transport, setup, and provide the necessary backup, during a power outage. Wet-
well storage will be designed on the basis of the peak, wet-weather flow. 

Force mains shall be sized to maintain a minimum velocity of 2 feet per second. The force main 
shall have a maximum velocity of 10 feet per second when all pumps are operating together. 
Regardless of these velocity criteria, minimum size shall be three inches in diameter. A 
minimum of four inches in diameter is preferable. 

Each lift station to be owned by the City shall have control and telemetry systems that are 
consistent and compatible with the current City system. 

4.5.5 Elimination of Lift Station Facilities 

Lift station facilities are typically eliminated through the development of the gravity sewer 
system. Highest priority should be given to elimination of lift station facilities because of their 
high degree of vulnerability and high operation and maintenance costs. These considerations 
include environmental risks, life-cycle costs, lift station impacts on downstream sanitary sewer 
facilities, vulnerability to vandalism, and lift station accessibility.  
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Chapter 5 

SYSTEM ANALYSIS AND RESULTS 

5.1 INTRODUCTION 
This chapter presents a detailed analysis of all aspects of the existing system and their 
recommended improvements. It includes the hydraulic analysis performed using the new 
hydraulic model, the structural analysis of the wastewater system components and a 
summary of system-wide concerns. The results are summarized at the end of the chapter 
for each sewer basin and within the entire system (system-wide). 

Capacity problems are a concern in any sewer system. Capacity problems would be a 
result of inadequate pipe sizes or slopes. These problems can be either concerns about 
current lack of capacity in the sewer system or concerns about available capacity for future 
development. A hydraulic analysis has been performed on the Renton sewer system. This 
analysis did not show capacity problems in the current system. Capacity problems do occur 
throughout the system in various degrees at saturation build out. As the City implements 
more water conservation programs, there may be a negative impact on the operation of a 
sewer system. Reduction of the liquid component of wastewater could cause problems in 
moving solids through the lines. Problems moving solids could impact the operation of the 
system, increase the potential of sanitary sewer overflows and will increase the need for 
flushing. 

Much of the existing sanitary sewer system was installed during the 1940s and 1950s as a 
federal program to provide housing for workers at the Renton Boeing Plant. Prior to this 
boom, the City also had significant sewer installations in the 1920s and 1930s for the 
Central Business District. These sewers have reached the end of their useful life and are 
scheduled in the near future for replacement. This LRWWMP recommends evaluating and 
prioritizing the replacement of these aging sanitary sewers. 

Infiltration and inflow (I/I) occur in all sanitary sewer systems. Infiltration is defined as water 
entering the sanitary sewer system through pipes, joint connections, manhole covers, and 
walls. Inflow is defined as water discharged to the sanitary sewer system through 
connections to roof drains, yard drains, foundation drains, and cross connections with 
storm sewers and combined sewers. The combination of both I/I often is a major portion of 
the total wastewater flow, which must be carried by the sanitary sewer system. I/I problems 
in an existing sanitary sewer system can be studied to determine their effect. Finding and 
correcting I/I sources can be challenging, as determining source can be evasive. Renton is 
participating with King County on its program to gain knowledge and experience to guide 
us in determining ways to deal with this issue. 

Combined sewers are designed to carry both stormwater and wastewater within a single 
system. Current codes in the City of Renton do not allow combined sewers because it 
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causes stormwater, which is relatively clean, to be treated along with wastewater. 
Combined sewer systems within the City have been replaced with separate sanitary and 
storm sewer systems. 

5.1.1 Hydraulic Analysis 

5.1.1.1 Model Development 

An updated hydraulic computer model of the City’s sewer system was completed in 2006. 
The purpose of this model was 1) to evaluate the existing sanitary sewer system and 
determine areas of capacity constraint, and 2) to provide a tool for planning future 
improvements. The hydraulic computer model was developed using the MOUSE software 
program by the Danish Hydraulic Institute (DHI). The primary reason the City chose to use 
MOUSE was that King County used MOUSE for the Regional I/I study. It was anticipated 
that having the same tools available as the County would allow the City to take advantage 
of the County’s data and provide a common basis for discussion of projects, agreements, 
and issues. The City will also use MOUSE as a regulatory tool to comply with potential 
Capacity Management Operation and Maintenance (CMOM) regulations, an electronic data 
base, a capital improvement planning tool, a future development tool and to assist with 
operational optimization challenges. 

Three basic kinds of data were needed for the computer model: physical data, domestic 
wastewater flow data, and I/I data. The physical basis for the MOUSE model was primarily 
the City’s electronic database of sewer system that included data through the end of year 
2001 to create a “2001 model.” The physical system data include manholes, pipes and lift 
stations. The majority of the City’s sewer system, as it existed, was incorporated into the 
hydraulic model. Clean-outs, dead-end portions of the system with missing/errant 
information, and some portions of private system were not included. As a result, the model 
of the sanitary system does not include 100 percent of the sanitary sewer system. The 
majority of the missing data is from the upper reaches of the system and was not included 
as a high priority for the hydraulic analysis. 

Other regional data was also obtained from King County. The 2001 model was developed 
simply to establish calibration parameters and calibrate the model using King County’s flow 
monitoring data associated with three separate storm events during the 2000 to 2002 
calibration period. This model was then used to create the “Ultimate” physical model.  

The “Ultimate” physical model includes all the significant project and modifications to the 
City’s sewer system through the end of 2005. The model also includes other future 
improvements to simulate service to the future sewer service area.  

The calibrated I/I parameters used for the 2001 model were applied to the Ultimate model, 
except that I/I was globally increased per the King County’s methodology, which assumes a 
7.0 percent increase per decade to a maximum degradation of 28.0 percent for Ultimate 
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conditions. For system improvements constructed mid-2002 or later, a global I/I 
assignment of 1,500 gallons per acre per day was assumed. 

Domestic wastewater flow rates were developed differently for the two models. For the 
2001 model, dry weather flows generated during the flow monitoring that occurred in 
2000/2001 were used. The 2030, assumed to be Ultimate conditions, future sewer system 
population assignments were based upon future growth projections within the established 
sewer service area. These were derived from the Renton Traffic Analysis Zone (RTAZ) 
projections. In addition to the RTAZ projections, the city provided future planning data for 
areas outside the current City boundaries based upon Traffic Analysis Zone data obtained 
from the Puget Sound Regional Council (PSRC), which was incorporated into the 
projections. To account for a saturation condition, a 25 percent safety factor was added to 
assure we provide sufficient capacity as existing interceptors are replaced.  

Using the tools within the hydraulic model, the flows are distributed appropriately within the 
system. Pump station flow was determined through a combination of telemetry data for 
stations with meters and engineered design flows for those without meters and then 
appropriately distributed by the model.  

This model is used by the City to evaluate changes to the existing system or additions to 
the system during the design phase of each sewer project. However, to increase the 
reliability of the model output, the City is continuously updating the physical data for the 
sewer system to increase accuracy in the model. The City is also working with King County 
as part of the ongoing I/I Program and will utilize the flow information gathered by King 
County. The model will need to be updated as the sewer system is expanded, flow 
monitoring data collected, physical system data collected by survey or field inspection and as 
software is updated. 

5.1.1.2 Model Analysis 

The peak flow and capacity analysis utilized a simulated rainfall event from January 9, 
1990 for the 2001 model, a peak flow analysis. It was intended to generate a minimum of 
20-year design flows within the system. The selection of this storm event was based upon 
60 years of rainfall data obtained from the King County model. Of all the ranked storm 
events during the 60-year period, the January 9, 1990 storm most consistently is ranked in 
within the top three events in each of the modeling basins. This analysis allowed the City 
the ability to determine near term capacity issues that are addressed in the first ten to 
fifteen years of the proposed Capital Improvement Program. It also allowed a “truth-test” to 
the model based upon operational and maintenance knowledge of the existing system 
versus results from the model. 

The Ultimate Model peak flow and capacity analysis used a peak 20-year event. The 
County identified nine different storm events that generated the 20-year peak flows for 
Renton’s model Basins. Rather than run the model nine separate times to capture 20-year 
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events, four separate storm events were selected to generate the 20-year or 30-year peak 
flows in each of basins. This Ultimate Analysis evaluated peak flow inputs to calculate this 
flow as saturation. This analysis shaped the potential capital needs within the last 5-10 
years of the Capital Improvement Program. 

Table 5.1 summarizes the ultimate peak flow at the outlet from each mini-basin and the 
corresponding storm events. It also lists the peak flow rates from the 2001 Model analysis 
for comparison. One component of the peak flow rates is I/I. For additional discussion of I/I 
see Section 5.2.7. For more complete information on the development and results of the 
sewer model, see “City of Renton Sanitary Sewer Model Development and Analysis 
Summary Report – Roth Hill September 2006.” 

Table 5.1 2001 and Ultimate Peak Flow at each Mini-basin Outlet 
Long-Range Wastewater Management Plan 
City of Renton 

Mini-Basin Flow Monitor 2001 Peak Flow Storm Event 
Ultimate Peak 

Flow 
Storm 
Event 

Number MH Number (cfs) (gpm)  (cfs) (gpm)  

1 5319095 0.44 197.5 9-Jan-1990 0.75 336.6 4-Nov-1998 

2 5319084 0.75 336.6 9-Jan-1990 1.29 579.0 4-Nov-1998 

3 5320049 1.09 489.2 9-Jan-1990 1.95 875.2 4-Nov-1998 

4 5321024 6.47 2903.9 9-Jan-1990 7.99 3586.2 9-Jan-1990 

5 RE*SRENTON.R18-15 8.34 3743.3 9-Jan-1990 10.69 4798.0 24-Nov-1990 

6 5330059 1.38 619.4 9-Jan-1990 1.68 754.0 24-Nov-1990 

7 5319035 2.54 1140.0 9-Jan-1990 2.56 1149.0 4-Nov-1998 

8 4324017 0.29 130.2 9-Jan-1990 0.51 228.9 8-Feb-1996 

9 4324012 1.79 803.4 9-Jan-1990 2.19 982.9 8-Feb-1996 

10 5318106 0.49 219.9 9-Jan-1990 0.54 242.4 8-Feb-1996 

11 RE*ESI1.RO1-14 3.96 1777.4 9-Jan-1990 4.67 2096.0 8-Feb-1996 

12 5318226 0.62 278.3 9-Jan-1990 0.63 282.8 8-Feb-1996 

13 5319020 3.33 1494.6 9-Jan-1990 4.60 2064.6 8-Feb-1996 

14 5318148 1.65 740.6 9-Jan-1990 2.20 987.4 8-Feb-1996 

15 5318047 3.72 1669.7 9-Jan-1990 4.17 1871.6 8-Feb-1996 

16 5318042 1.13 507.2 9-Jan-1990 1.55 695.7 8-Feb-1996 

17 5317033 0.30 134.6 9-Jan-1990 0.58 260.3 24-Nov-1990 

18 5317002 0.43 193.0 9-Jan-1990 3.29 1476.7 8-Feb-1996 

19 4325005 0.40 179.5 9-Jan-1990 0.53 237.9 8-Feb-1996 

20 5303088 0.91 408.4 9-Jan-1990 2.62 1175.9 24-Nov-1990 
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Table 5.1 2001 and Ultimate Peak Flow at each Mini-basin Outlet 
Long-Range Wastewater Management Plan 
City of Renton 

Mini-Basin Flow Monitor 2001 Peak Flow Storm Event 
Ultimate Peak 

Flow 
Storm 
Event 

21 5303093 0.89 399.5 9-Jan-1990 1.21 543.1 24-Nov-1990 

22 5303102 2.14 960.5 9-Jan-1990 4.21 1889.6 24-Nov-1990 

23 5305041 1.09 489.2 9-Jan-1990 2.31 1036.8 9-Jan-1990 

24 5309169 1.15 516.2 9-Jan-1990 1.81 812.4 8-Feb-1996 

25 5316015 1.60 718.1 9-Jan-1990 2.15 965.0 24-Nov-1990 

26 5316115 1.47 659.8 9-Jan-1990 3.72 1669.7 24-Nov-1990 

27 5309478 0.80 359.1 9-Jan-1990 0.93 417.4 8-Feb-1996 

28 4324060 0.64 287.3 9-Jan-1990 1.67 749.5 8-Feb-1996 

29 5308252 0.97 435.4 9-Jan-1990 0.89 399.5 8-Feb-1996 

30A 5308161 4.91 2203.8 9-Jan-1990 3.30 1481.1 8-Feb-1996 

30B 5308227 3.45 1548.5 9-Jan-1990 7.76 3482.9 8-Feb-1996 

32 RE*ESI1.RO1-32A 5.66 2540.4 9-Jan-1990 4.19 1880.6 8-Feb-1996 

33 5305008 0.76 341.1 9-Jan-1990 1.75 785.5 9-Jan-1990 

34 5304207 0.24 107.7 9-Jan-1990 0.47 211.0 9-Jan-1990 

35 5304230 2.37 1063.7 9-Jan-1990 4.81 2158.9 24-Nov-1990 

36 5309128 0.99 444.3 9-Jan-1990 1.19 534.1 8-Feb-1996 

37 5309028 0.61 273.8 9-Jan-1990 0.73 327.6 8-Feb-1996 

38 5309133 3.85 1728.0 9-Jan-1990 1.74 781.0 8-Feb-1996 

39 5308236 4.95 2221.7 9-Jan-1990 3.17 1422.8 8-Feb-1996 

40 RE*ESI4.RO2-19 0.61 273.8 9-Jan-1990 0.69 309.7 8-Feb-1996 

41 5432141 1.04 466.8 9-Jan-1990 1.16 520.6 8-Feb-1996 

42 5432004 1.23 552.1 9-Jan-1990 3.25 1458.7 9-Jan-1990 

43 5316068 0.31 139.1 9-Jan-1990 0.57 255.8 24-Nov-1990 

44 5316136 1.67 749.5 9-Jan-1990 4.31 1934.5 24-Nov-1990 

45 5319027 3.92 1759.4 9-Jan-1990 6.03 2706.5 4-Nov-1998 

46 RE*CEDAR1.R10-11A 17.20 7719.9 9-Jan-1990 33.52 15044.
8 

24-Nov-1990 

47 5317243 5.94 2666.1 9-Jan-1990 7.79 3496.4 24-Nov-1990 

48 5308059 2.09 938.1 9-Jan-1990 2.47 1108.6 8-Feb-1996 
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Table 5.1 2001 and Ultimate Peak Flow at each Mini-basin Outlet 
Long-Range Wastewater Management Plan 
City of Renton 

Mini-Basin Flow Monitor 2001 Peak Flow Storm Event 
Ultimate Peak 

Flow 
Storm 
Event 

49 4324044 0.45 202.0 9-Jan-1990 0.60 269.3 8-Feb-1996 

50 RE*BRYNMAWR.RO1
-57 

23.01 10327.
6 

9-Jan-1990 15.99 7176.8 8-Feb-1996 

52 5308169 0.76 341.1 9-Jan-1990 0.57 255.8 8-Feb-1996 

54 RE*ESI2.RO2-08 10.62 4766.6 9-Jan-1990 14.87 6674.1 8-Feb-1996 

65 5321007 6.97 3128.4 9-Jan-1990 8.68 3895.9 9-Jan-1990 

5.1.2 Structural Analysis 

The structural analysis is a visual inspection of the existing system either by a video 
camera or actual inspection during normal operations and maintenance. The Sanitary 
Sewer Maintenance Division owns and operates its own sewer video inspection equipment. 
The video equipment is programmed to be used daily. Video inspections have been 
organized and documented utilizing the present system and its predecessors since 1988.  

The video inspection averages approximately 980 feet per day. The inspection process 
requires hydraulic jet cleaning of the sanitary sewer section prior to the video inspection. 
After completion of the video inspection, roots are cut and cracks are sealed, if necessary, 
before proceeding to the next section. The video inspection equipment requires two people 
to operate. If traffic control is necessary, two additional people are required. At the current 
rate, it will take four to five years to video inspect all existing sanitary sewers. It is 
recommended that sewers near the end of their useful life be video inspected every five 
years. All other sewers should be inspected every ten years. 

The City utilizes an off the shelf television inspection program and equipment that allows 
the crews to inspect the facilities, record video images, and create a database of the 
information obtained through the inspections. This data is stored on the computer in the 
inspection truck and backed up onto a computer in the office and onto DVDs. 

The following is a discussion of specific problems that are associated with the gravity 
sanitary sewer system in the City of Renton. 

5.1.2.1 Aging Sewers 

Many of the gravity sewers within Earlington, Renton Hill, the Central Business District, and 
the Highlands were constructed in the 1930s and 1940s. Some as a result of housing 
constructed for the Boeing plant in Renton during World War II. Many of these sewers have 
reached their design life expectancy (beyond 50 years). As these sewers approach the end 
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of their useful life, increased maintenance and structural inspections should occur to locate 
and prevent pipe failures.  

The 1998 Long-Range Wastewater Management Plan identified some of the older sewers 
and established a capital improvement program to replace and upgrade them. Primarily 
focused in the Highlands and Earlington Area, these replacements have been delayed, as 
the utility has had to focus its resources toward capacity improvement over the past eight 
years.  

5.1.2.2 Reverse Pipes and Sags 

A major maintenance problem associated with sanitary sewers that are laid with a reverse 
slope or have sag due to improper construction or differential settlement is that they require 
periodic cleaning to remove debris. There are approximately 89 such sewer sections within 
the City. 

5.1.2.3 Root Problems 

Tree roots cause problems in sanitary sewers by penetrating and cracking sanitary sewer 
pipe joints to feed on the wastewater. Tree roots can also create blockages, resulting in 
backed-up sewers. The City has approximately 120 sections of pipe of various lengths 
which require routine root cutting maintenance to prevent wastewater backups and reduce 
pipe damage. The Wastewater Maintenance Section has met its goal of keeping the City’s 
mains from being blocked by root intrusion. 

5.1.2.4 Odor Issues 

Odor issues within the City sewer system are rare, most often associated with the 
operation of lift stations. Issues are typically resolved through adjustment of maintenance 
procedures or by providing an odor mitigation process. 

5.1.3 Lift Station Analysis 

This LRWWMP evaluated lift stations against the standards and guidelines for construction 
of sewage lift stations that are detailed in Chapter C2 of the "Criteria for Sewage Works 
Design" manual prepared by the Washington State Department of Ecology (November 
2007 or later). The design standards and guidelines for lift station location, pump sizing and 
selection, wet well sizing criteria, alarm system, emergency response criteria, force main 
criteria, lighting and ventilation are summarized in Chapter 4. These standards and 
guidelines have been established to ensure protection of the environment and property 
through design and operation of reliable sewage lift stations. 

Each sewage lift station was inspected for safety and accessibility, and operation and 
maintenance manuals for each were reviewed at the City Shops. With few exceptions, 
these lift stations have no major inadequacies in terms of safety or reliability.  
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5.2 SYSTEM-WIDE CONCERNS 

5.2.1 King County-Interceptor Surcharge 

During peak flows, King County will use its interceptors for storage of wastewater and for 
controlling flows in the South Treatment Plant. This may result in surcharging of the King 
County interceptors. King County reserves the right to surcharge its interceptors to an 
elevation of 25 feet. King County has never reached this extreme; however, the City has 
experienced sewer surcharge problems in the low-lying areas. As a result of King County's 
surcharging, it is possible that additional wastewater could overflow in low-lying areas 
through manhole covers and side sewer connections. 

King County, as part of their regional conveyance system needs report, dated December 
2005, identified long-term capacity concerns within portions of the east-side interceptor in 
Renton. The Report identifies capacity projects to alleviate the capacity restraints. These 
projects are located upstream and outside of Renton’s service area. 

The City has not designed facilities to accommodate a sewer surcharge to an elevation of 
25 feet. The City's current position is that King County is responsible for providing 
adequate capacity within its interceptors and wastewater treatment facilities. In addition, 
the City considers King County to be responsible for proper effluent disposal. During the 
preparation of the Comprehensive Sewer Plan, no specific analysis was made of the effect 
of King County’s surcharging on the City's sewer system. King County should continue to 
study and identify areas of potential risk and alternatives to mitigate this problem. King 
County has increased the influent and effluent capacity at South Plant and has installed 
parallel interceptor facilities. This has significantly reduced the chance of surcharging but 
does not eliminate the problem. 

5.2.2 Adjacent Utility Systems 

For purposes of this LRWWMP, all of the comprehensive plans for the adjacent utility 
systems described in Chapter 4 were examined. The hydraulic analysis utilized the 
projected Ultimate Peak 20-year design flows, as computed by the county. These flows 
were obtained from the County and assigned as constant inflow conditions. This 
conservative assumption contributed to surcharging and capacity issues in portions of the 
system.  

The City of Renton has several agreements with adjacent utilities that allow joint use of 
facilities within the City. It is important that these adjacent utilities are restricted to the 
volume of wastewater discharged to the joint use facilities. If capacity problems become 
evident, through visual inspection or flow measurements, then the City and the adjacent 
utility should work together to investigate the potential sources, both within the City’s 
service area and within the adjacent utility, to correct the problem. 



Final 2010 5-9 

5.2.3 Hazard Mitigation Plan 

The City of Renton has developed a local Hazard Mitigation Plan in 2003 that includes 
actions taken to reduce or eliminate long-term risk to people and property from the affect of 
both natural and man-made hazards. The City is subject to a number of natural and man-
made hazards that could affect the city, such as earthquakes, flooding, landslides, 
winter/wind storms, coal mine hazards, hazardous materials release, and terrorism/civil 
disturbance. The sanitary sewer system may be vulnerable to a variety of the identified 
hazards. 

The City identified goals that will guide the implementation of the Hazard Mitigation Plan 
and determine how to best minimize impacts of disasters. The goals include: 

1. To protect aquifers used by the City and the City water supply system from 
contamination by hazardous materials and other hazard effects. 

2. Minimize public and private losses due to flood conditions in specific areas. 

3. Minimize damage due to natural hazards. 

4. Minimize impacts on critical habitats and wetlands from natural or man-made 
disasters. 

5. Minimize the impacts of technological or man-made disasters on the City. 

6. Enhance the City’s capability for gathering, organizing, and displaying spatial data 
regarding hazards, vulnerabilities, critical facilities, and vital statistics. 

The City has identified several hazard mitigation projects that would benefit the city. The 
committee focused on measures in the areas of aquifer protection, flooding, 
earthquakes/landslides, and technological hazards. The measures specifically associated 
with the sanitary sewer system include: 

• Implementation and maintenance of an Aquifer Protection Program. 

• Re-enforce utility infrastructure and connections. 

• Develop objective criteria and conduct seismic preparedness and retrofit of critical 
facilities. 

• Implement slope stabilization measures in steep/unstable areas. 

5.2.4 Septic Systems 

There are still a small percentage of developed properties within the Renton City Limits that 
are served by private septic systems. In addition, the developed properties within the sewer 
service area but outside of the city limits are primarily served by private septic systems. 
There are several areas that have been identified by the Seattle-King County Department 
of Public Health as being areas of concern. These areas are typically identified as having 



Final 2010 5-10 

smaller lots, poor soils, older septic systems, and high or perched water tables. These 
areas, are: 

• The majority of the area between the Renton City Limits and Skyway Water and 
Sewer District and north of Martin Luther King Way. The City has installed sewers in 
80th Avenue S and S 130th Street. This is a neighborhood that has had septic tank 
problems and talked to the City about sewer service. 

• The Puget Colony Homes Plat off 142nd Avenue SE (at approximately SE 134th 
Street). A proposed development between NE 2nd Street, SE 2nd Street, Jericho 
Avenue, and 142nd Ave SE will construct sanitary sewers in the vicinity of the Puget 
Colony Homes Plat, making it available for extension into the plat when requested by 
Local Improvement District (LID) or by small development extensions to existing 
vacant parcels. 

• The White Fence Ranch Plat off SE 128th Street (at approximately 156th Avenue 
SE). The completion of Maureen Highlands Plat has brought sewers to the west 
boundary of White Fence Ranch. Some minor development of existing vacant lots is 
providing construction of sewers in the vicinity of SE 124th Street and 155th Avenue 
SE. A capital project, scheduled for construction in 2008, is expected to have sanitary 
sewers available to this neighborhood by 2009. 

• The Gerber’s Addition Plat off 148th Avenue SE (at approximately SE 124th Street). 
Sewer mains have been installed in Nile Avenue NE (148th Avenue SE) and are 
available for extension by LID into the Gerber’s Addition Plat. 

• Sierra Heights Divisions 3 and 4 vicinity of 126th Avenue SE and SE 103rd Street. 
The Sierra Heights area has sanitary sewers directly adjacent to the area and a LID 
for extension would be immediately available if the property owners or Seattle King 
County Department of Public Health chose to initiate one. 

The Seattle-King County Department of Public Health has expressed concern about the 
lack of sewer service to schools on the east Renton Plateau. Renton is working with the 
Issaquah School District toward providing sewer service to the schools. The three Issaquah 
Schools as shown on Figure 4.1 (Chapter 4) are: 

1. Briarwood Elementary School 

2. Liberty High School 

3. Maywood Middle School 

The Seattle-King County Department of Public Health also identified the Lake Kathleen 
area, the Lake McDonald area, the Maple Hills Estates area, a couple of mobile home 
parks along Renton - Issaquah Road, and a small neighborhood along SE 121st Place (off 
176th Avenue SE) as places where there are also problems with septic systems. These 
areas are all outside of the Urban Growth Boundary (UGB). At some time in the future, the 
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Renton Wastewater Utility, in coordination with King County, may have to take action to 
provide relief to these areas outside the UGB. Potential solutions may include tight–lining 
sewers to these areas or the development of community drainfields where feasible. 

5.2.5 Wastewater Quality 

The quality of wastewater transported in the Renton sanitary sewer system varies 
considerably depending on the wastewater source, detention time within the sanitary sewer 
system and the volume of I/I.  

The quality of domestic wastewater varies and is a direct result of the type of water used 
within the home. Some domestic sewage can be considered stronger than others can. One 
household appliance, the garbage disposal, can greatly impact the quality of wastewater. 
Most new home construction incorporates garbage disposal in its design. Use of these 
garbage disposals increases both suspended solids and the biochemical oxygen demand 
(BOD), two common results tested for when measuring contaminant concentrations. 

The total volume of industrial waste produced within the City of Renton is small compared 
with the volume of domestic wastewater. However, an industrial or commercial 
development can have a considerable impact on the sanitary sewer collection system 
immediately downstream of the facility. Industrial waste can contain high concentrations of 
chemicals that can make the waste highly corrosive or toxic. If discharge of an industrial 
waste to the sanitary sewer system creates problems, then pretreatment of the industrial 
waste should be considered. Several federal, state, and local regulations govern the 
pretreatment of industrial waste. 

Several industries within the City have obtained National Pollution Discharge Elimination 
Systems (NPDES) permits. The most recent list of industrial discharges is provided in 
Table 5.2. The King County Industrial Waste Program is a state delegated authority to 
implement the Federal Pretreatment Program and handles the industrial waste for the City 
of Renton. This program administers the waste discharge permits, inspections, 
enforcements, compliance and collection of surcharge monitoring fees. The program also 
works with business to help them implement pollution prevention practices. The industrial 
dischargers submit monthly self monitoring reports to the King County Industrial Waste 
Program to confirm compliance with their NPDES permits.  Additionally, King County 
conducts twice yearly monitoring of the discharges. Within the past five years there have 
been six NPDES permit violations (Table 5.2), two of the violations were for failure to report 
and the remaining four violations were for exceedence of Zinc limits. 

5.2.6 Wastewater Quality Analysis and Recommendations 

A major problem associated with wastewater quality is the generation of hydrogen sulfide 
that occurs during wastewater transport from its source to the point of treatment. The 
hydrogen sulfide found in wastewater results from the anaerobic bacterial reduction of the 
sulfate ions that are present. Hydrogen sulfide poses three serious problems: it is highly 
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corrosive, has an obnoxious odor, and as a gas is toxic to humans and has been known to 
cause death to sewer maintenance workers. The production of hydrogen sulfide is directly 
related to the BOD of the wastewater. Wastewater exhibiting a high BOD will tend to 
generate more hydrogen sulfide than wastewater exhibiting a lower BOD. 

Hydrogen sulfide is very corrosive to both sewers and pumping facilities. Hydrogen sulfide 
released from the wastewater will tend to dissolve on condensation within the crown of a 
sanitary sewer. The hydrogen sulfide retained in the condensation is converted to sulfuric 
acid through oxidation by aerobic bacteria. This sulfuric acid will react with the cement 
bonding material within concrete pipes, or iron within steel pipes, and can corrode a pipe to 
the point of structural failure. Sanitary sewer pipes are most susceptible to this type of 
corrosion in their crowns because that is where most condensation occurs. 

Aeration, periodic cleaning, and use of non-corrosive pipe materials can control effects of 
hydrogen sulfide. If excessive hydrogen sulfide production is evident at a lift station, 
aeration of the wet well should be considered to reduce the hydrogen sulfide in the 
wastewater and reduce the effects of anaerobic bacteria that produce the hydrogen sulfide. 
Periodic cleaning of the sanitary sewers will also remove the biological slime that forms on 
the pipe walls and produces the hydrogen sulfide. The most effective method of mitigating 
corrosion by hydrogen sulfide is through the use of non-corrosive pipe materials, such as 
polyvinyl chloride (PVC), or high-density polyethylene (HDPE). Existing pipes experiencing 
severe corrosion can be rehabilitated through the use of various slip form liners or 
fiberglass resin liners. 

In order to control the generation of hydrogen sulfide, the City's maintenance crews 
routinely flush and clean sewer pipes with inadequate slopes. In addition, all pipes are 
cleaned before video inspection is performed. Both of these tasks reduce biological growth 
on the walls of the sewer pipes and reduce the hydrogen sulfide generation potential. 

Excessive I/I will tend to lower the BOD. This will tend to reduce the production of hydrogen 
sulfide and the concentration of contaminants in the wastewater. As the City works to 
reduce I/I, there may be more impact by contaminants and hydrogen sulfide. The City may 
have to increase efforts to reduce hydrogen sulfide and be more aware of potential 
contaminants. 
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Table 5.2 Renton Summary of Active Industrial Waste Permits 
Long-Range Wastewater Management Plan 
City of Renton 

Industrial Discharger Permit Violations 

A. O. Smith Water Products Company 

• June 2003 -- Zinc monthly average self 
monitoring data 

• April 2006 -- Zinc monthly average King 
County monitoring data 

• July 2008 -- Zinc composite 
Alliance Packaging LLC  

Allpak Container Corporation 
• January 2003 -- Reporting violation - later 

report failure to file application for Discharge 
Authority renewal 

Barbee Mill Co., Inc.  
Bluegrass Container Company, LLC  
Boeing Commercial Airplane - Renton  
Boeing Electronics Center  
Bristol II at Southport  
Buchan Bros.  
Cold Standard, Inc.  
ConocoPhillips Company - Renton Terminal  

Draper Valley Farms, Inc. • January 2006 -- Reporting violation - failure to 
file fourth quarter 05 self monitoring report 

ExxonMobil Oil Corporation  
G & K Services  
Group Health Cooperative - DSSF  
Kenworth Truck Company - Renton  
King County DOT - Renton Decant Facility • February 2003 -- Zinc Composite 
Landing, The (Harvest Partners)  
Orca Bay Seafoods, Inc.  
Renton, City of - South Lk. WA Roadway 
(Ceccanti/Kleinfelder)  

Sam's Club  
Sanctuary, The - Kleinfelder  
Service Linen Supply  
Stock Yards Meat Packing Company  
Stoneway Concrete - Black River  
Stoneway Concrete - Houser Way  
Stoneway Concrete - Renton Ready Mix 
Batch Plant  

Trojan Lithograph  
USA Petroleum  
Valley Medical Center  
WSDOT - I405/I5 to SR169 Widening  
Notes: 
1. Data provided by King County in September of 2008. 
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5.2.7 Infiltration and Inflow 

A portion of the flow in any sanitary sewer system may consist of I/I. Infiltration is attributed 
to groundwater entering into the sewer system and inflow is storm water flowing directly 
into the system as the result of a “storm incident” or illegal connections such as a direct 
connection of storm sewers, downspouts, or foundation drains. Infiltration can enter the 
system through leaking pipe joints, structural cracks, or other physical defects.  

Elimination of storm inflow from the system is difficult due to conflicting concerns. Sealing 
manhole lids and maintaining the water tightness of the lids decreases inflow, but gas, 
particularly hydrogen sulfide and methane, can collect in the sealed manholes. The City 
attempts to minimize vent holes for the system, but inflow cannot be prevented completely. 
During the design and construction of new main extensions, the City utilizes manhole liners 
and coatings as well as sealed manhole covers in wet areas. The City also performs video 
inspections during the wet season on all new gravity sewers to check for leaks. 

In December 1999 as part of the Regional Wastewater Services Plan (RWSP), the King 
County Council approved the development of a Regional I/I Control Program. The purpose 
of the program is to reduce the risk of sanitary sewer overflows and the cost of adding 
capacity to facilities that convey wastewater to County treatment plants. The County 
installed over 800 flow meters to measure flows throughout the County. The flow meters 
monitor depth of flow and velocity. Early flow monitoring data between late 2000 and early 
2001 were considered unrepresentative because of drought conditions that lowered the 
groundwater table and therefore reduced I/I to the system. Consequently, King County 
performed additional flow monitoring from late 2001 to early 2002. This effort proved more 
productive as data from several storms was captured. Rainfall in the region was also 
monitored by King County. The system (CALAMAR) used a combination of 73 rain gauges 
throughout the region, as well as the National Weather Service radar, to generate rainfall 
quantities to an accuracy of plus or minus 10 percent. 

In 2000, the County’s Wastewater Treatment Division, in cooperation with the local 
component agencies that it serves launched an I/I Program. Ten pilot projects were 
selected to evaluate the effectiveness of various sewer rehabilitation technologies in 
reducing I/I in local agency collection systems. The completion of the ten pilot projects in 
January 2004 marked a major milestone in the King County study. The projects 
demonstrated that I/I could be effectively reduced, depending on the location and method 
of rehabilitation. The results of the pilot projects, along with other information, were used to 
prepare a long-term regional plan for reducing I/I in local agency systems. 

Old and aging sewers contribute to excessive I/I into the sanitary sewer system. In 
conjunction with King County’s program for reducing I/I, the City identified, through model 
analysis, areas of concern for investigation, additional metering, and replacement or 
rehabilitation of the sewers. There are certain portions of the sanitary sewer system that are 
known as having I/I in excess of the 1,500 GPAD identified as the acceptable amount as 
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determined through the joint planning effort between King County and the component 
agencies. The City works to reduce the I/I in these portions of the system through its mainline 
and lateral replacement program. If these systems are replaced, I/I will be reduced and King 
County’s requirements will be met. If a system is not scheduled for replacement or a 
replacement is delayed, the City may have to perform interim rehabilitation to reduce I/I if 
required for capacity needs. 

In addition, the City will continue to follow King County’s work on its I/I program. The 
additional data produced through the current effort occurring through 2012 will be used by the 
City in determining feasibility of using I/I improvements in lieu of upsizing sewer systems 
where capacity restraints have been identified. 

The sewer model has also identified portions of the sewer system that have I/I or capacity 
problems that have not manifested themselves with physical signs. The City needs to 
perform additional metering and investigation of these areas to determine the accuracy of 
the model, update the model data, and determine the level of need for replacement or 
rehabilitation. The City will initiate an I/I Metering, Investigation, and Rehabilitation and 
Replacement of Sanitary Sewer Mains for Control program. The program will perform 
additional metering and investigation of the sewer system. 

5.3 WASTEWATER COLLECTION BASINS 
The following section summarizes the deficiencies within each of the City’s six wastewater 
collection basins based on the above hydraulic, structural, lift station, and system-wide 
analysis. The summary of the analysis describes the capacity and replacement deficiencies 
in addition to the lift station recommendations for each basin. The City’s six sewer basins, 
as described in Chapter 2, are located on Figure 5.1. 

5.3.1 West Cedar River Basin 

The West Cedar River Basin includes the eastern portion of the City of Renton bordering 
the Cedar River. This basin consists of primarily single-family and multi-family 
developments with some commercial and light industrial land uses. By ultimate buildout, it 
is estimated that the City will serve approximately 2,142 acres within this basin. This basin 
includes modeling basins CEDAR02 and RNT065.  

5.3.1.1 Model Basin CEDAR02A 

Model Basin CEDAR02A is located on the north side of Cedar River. This model basin 
includes primarily single-family and multi-family developments. This model basin includes 
the Cottonwood Lift Station. This model basin currently takes significant flows from the 
East Cedar River Basin via the East Renton Lift Station. 



FIGURE 5.1
CITY OF RENTON

LONG-RANGE WASTEWATER
MANAGEMENT PLAN

WASTEWATER COLLECTION
BASINS AND METERING BASINS

JANUARY 2008
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The model identifies potential moderate capacity issues between manholes 5317-185 and 
R10-05A, primarily affected by backwater from King County. Upstream from this issue, the 
model also identifies potential severe capacity issues between manholes 5308-341 and 
5317-185 (with one manhole within 0.5 feet of overtopping) and potential minor capacity 
issues between manholes 5317-037 and 5317-185. Both of these situations would be 
affected by backwater from the downstream capacity problem. The City will monitor these 
areas to determine if evaluation is needed. 

The existing sewers in the Maplewood Division I and Division II plats were constructed in 
1963. They are reaching the end of their useful life and should be scheduled for 
replacement. The model identifies a moderate backwater surcharge from King County 
between manholes 5316-015 and R10-26A. The system consists of approximately 2,000 
lineal feet of existing 8, 12, and 15-inch concrete gravity sewer.  

The existing sewers in Windsor Hills are approximately 55 years old. Large portions of 
these sewers are 6-inch pipes, which do not meet current standards for minimum size for 
mains. Part of these sewers is within Zone 2 of the Aquifer Protection Area. The model 
identifies a potential severe capacity issue between manholes 5308-009 and 5308-026, 
with one manhole possibly overtopping. The City should schedule the 
replacement/rehabilitation of approximately 7,900 lineal feet of existing 6 and 8-inch gravity 
sewer in the Windsor Hills Neighborhood.  

The existing Heather Downs Interceptor has seen significant increased flows due to new 
development on a portion of the East Renton Plateau. Some flows directed to this 
interceptor was intended to be routed to the East Renton Interceptor. The model identifies 
three runs (5316-033 to 5316-037 - Moderate/Severe, 5316-038 to 5316-015 - Severe, and 
5315-062 to 5315-001 - Moderate) within the Heather Downs Interceptor that have 
potential capacity issues. A section of the Heather Downs Interceptor was constructed on a 
very steep slope (approximately 65 percent slope). The sewer section in question is located 
along a power line easement near the plat of Maplewood. The interceptor was constructed 
using 10-inch PVC sewer pipe with concrete collars to stabilize the pipe on the steep slope. 
The City should video inspect this sewer to examine the internal integrity and to locate any 
pipe or manhole movement. If a problem is found, a geotechnical consultant could examine 
the steep slope for stability and the potential of soil shifting. This information will help 
determine the need for construction of an interceptor in a new alignment. A study needs to 
be performed to determine which portions of the system need to be upsized. The system 
consists of approximately 9,100 linear feet of 8, 10, 12, and 15-inch mains. 

There is a stretch of Union Avenue NE, between NE 2nd Street and NE 6th Place that does 
not have a sewer main installed. There are three sections of sewer in this stretch that need 
to be installed to provide service to properties in this area that are undeveloped or on septic 
tank.  
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The Cottonwood Lift Station was reconstructed in its entirety in 1994. This is a permanent 
station. The expected life of a sewage pump station is 25 years. Cottonwood will be 25 
years old in 2019. Renton should plan to rehabilitate the station in 2019. 

5.3.1.2 Model Basin RNT065 

Model Basin RNT065 is located on the south side of Cedar River. This model basin 
includes primarily single-family and multi-family developments. This model basin includes 
two lift stations: the Falcon Ridge Lift Station and the Kensington Lift Station. In addition, 
this model basin receives wastewater from the Soos Creek Water and Sewer District.  

The Cascade Interceptor is a joint use facility between the City of Renton and the Soos 
Creek Water and Sewer District (formerly Cascade Sewer District). The gravity interceptor 
is currently not experiencing capacity problems, and King County’s inverted siphon 
crossing the Cedar River was replaced by a new inverted siphon which is sized to 
accommodate these peak flows. 

The majority of the wastewater in this interceptor originates in the Soos Creek system, 
including Soos Creeks Lift Station No. 5. According to the Soos Creek Comprehensive 
Sewer Plan, Lift Station No. 5 is considered to be a permanent facility that serves a large 
basin. As development of this basin proceeds, increased pumping from the lift station may 
cause capacity problems in the joint use facility. Monitoring of the flows needs to continue, 
in order to minimize risk. 

The model identified a potential surcharge of approximately 2 feet between manholes 
5321-118 and 5321-016. This is due to the constant peak inflow assumption from the Soos 
Creek sewer system in the hydraulic model. The City will visually monitor this area to 
determine if modeled conditions match field conditions. 

The Falcon Ridge Lift Station was built in 1981. The expected life of a sewage pump 
station is 25 years. Falcon Ridge will be 25 years old in 2006. As part of an overall review 
of lift stations for prioritization of upgrades or rehabilitation Falcon Ridge has been 
scheduled for replacement or rehabilitation in 2010. 

5.3.2 East Cedar River Basin 

The East Cedar River Basin is located at the east side of Renton’s sanitary sewer service 
area. The basin extends from approximately Bremerton Avenue NE to the Urban Growth 
Boundary east of the City. The majority of this basin is currently unsewered and consists of 
primarily single-family land uses. By ultimate buildout, it is estimated that the City would 
serve approximately 2,105 acres. A significant portion of this basin is already developed 
with subdivision. The majority of these developments are on private septic systems. 
Problems with some of the existing septic systems, the needs of the schools in the area, 
the lack of ability to develop existing platted lots on septic systems, and the desire by some 
to develop some of the larger tracts in the area highlight the need for sanitary sewers in 



Final 2010 5-19 

this basin. The basin can be partially served by gravity through the East Renton 
Interceptor. 

Service of the central portion of the East Cedar River Basin will require an interceptor or 
conveyance facility to move the sewage from the sub-basin to the King County system. The 
first phase of this interceptor was constructed as part of the King County Elliott Bridge 
Construction Project that was completed in 2005. There is approximately 5,000 additional 
feet of 12, 15, and 18-inch sewer necessary to provide service to this basin. Service of the 
eastern portion of the East Cedar River Basin will require an interceptor or conveyance 
facility to move the sewage from the sub-basin to the King County system. The potential 
exists for a gravity route projecting south from 180th Avenue South.  

The completion of the East Renton Interceptor in 1994 allows for the extension of collection 
mains into the East Cedar River Basin. This basin has seen the most significant amount of 
improvement since the 1998 Long Range Wastewater Management Plan. Construction of 
the remaining collection system will be through LID or developer extension. There is 
approximately 220,000 feet of collection sewer necessary to provide service to this basin. 
There are also some facilities proposed in the basin that, while acting as local collector 
facilities, may need to be larger for conveyance purposes. While the City typically 
participates in the ‘oversizing’ costs of these lines this LRWWMP is not programming any 
CIP dollars for this project. 

Service of the Central Plateau area will require an interceptor or conveyance facility to 
move the sewage from this area to the King County system. The first phase of this 
interceptor was constructed as part of the King County Elliott Bridge Construction Project 
that was completed in 2005. Phase 2 began construction in 2007 with completion 
anticipated for mid 2008. 

Service of the East Plateau area will require an interceptor or conveyance facility to move 
the sewage from this area to the King County system. The potential exists for a gravity 
route projecting south from 180th Avenue S. This and other gravity routes may be 
considered. There would be concerns about working in and around the Cedar River to 
cross to the Maple Valley Highway. Alternate methods of pipe installation, such as boring 
or micro tunneling may mitigate impacts involved with a river crossing. A gravity alternative 
would also be dependent upon a facility to move the flows from the discharge point of this 
trunk at approximately 177th to the existing King County Cedar River Trunk at 154th. For 
alternative consideration, a pump station that would move the flows to Model Basin 
CEDAR02A could be built in lieu of the East Plateau Interceptor. Both the East Renton 
Interceptor and the Central Plateau Interceptor are planned for this contingency. There is 
approximately 9,300 feet of 18-inch sewer necessary to provide service to this basin under 
the gravity alternative. 

The Evendell Lift Station can be abandoned when the gravity sewer system is constructed 
in 160th Avenue SE and the sewers serving south of SE 136th Street can be connected.  
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The construction of the Central plateau interceptor allows for the connection and activation 
of the dry sewers in the Briar Hills Neighborhood. The Highland Estates Lift Station can be 
abandoned with a short extension of gravity service. The East Renton Lift Station can also 
be abandoned by extending the sewer north from158th Place SE and SE 138th Place, 
approximately 900 feet. 

5.3.3 East Lake Washington Basin 

The East Lake Washington Basin is located in the northern part of the City and includes 
Model Basins RNT023, RNT030, RNT035, and RNT054. The City serves this entire basin, 
which consists of a variety of land uses including single-family and multi-family residential, 
and light commercial. By buildout it is estimated that the developed area of the basin would 
be 3,104 acres. The wastewater collected in this basin is transported to King County’s East 
Side Interceptor at several connection points. 

The installation, in 1997, of the Sunset Interceptor allowed for the removal of the Sunset 
Lift Station. This interceptor was designed and installed by the City, with King County’s 
support, to relieve capacity concerns created by the County’s delay in constructing the May 
Valley Interceptor. 

The Devil's Elbow Lift Station was rehabilitated in 1991, to provide reliability to the station 
and stabilize the location of the force main. The installation of the Sunset Interceptor 
removed the peek overflows, from the Sunset Lift Station, that used to flow to the Devil's 
Elbow Lift Station. 

5.3.3.1 Model Basin RNT023 

Model Basin RNT023 includes primarily single-family and multi-family developments. The 
sewers in this model basin are in good condition. As this basin becomes fully developed, 
the flows will cause a capacity concern along Lake Washington. This model basin includes 
the Devil’s Elbow Lift Station.  

The sewer main in North 28th Place does, however, accept upstream flows from upstream 
areas. Modeling of this basin projects that this main does not have the capacity to handle 
full development of this model basin. The model projects potential surcharging of about 
three feet between manholes 5432-120 and 5432-118. The model identified a potential 
minor surcharging problem between manholes 5305-019 and 5305-041, due to a capacity 
issue. The Wastewater Utility should monitor the capacity of this line and program to upsize 
the mains. 

Parts of Sierra Heights have not had sewers installed. A large portion of this area has been 
declared an area of concern due to the potential of failure the King County Health 
Department has seen in the septic systems in the area. The majority of the unserved area is 
not currently within the Renton City Limits. Construction of sanitary sewers in the developed 
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areas will allow transfer of residential sewer disposal from private septic systems to a public 
sewer system. 

In early 1997, the sanitary sewer main in the 2900 block of Lake Washington Blvd. N was 
damaged by private construction. The sewer main was patched and put back into service. 
The repair is temporary in nature as it creates a reduction in capacity, impacts flow 
characteristics, and prevents proper cleaning. To properly re-establish the sewer system in 
the area the City needs to replace and relocate approximately 300 feet of sewer main.  

5.3.3.2 Model Basin RNT030 

Model Basin RNT030 includes primarily single-family and multi-family developments as well 
as the Highlands Commercial Center. This model basin includes the Westview Lift Station. 
This basin includes both residential and commercial developments. A major portion of the 
sanitary sewer system in the North Highlands area and South Highlands area were 
constructed during World War II. These older sewer systems are near the end of their 
useful life and require increased maintenance. The sewers in this model basin are on the 
City’s list of highest priority sewers for evaluation of replacement. A major portion of the 
sanitary sewer system in the Presidents Park area is over 40 years old.  

Investigation of the old concrete mains finds the lines in moderate shape with some 
localized structural problems and some I/I. The model identified a potential severe pipe 
capacity issue between manholes 5309-439 and 5309-052 largely due to a flat sewers 
main. There is a projected surcharge of up to four feet during normal flows with the 
potential to overtop one manhole. The City should provide some spot repairs or 
rehabilitation to extend the useful life of the entire system. This area should be monitored 
for scheduling of replacement of the sewers. 

The existing collection system within the North Highland area was constructed in the early 
1940s and is comprised of 8, 10, and 12-inch concrete sewers, which are approaching the 
end of their useful life and need to be replaced before structural failures occur. Within this 
North Highlands area, the model identified a moderate to severe pipe capacity issue 
between manholes 5309-011 to 5309-131. The model also projects that these capacity 
issues would cause a moderate backwater problem between manholes 5304-066 and 
5309-011, which also has its own minor capacity issue. A potential severe pipe capacity 
issue is identified by the model between manholes 5309-024 and 5308-069. The model 
projects the possibility of one manhole overtopping. This project involves the replacement of 
approximately 56,800 lineal feet of existing gravity sewer between NE 7th Street, NE 21st 
Street, Aberdeen Avenue NE, and Queen Avenue NE. 

The existing collection system within the South Highland area was constructed in the early 
1940s and is comprised of 8-inch concrete sewers, which are approaching the end of their 
useful life and need to be replaced before structural failures occur. This project involves the 
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replacement of approximately 13,700 lineal feet of existing gravity sewer between NE 3rd 
Street, NE 7th Street, Monroe Avenue NE, and Sunset Boulevard NE.  

The existing collection system within the Westerly Portion of the Presidents Park area was 
constructed in the early 1940s and is comprised of 8 and 10-inch concrete sewers, which 
are approaching the end of their useful life and need to be replaced before structural 
failures occur. This project involves the replacement of approximately 10,000 lineal feet of 
existing gravity sewer between NE 6th Street, NE 10th Street, Monroe Avenue NE, and 
Harrington Avenue NE.  

The existing collection system within the Easterly Portion of the Presidents Park area was 
constructed in the Early 1950’s and is comprised of 8-inch concrete sewers, which are 
approaching the end of their useful life and need to be replaced before structural failures 
occur. This project involves the replacement of approximately 32,000 lineal feet of existing 
gravity sewer between NE 6th Street, NE 10th Street, Monroe Avenue NE, and Harrington 
Avenue NE.  

The Westview Lift Station was constructed in 1996. Lift stations have an anticipated life of 
25 years. This station has shown excessive wear and has reliability issues. It is schedule 
for replacement ahead of the 25-year time frame. 

5.3.3.3 Model Basin RNT035 

Model Basin RNT035 includes primarily single-family and multi-family developments as well 
as the portion of the Sunset commercial corridor east of Union Ave NE. This model basin 
includes the Long, Summerwind, Stonegate, and Wedgewood Lift Stations.  

The completion of the Sunset Interceptor and elimination of the Sunset Lift Station in 1997 
removed many major capacity concerns. The majority of the sewers in this sunset area are 
around thirty years old. Stonegate serves single-family residential properties. The sewers in 
this area are newer with the oldest being approximately ten years old. It naturally flows 
toward May Valley. It is not anticipated that the May Valley Interceptor will be constructed 
within the six-year time frame of this LRWWMP.  

The model identifies a potential moderate to severe pipe capacity issue between manholes 
5303-011 and 5303-069. The hydraulic grade line in MH 5319-057 comes within 3 feet of 
the surface. The City will monitor this area to determine if additional analysis is needed. 

The existing concrete gravity sewers in the Honeydew area are approximately 35 years old 
and have experienced severe corrosion. The City did some spot rehabilitation in this area 
to resolve I/I problems. Those pipe runs may not need to be replaced. The rest of the 
system, however, is structurally compromised. The City will be looking at the replacement 
of approximately 7,100 lineal feet of existing 8-inch gravity sewer between NE 10th Street, 
Sunset Boulevard, Union Avenue NE, and Hoquiam Avenue NE.  
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The existing downstream system, from NE 10th at Field Avenue NE to the Sunset 
Interceptor has insufficient capacity to accommodate future development flows from this 
portion of the system. The new interceptor would require 1950 linear feet of 12-inch sewer 
to connect to re-route flows to the East Renton System at Duvall Avenue NE and NE 8th 
Street. 

The Summerwind Lift Station is reaching the end of it’s useful life. The Stonegate Lift 
Station is undersized to meet the build out needs of this area. The capacity of the sanitary 
sewer system in Duvall Avenue NE and NE Sunset Boulevard is also insufficient for build 
out needs of the area. Abandon Summerwind Lift Station and divert flows into Stonegate 
Lift Station. Construct a new Stonegate Lift Station with sufficient capacity to meet build out 
needs for both areas Construct new 8-inch force main to route flows to Field Avenue NE 
and gravity sewer main in Field Avenue NE and NE Sunset Boulevard. 

The Long Lift Station was built in 2001. The expected life of a sewage pump station is 25 
years. The Long Lift Station will be 25 years old in 2026. The City should plan to 
rehabilitate the station in 2026. 

5.3.3.4 Model Basin RNT054 

Model Basin RNT054 includes primarily single-family and multi-family developments along 
Lake Washington and the Boeing redevelopment area located on the south end of Lake 
Washington. The sewers in this area are approximately thirty years old. There are not any 
projected capacity concerns within this model basin. This model basin includes the Lake 
Washington Beach, Lake Washington Flush, and Lake Washington No. 2 Lift Stations. 

The Kennydale Lakefront sanitary sewer collection system is a low-pressure, force main. 
Water from Lake Washington is pumped periodically into the force main through the Lake 
Washington flush station. Lake water and the sewage is discharged from this low-pressure 
force main into the Lake Washington No. 2 Lift Station, where it is then pumped into the 
King County East Side Interceptor. The original force main was installed in 1972 and has a 
history of various problems and requires considerable maintenance.  

In 2003 the City installed three manholes over the Lakefront Sewer line located in Lake 
Washington. These manholes were installed to provide additional access for cleaning the 
sewer main of the solids that accumulate in the numerous bellies due to its location along 
the bottom of the lake. At the time of this construction, the line was thoroughly cleaned. 

The Kennydale Lakefront sewer system has several undesirable operating characteristics. 
First, this low-pressure sewer main requires a considerable amount of maintenance, which 
is made more difficult due to its location along the lakefront. Second, it uses a flush station 
which pumps water from Lake Washington in order to flush wastewater to the Lake 
Washington No. 2 Lift Station. In 2002/2003, the City performed a study to determine 
condition of the existing system and evaluate alternatives for replacement. The study 
recommended interim repairs and additional maintenance access points. Testing of the 
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main for condition showed that it had potentially 20 to 30 years of additional life. Examine 
and evaluate system operation in this area and determine if replacement is warranted.  

The model identified a potential severe pipe capacity issue between manholes 5431-009 
and 5432-141. The hydraulic grade line in MH 5431-007-007 comes within 0.5 feet of 
surface. The City will continue to monitor this area. 

The Lake Washington Beach Lift Station was constructed in 1968. This is a permanent 
station. The expected life of a sewage pump station is 25 years. While Lake Washington 
Beach is over 25 years old, it only receives seasonal usage from Coulon Beach Park and 
thus will last longer than 25 years. Renton should plan to rehabilitate the station in 2012 when 
the station is 44 years old. 

The Lake Washington No. 2 Lift Station was rebuilt from scratch in 1994. This is a permanent 
station. The expected life of a sewage pump station is 25 years. Lake Washington No. 2 will 
be 25 years old in 2019. Renton should plan to rehabilitate the station in 2019.  

5.3.4 Black River Basin 

The Black River Basin is a large drainage basin in the southwest part of the City and 
includes the Model Basins RNT045 primarily single-family and multi-family developments in 
the uplands and the Renton Village commercial area by I-405, SINT001 primarily light 
industry, warehousing and commercial, and SRENT002 primarily residential use, including 
both single-family and multi-family developments, and the commercial developments at and 
around Valley Medical Center. 

5.3.4.1 Model Basin RNT045 

Model Basin RNT045 includes primarily single-family and multi-family developments in the 
uplands and the Renton Village commercial area by I-405. The higher elevations in the 
Rolling Hills, Talbot Hill, and Panther Creek areas are generally single-family and multi-
family residential developments, while the valley floor is generally industrial and commercial 
land uses. A large portion of the basin, south and west of SINT001 model basin were un-
modeled.  

The model identified a potential pipe capacity issue between manholes 5319-085 and 
5319-071 with the prospect of one manhole overtopping. 

The existing collection system within the Talbot Hills area was constructed in 1960 and is 
comprised of 8 and 10-inch concrete sewers, which will be approaching the end of their 
useful life and need to be replaced before structural failures occur. This project involves 
replacement of approximately 18,200 lineal feet of existing gravity sewer between Lake 
Avenue S, S 14th Street, State Route 515, and S 23rd Street.  

The Thunderhill Interceptor was installed in 1964 and is comprised of 10, 12, and 18-inch 
concrete sewers, which will be approaching the end of their useful life and need to be 
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replaced before structural failures occur. The model identifies a potential Minor to Moderate 
pipe capacity issue between manhole 5319-046 and 5319-026. This project involves 
replacement of approximately 11,000 lineal feet of existing gravity sewer. 

The Benson Road Interceptor was installed in 1962 and is comprised of 8-inch concrete 
sewers, which are approaching the end of their useful life and need to be replaced before 
structural failures occur. This project involves replacement of approximately 5,500 lineal 
feet of existing gravity sewer. 

5.3.4.2 Model Basin SINT001 

Model Basin SINT001 includes most of the area south of Interstate 405, north of SW 34th 
Street, east of East Valley Road, and west of Oakesdale Avenue SW. This area is primarily 
light industry, warehousing and commercial. The flexibility of uses allowed in the zoning of 
the area may lead to increased demands on the existing sewer systems. Consequently, the 
City should periodically re-examine wastewater flow rates in order to better evaluate 
sanitary sewer needs. This model basin includes the Lind Avenue Lift Station. 

The Lind Avenue Lift Station was constructed in 1978. The station was rebuilt as part of a 
local improvement district in 1983. The expected life of a sewage pump station is 25 years. 
Lind Avenue will be 25 years old in 2008. This station is considered a permanent lift station, 
which will serve existing and future commercial developments within a major portion of the 
Renton Industrial area. It does not meet current design codes because it lacks full 
redundancy of its vacuum priming system. If the vacuum priming system were to fail, the lift 
station would not operate. In addition, the above grade electrical structures have 
experienced vandalism. The lift station requires rehabilitation and major modifications to 
improve reliability and in order to be upgraded to a permanent lift station. This station is 
currently scheduled to rehabilitate replaced in 2012.  

5.3.4.3 Model Basin SRENT002 

Model Basin SRENT002 is the majority of the area south of SW 23rd Street between SR-
167 and the eastern City Limits. This area is primarily residential use, including both single-
family and multi-family developments, and the commercial developments at and around 
Valley Medical Center. This model basin includes the Talbot Crest Lift Station. Renton 
obtained the sewer mains that allow the City to serve most of this area in the 1991 
interlocal agreement with Soos Creek Water and Sewer District. This agreement defines 
service area boundaries and results in joint use of the Springbrook Interceptor, which 
serves the Springbrook area. Renton is responsible for the portion of the Interceptor within 
City Limits and Soos Creek is responsible for the portion of the Interceptor outside of the 
City. 

The Talbot Road Interceptor is the only line that has capacity concerns in this model basin. 
This interceptor, which serves a majority of the model basins, may be undersized to service 
this area. As the area develops, the City should continue to monitor this interceptor for 
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capacity and need to upsize. Additionally in the future, capacity constraints in the 
Springbrook interceptor may become a concern. The 1991 agreement identifies capacity 
limits for both Renton and Soos Creek. Based upon these limits, the agency that is over 
capacity is responsible for improvements to provide the additional capacity. 

Based on the modeling effort, the analysis identified a potential pipe capacity issue in the 
South Talbot Interceptor, between manholes 5331-142 and R18-17. The capacity restraints 
are because of the relatively flat slope of the sewer and a minor backwater effect from King 
County’s sewer. Five manholes in this run are projected with the possibility of overflowing. 
The model has identified two other runs connecting to this interceptor with capacity issues 
that are affected by backwater from this run. The run between manholes 5331-109 and 
5331-182 projects with a moderate capacity issue. The run between manholes 5331-086 to 
5331-025 projects to have a severe capacity issue with the potential of five manholes 
overtopping. The model also identified a potential pipe capacity issue between manholes 
5331-056 and R18-25 with the possibility of one manhole overtopping. These areas will be 
monitored by City Staff. 

The existing Talbot Road Interceptor is potentially undersized to serve this basin. These 
existing 8-inch sanitary sewers may need to be replaced with 12-inch pipe. This project 
involves the analysis approximately 4,000 lineal feet of existing gravity sewer. The model 
identifies a potential severe pipe capacity issue between manholes 5330-109 and SR18-19, 
with six manholes possibly overtopping. 

The Talbot Crest Lift Station, which serves a residential development along Talbot Crest 
Drive, was replaced in 2001. Expected life of a sanitary sewer lift station is 25 years. As such, 
this station should be scheduled for rehabilitation in 2026. 

5.3.4.4 Unmodeled Areas 

A large portion of the south and west portions of the valley floor is considered un-modeled. 
The City did not have individual meters in this area so the model was constructed using 
interpolated data from King County. This area is only a small portion of the King County 
metered basin and the results are showing themselves to be suspect. The City needs to 
obtain its own meter data for this area. This model basin includes the East Valley Lift 
Station. 

The existing SW 34th Street Interceptor is identified by the model as having severe pipe 
capacity issues between manholes 5330-037 and 5330-027 with intermittent surcharging up 
to four feet during normal flows and the potential for overtopping in six manholes. Part of 
the problem identified by the model is that the East Valley Lift Station is not keeping up with 
peak flows and backwater is affecting upstream conditions. Overtopping in six manholes. 
The City has not seen indication of a problem in this interceptor and is questioning the 
data. The City should perform an analysis of the approximate 3,500 lineal feet of existing 8-



Final 2010 5-27 

inch gravity sewer to determine if it is undersized to accommodate the area that can be 
potentially served with this interceptor. 

There are also several other areas that the model identified as having potential capacity 
problems. The City will monitor these areas to determine if future evaluation is needed. 

• A potential severe pipe capacity issue, between manholes 4325-037 and R18A-17 
with one manhole possibly overtopping. 

• The model identifies potential large-scale pipe capacity issues between manholes 
4336-001 and R18-17 with minor influence by backwater from King County. 

• Possible overtopping in twelve manholes. 

• Capacity issues between manholes 4325-038 and 4336-006 as a result of backwater. 

• Intermittent surcharging up to four feet between manholes 5330-037 to 5330-027 
during normal flows. 

• Potential backwater effects from King County between manholes 5330-040 and R18-
11. The model indicates that the backwater capacity conditions in this section as 
influenced by lift station flows may cause three manholes to overtop. 

• Potential backwater and pipe capacity issues between manholes 5331-063 and R18-
05 and manholes overtopping between 5330-045 and 5330L19 due to the lift station 
not keeping up with incoming flows. 

It is important to note that the City has not experienced any overflows or high flow 
situations at any of these locations. Further analysis and potential additional flow 
monitoring may be required to better qualify these results. 

5.3.5 Downtown Basin 

The Downtown Basin is located in the northwest part of the City and includes the Central 
Business District, West Hill and North Renton Industrial areas. The entire basin is model 
basin ESI1003. Land use within this basin consists of single-family, multi-family, 
commercial, and heavy industrial land uses. This model basin includes the Airport and 
Earlington Lift Stations. Skyway Water and Sewer District also provides sewer service to 
parts of the West Hill that are within this basin. 

The model identified potential capacity issues between manholes 5317-169 and 5318-115 
due to relatively shallow slopes. There is a potential of four manholes overtopping. The 
model also indicates that this capacity issue may cause potential backwater situation 
between manholes 5317-205 and 5317-150 with the potential of three manholes 
overtopping. Additionally, the analysis identified potential severe capacity issues between 
manholes 5318-137 and 5318-148. No improvements are proposed for these areas, 
however they will be monitored by City Staff and evaluated as data is collected. 
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The existing collection system in the Earlington Hill area was constructed in the early 
1950’s and is comprised of 6 and 8-inch concrete sewers, which are approaching the end 
of their useful life and need to be replaced before structural failures occur. The hydraulic 
analysis identifies potential minor pipe capacity issue between manholes 4313-109 and 
5318-258. The model also identifies a potential moderate pipe capacity issue between 
manholes 5318-137 and 5318-148. Potential backwater affects from downstream influence 
the latter issue. This project involves the replacement of approximately 19,200 lineal feet of 
existing gravity sewer.  

The existing collection system within the Renton Hill area was constructed between 1947 
and 1949 and is comprised of 6 and 8-inch concrete sewers, which are approaching the 
end of their useful life and need to be replaced before structural failure occurs. This project 
involves replacement of approximately 15,000 lineal feet of existing gravity sewer.  

While the city has replaced a large quantity of the existing sewers in the Central Business 
District, there is still approximately 11,000 lineal feet of sewers that are old and in poor 
condition. The model identifies potential surcharging of less than 0.5 feet between 
manholes 5317-085 and 5317-086 during normal service and potential severe capacity 
issues between manholes 5317-089 and R01-21 during peak storm flows. Replacement of 
these sanitary sewer pipelines would improve sewer service to this area.  

The existing collection system on the West Hill (between NW 2nd, NW 7th, Rainier, and 
84th Ave) was constructed in 1962 and is comprised of 6 and 8-inch concrete sewers, 
which are approaching the end of their useful life and need to be replaced before structural 
failures occur. The hydraulic analysis identifies potential severe pipe capacity issues 
between manholes 5318-013 and 5318-040 with the potential of one manhole overtopping. 
This project involves the replacement of approximately 25,000 lineal feet of existing gravity 
sewer. 

The majority of the existing gravity sewers between N 6th Street, N 4th Street, Wells 
Avenue N, and Park Avenue N are old and deteriorating. Further, these sewers were 
constructed with an inadequate slope that does not allow self-flushing of the sewer lines. 
Consequently, maintenance crews are required to flush these sewer lines approximately 
once a month. In addition, their condition has deteriorated and requires replacements. 
Interim repairs were made to these mains in the late 1990’s. Replacement of approximately 
3,100 lineal feet of existing 8-inch gravity sewer in this area is proposed. 

The North Renton Interceptor flows were reduced as part of the diversion through the 
Sunset Interceptor Phase II project completed in 2005. In addition, flows south of N 8th 
Street are being re-routed into a New 15-inch main being constructed in N 8th from Garden 
to Logan with a new connection to King County’s East Side Interceptor. The City needs to 
evaluate the old interceptor line for rehabilitation, downsizing, and partial elimination.  
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The sanitary sewer flows from the south east portion of this basin have been redirected to 
connect to King County’s East Side Interceptor in S 7th Street. This has left low flows in the 
old 24-inch sewer pipe in Shattuck Avenue between S 4th Street and South 2nd Street. 
The reduced flows have resulted in septic conditions in the old pipe that require frequent 
flushing by maintenance crews. The City needs to replace and downsize 1,000 linear feet 
of 24-inch sewer main in Shattuck to 8 or 12-inch. 

Most of the Earlington area north of S 134th Street is currently unsewered. After 
construction of the Earlington Interceptor or replacement of the Earlington Lift Station, a 
collection system to serve this area may be completed.  

Existing businesses within Renton Center, fronting Rainier, contribute significant grease to 
the downstream sanitary sewer system causing backups and overflows. Replacement of 
the non-standard private sewer system with a City sewer main will allow the City to install 
testing stations to determine grease offenders. The new main would consist of 
approximately 800 linear feet of 8-inch sewer. 

The Earlington Lift Station currently serves the Black River High School near the 
intersection of S 132nd Street and S Langston Street. This lift station does not have the 
capacity to provide service for its projected area. The elimination of this lift station is 
possible since the completion of the sanitary sewer facilities for the Earlington Ridge Plat. 

The Airport Lift Station was rebuilt from scratch in 1986. This is a permanent station. The 
expected life of a sewage pump station is 25 years. Airport will be 25 years old in 2011 and 
should be rehabilitated. 

5.3.6 May Creek Basin 

The May Creek Basin is located in the northeast part of the City and is located on the 
periphery of the City's current service boundary. The portion of this basin within Renton’s 
service area is currently only about half sewered. The remainder of the basin is within Coal 
Creek Utility District’s service area. The City serves approximately 130 acres of this basin, 
which consists of primarily single-family and light commercial land uses. The ultimate 
sewerage of the southwest (City’s) portion of the basin that is east of the freeway will be 
through the extension and completion of an interceptor to the south. Said interceptor to 
serve that portion of the basin would be mostly constructed in existing roads. 

It is not expected that the City would be considering extension of this sewer in the near 
future. There are large tracts of land within this area that are owned by Renton and/or King 
County as parkland. In addition, the properties between Jones Avenue and the freeway 
and the properties south of NE 36th Street that are within Renton’s service area are zoned 
for such low density that any construction of the sewers may not be cost effective for 
possible development. 
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The hydraulic analysis identifies potential severe problems in the Renton-Coal Creek 
Interceptor (Manholes 5429-024 to 5432-004). The ultimate model shows that this 
interceptor could potentially be within 0.5 feet of overtopping. The model identifies the 
problem as being caused by peak inflow assumptions from Coal Creek Utility District as 
part of the model. City crews will field verify model assumptions. 

At this time, the following three lift stations serve low lying areas along Lake Washington in 
this basin: Misty Cove, Baxter and Denny's Lift Stations. Because the Devil’s Elbow Lift 
Station discharges into the East Lake Washington Basin, the Model Basin RNT035 is 
considered part of that major basin and it will be addressed in that section. 

Misty Cove Lift Station currently pumps into the Baxter Lift Station which pumps into the 
King County Sewer. The City should investigate pumping each station independently to the 
King County sewer. Misty Cove should be rehabilitated to ensure safe operation.  

Redevelopment in this basin is another factor driving the need to replace or rehabilitate 
these stations. It is anticipated that Baxter will be replaced as part of the redevelopment of 
the area, with the City covering costs for oversizing.  

The Denny’s Lift Station was built in 1983. This is a permanent station. The expected life of 
a sewage pump station is 25 years. The Denny’s Lift Station will be 25 years old in 2008 
and should be rehabilitated. 
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Chapter 6 

RECOMMENDED IMPROVEMENTS 

6.1 INTRODUCTION 
This chapter presents the proposed improvements to the Renton sewer system that are 
necessary to correct existing deficiencies, replace existing deteriorated facilities and 
accommodate growth through the planning horizon. The costs of the improvements and a 
schedule for implementing them are also included. 

A thorough analysis of the sewer system was prepared to identify the improvements 
recommended in this Comprehensive Plan The recommended improvements identified in the 
Proposed Capital Improvement Plan in this Chapter are to be used as a guideline in preparing 
the capital improvements project list during each yearly budget process. This LRWWMP is 
deliberately intended to be flexible by allowing incorporation of necessary changes that might 
arise. Many of the proposed improvements are considered to be preventive in nature, i.e., the 
improvement is intended to happen before a specific facility has failed, a far more desirable 
process than trying to replace facilities after they fail. Since it is impossible to estimate when a 
facility will fail, the process of identifying those facilities that are at risk and planning corrective 
measures must continue. Additionally, as growth and land use patterns change during the 
planning period, the City will continue to evaluate the system. Future development may impact 
the size and timing of the proposed improvements. The City may recommend program 
modifications to best meet the needs of the wastewater utility system. 

6.2 CIP RANKINGS 
The complexity of the City's wastewater utility system requires a method that systematically 
determines which improvements should be undertaken sooner than others. To assign rankings 
to the planned improvements, each one was analyzed according to these general categories: 
Substandard Facility, System Efficiency, and Environmental Protection. Substandard Facilities 
evaluate hydraulic capacity or structural problems, System Efficiency improves operational 
conditions and Environmental protection meets regulatory criteria. For consistency in Capital 
Improvement Program (CIP) development and ranking, these are the same categories used 
during the 1998 Long Range Wastewater Management Plan. 

Each category was further divided into four or more kinds of improvements or standards. Each 
of these sub-categories was assigned a number of points, with the rule that no one 
improvement could be given more than eight points in any of the three categories. For each 
sub-category, each proposed project was given one point if it provided the benefit described 
and two points if it provided a solution to an acute problem. The higher the number of points an 
improvement received, the greater its benefit, or the greater its ability to meet certain standards 
or policies. This systematic ranking will help direct resources and activities to the appropriate 
projects. The results of the systematic ranking are presented in Table 6.1. Each project is 
identified as a general system wide improvements or a basin specific improvement. A project 
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number was assigned to each individual project, according to the project group location, i.e. 
System Wide are 1.0x project and West Cedar River Basin are 2.0x.  

6.2.1 Substandard Facility 

A facility qualifies as substandard if it is unreliable, is structurally deteriorating or has hydraulic 
capacity problems. A project received points if it resulted in the following improvements to a 
substandard facility:  

POINTS: 1-2 Reduces or eliminates hydraulic capacity problems. 
 1-2 Replaces a deteriorating facility or corrects a structural problem. 
 1-2 Improves system reliability (i.e., prevents discharge of raw 

sewage to any waters, or reduces the potential backup of raw 
sewage into basements, streets, or other properties).  

 1-2 Corrects occupation hazard (i.e., reduce dangers to 
maintenance workers). 

Maximum Number of Points: 8 

6.2.2 System Efficiency 

A project can improve the efficiency of the system if it results in a reduction of operation and 
maintenance costs. Examples of such projects include wastewater flow rate modeling and 
elimination of lift stations. A project received points for system efficiency if it met any of the 
following conditions:  

POINTS: 1-2 Involves improving lift station operation or efficiency. 
 1-2 Involves the elimination of a lift station. 
 1-2 Reduces infiltration and inflow.  
 1-2 Improves understanding and planning of sewer system. 
Maximum Number of Points: 8 

6.2.3 Environmental Protection 

An improvement helps protect the environment if it reduces damage to it, or reduces the threat 
to the public health. Examples of deficiencies that such projects improve include failing septic 
tanks or sewage overflows into lakes or streams. An improvement received points for 
environmental protection if it met any of the following conditions: 

POINTS: 1-2 Eliminates septic tanks. 
 1-2 Improves protection of the public health and safety. 
 1-2 Improves protection of the environment (i.e., land, wetlands, 

streams, groundwater).  
 2 Helps protect Zone 1 of Aquifer Protection Area. 
 1 Helps protect Zone 2 of Aquifer Protection Area. 
Maximum Number of Points: 8 
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Table 6.1 Ranking Summary of Proposed Improvements 
Long-Range Wastewater Management Plan 
City of Renton 

Project 
Number Proposed Capital Improvements 

Substandard 
Facilities 

System 
Efficiency 

Environmental 
Protection 

Total 
Ranking 

System Wide 
1.01 Misc Sewer Projects and Emergency Repairs 6 1 4.5 11.5 
1.02 Lift Station Telemetry Upgrades 4 2 0 6 
1.03 Maintenance & Upgrade Sewer Hydraulic Model 4 2 1.5 7.5 
1.04 Inflow & Infiltration Metering, Investigating, Rehab 4 4 0 8 

1.05A Earlington Sanitary Sewer Replacement 6 2 1.5 9.5 
1.05B Renton Hill Sanitary Sewer Replacement 5 2 1.5 8.5 
1.05C Renton Central Business District Sewer Rep Ph IV 6 1 2.5 9.5 
1.05D West Hill Sanitary Sewer Replacement 4 1 1.5 6.5 
1.05E North Highlands Sewer collection System Replace 4 1 1.5 6.5 
1.05F South Highlands Sewer Collection System Replace 4 1 1.5 6.5 
1.05G Maplewood Sewer Replacement 3 0.5 2.5 6 
1.05H Presidents Park Sanitary Sewer Replacement Ph I 3 0.5 1 4.5 
1.05I Presidents Park Sanitary Sewer Replacement Ph II 3 0.5 1 4.5 
1.05J Honeydew Sanitary Sewer Replacement 3 0.5 1 4.5 
1.05K Talbot Hill Sewer Collection System Replacement 3 0.5 1 4.5 
1.05L North Renton Sewer Replacement Ph III 3 0.5 1 4.5 
1.05M Windsor Hills Sewer Replacement/Rehabilitation 3 0.5 1 4.5 
1.06 Long Range Wastewater Management Plan Upgrade 5 2 0 7 

West Cedar River Basin 
2.01 Heather Downs/Maplewood Interceptor Improvement 3 1 3 7 
2.02 Cottonwood Lift Station Rehabilitation 1.5 0.5 2 4 
2.03 Falcon Ridge Lift Station Rehabilitation 4 1 2 7 
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Table 6.1 Ranking Summary of Proposed Improvements 
Long-Range Wastewater Management Plan 
City of Renton 

Project 
Number Proposed Capital Improvements 

Substandard 
Facilities 

System 
Efficiency 

Environmental 
Protection 

Total 
Ranking 

East Cedar River Basin 
3.01 East Cedar River Collection Sewers 0 0 5 5 
3.02 Central Plateau Interceptor 3 0 5 8 
3.03 East Plateau Interceptor 1 0 3 4 
3.04 East Renton Lift Station Elimination 2 2 0 4 
3.05 Highlands Lift Station Elimination 2 2 0 4 
3.06 Evendell Lift Station Elimination 2 2 0 4 

Lake Washington East Basin 
4.01 Duval Interceptor 3 0 4 7 
4.02 Westview Lift Station Replacement/Rehabilitation 5 2 0 7 
4.03 Kennydale Lakefront Sewer System Improvements 2.5 1 3 6.5 
4.04 Union Avenue NE Sewer Main Extension 2 0 2.5 4.5 
4.05 Sierra Heights Sewer System Construction 1 0 5 6 
4.06 North Renton Intercept Replacement/Rehabilitation 4 0 1 5 
4.07 Lake Washington Blvd. Sewer (2900 Block) 5 0 0 5 
4.08 Stonegate/Summerwind Flow Diversion 4 3 1 8 
4.09 Lake Washington Beach Lift Station Rehabilitation 4 2 0 6 
4.10 Lake Washington No 2 Lift Station Rehabilitation 3 1 0 4 
4.11 Long Lift Station Rehabilitation/Replacement 2 1 0 3 

Black River Basin 
5.01 Talbot Crest Lift Station Replacement 2 1 1 4 
5.02 Thunder Hill Interceptor Replacement 4 2 2 8 
5.03 Benson Road Interceptor 3 1 1 5 
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Table 6.1 Ranking Summary of Proposed Improvements 
Long-Range Wastewater Management Plan 
City of Renton 

Project 
Number Proposed Capital Improvements 

Substandard 
Facilities 

System 
Efficiency 

Environmental 
Protection 

Total 
Ranking 

5.04 SW 34th Street Interceptor Replacement 5 2 0 7 
5.05 Talbot Road Interceptor Capacity Analysis 2 0 1 3 
5.06 Lind Avenue Lift Station Rehabilitation 5 2 0 7 

Downtown Basin 
6.01 Earlington Lift Station Elimination 6 2 3 11 
6.02 Shattuck Ave S Interceptor Downsizing 6 0 2 8 
6.03 North Earlington Collection System 1 0 4 5 
6.04 Airport Lift Station Rehabilitation 5 2 0 7 
6.05 Renton Center Sewer Extension 5 0 2 7 

May Valley Basin 
7.01 Misty Cove/Baxter Lift Station Replacement 4 2 2 8 
7.02 Denny's Lift Station Rehabilitation 4 2 1 7 
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Table 6.2 presents the Proposed Improvements by priority. The total ranking sum cannot 
be used solely to prepare the Capital Improvement Program. The project rankings do not 
take into consideration engineering judgment or scheduling of dependent projects. 
Engineering judgment involves the trained observation of non-quantifiable impacts of a 
project. The scheduling of projects involves determining which projects must be completed 
before other projects can begin. For these reasons, each project was reassigned into three 
priorities categories: near-term, mid-term, and long-term. Table 6.2 presents the total 
ranking and the project priority along with brief comments regarding any inconsistency 
between the project ranking and the project priority. 

6.3 CAPITAL IMPROVEMENT DESCRIPTIONS 
The proposed capital improvement projects are summarized in the following section. The 
projects are organized by drainage basin. A brief description of the specific system 
deficiency and the proposed improvement are included. The improvement also includes the 
total estimated project cost. The costs are in 2008 dollars. They were developed based on 
prior project cost data, which was then inflated to 2008 dollars. The total cost includes the 
project design, construction and all other allied costs. The estimates are based on 
approximate average costs for similar project, and do not take into account individual 
variables. The projects will require a revised cost estimate prior to the initiating of any of 
the capital projects, in order to account for the other variables. Each project was assigned 
a proposed schedule date based on the priority. Lastly, each project includes a site map 
with the project extents. A summary map of all recommended improvements is included as 
Figure 6.1. 

6.3.1 System Wide Improvements 

1.01 Miscellaneous Sewer Projects and Emergency Repairs 

System Deficiency: This project is to perform small repairs, replacements, or installations 
of sewers that are not scheduled in the CIP, but become a priority due to unexpected 
problems, failure, or coordination with other projects. 

Improvement: Identify and perform non-scheduled work as necessary. 

• Cost: $2,020,000  Priority: near-term 

• Beginning: 2006  Completion: 2026 

1.02 Lift Station Telemetry Upgrades 

System Deficiency: Telemetry system components and software will become out-dated 
over time. It is anticipated that there will be updating of the telemetry system on a five-year 
cycle. 
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Table 6.2 Proposed Improvements Priority Summary 
Long-Range Wastewater Management Plan 
City of Renton 

Project 
Number

Proposed Capital 
Improvements (1) 

Total 
Ranking Priority Comments 

1.01 Misc Sewer Projects and 
Emergency Repairs 11.5 near  

6.01 Earlington Lift Station 
Elimination 11 near  

1.05A Earlington Sanitary Sewer 
Replacement 9.5 near  

1.05C Renton Central Business 
District Sewer Rep Ph IV 9.5 near  

1.05B Renton Hill Sanitary Sewer 
Replacement 8.5 near  

1.04 Inflow & Infiltration Metering, 
Investigating, Rehab 8 near  

3.02 Central Plateau Interceptor 8 near  

4.08 Stonegate/Summerwind Flow 
Diversion 8 near  

6.02 Shattuck Ave S Interceptor 
Downsizing 8 near  

7.01 Misty Cove/Baxter Lift Station 
Replacement 8 near  

5.02 Thunder Hill Interceptor 
Replacement 8 near  

1.03 Maintenance & Upgrade 
Sewer Hydraulic Model 7.5 near  

2.01 Heather Downs/Maplewood 
Interceptor Improvement 7 near  

4.01 Duval Interceptor 7 near  

4.02 Westview Lift Station 
Replacement/Rehabilitation 7 near  

5.04 SW 34th Street Interceptor 
Replacement 7 near  

6.05 Renton Center Sewer 
Extension 7 near  

1.06 Long Range Wastewater 
Management Plan Upgrade 7 near  

2.03 Falcon Ridge Lift Station 
Rehabilitation 7 near  
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Table 6.2 Proposed Improvements Priority Summary 
Long-Range Wastewater Management Plan 
City of Renton 

Project 
Number

Proposed Capital 
Improvements (1) 

Total 
Ranking Priority Comments 

5.06 Lind Avenue Lift Station 
Rehabilitation 7 near  

6.04 Airport Lift Station 
Rehabilitation 7 near  

7.02 Denny's Lift Station 
Rehabilitation 7 near  

1.02 Lift Station Telemetry 
Upgrades 6 near 

Needed in the near-term to 
keep up with changing 
technology 

4.05 Sierra Heights Sewer System 
Construction 6 near Older septic systems 

Health Dept area of concern 

4.09 Lake Washington Beach Lift 
Station Rehabilitation 6 near Station over 40-years old 

6.03 North Earlington Collection 
System 5 near Older septic systems 

3.01 East Cedar River Collection 
Sewers 5 Near- 

long 
Needed for schools in area 
Liberty, Briarwood, Maywood  

3.06 Evendell Lift Station 
Elimination 4 near Coordinate with Central 

Plateau Interceptor project 

3.04 East Renton Lift Station 
Elimination 4 near Higher flows than anticipated 

Eliminate vs add capacity 

3.05 Highlands Lift Station 
Elimination 4 near Coordinate with Central 

Plateau Interceptor project 

1.05D West Hill Sanitary Sewer 
Replacement  6.5 mid  

1.05E North Highlands Sewer 
collection System Replace 6.5 mid  

4.03 Kennydale Lakefront Sewer 
System Improvements 6.5 mid  

4.06 North Renton Intercept 
Replacement/Rehabilitation 5 mid  

4.07 Lake Washington Blvd. Sewer 
(2900 Block) 5 mid  

5.03 Benson Road Interceptor 5 mid  

4.04 Union Avenue NE Sewer Main 
Extension 4.5 mid 
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Table 6.2 Proposed Improvements Priority Summary 
Long-Range Wastewater Management Plan 
City of Renton 

Project 
Number

Proposed Capital 
Improvements (1) 

Total 
Ranking Priority Comments 

2.02 Cottonwood Lift Station 
Rehabilitation 4 mid Ranking based upon 

estimated life of station 

4.10 Lake Washington No 2 Lift 
Station Rehabilitation 4 mid Ranking based upon 

estimated life of station 

5.05 Talbot Road Interceptor 
Capacity Analysis 3 mid Analysis of capacity only 

1.05F South Highlands Sewer 
Collection System Replace 6.5 long Pushed back based upon 

annual funding available 

1.05G Maplewood Sewer 
Replacement 6 long Pushed back based upon 

annual funding available 

1.05H Presidents Park Sanitary 
Sewer Replacement Ph I 4.5 long  

1.05I Presidents Park Sanitary 
Sewer Replacement Ph II 4.5 long  

1.05J Honeydew Sanitary Sewer 
Replacement 4.5 long  

1.05K Talbot Hill Sewer Collection 
System Replacement 4.5 long  

1.05L North Renton Sewer 
Replacement Ph III 4.5 long  

1.05M Windsor Hills Sewer 
Replacement/Rehabilitation 4.5 long  

3.03 East Plateau Interceptor 4 long  

5.01 Talbot Crest Lift Station 
Replacement 4 long  

4.11 Long Lift Station 
Rehabilitation/Replacement 3 long  

Notes: 
(1) City Basins: 
 1.00 System Wide 
 2.00 West Cedar River Basin 
 3.00 East Cedar River 
 4.00 Lake Washington East 
 5.00 Black River Basin 
 6.00 Downtown Basin 
 7.00 May Valley Basin 
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Improvement: Periodic upgrades of the lift station telemetry system. 

• Cost: $400,000   Priority: near-term 

• Beginning: 2010  Completion: 2010 
Beginning: 2015  Completion: 2015 
Beginning: 2020  Completion: 2020 
Beginning: 2025  Completion: 2025 

1.03 Maintenance and Upgrade of Sanitary Sewer Hydraulic Model 

System Deficiency: The city has developed a hydraulic model utilizing data from King 
County’s Inflow and Infiltration Program. This model will need to be updated as the sewer 
system is expanded, flow monitoring data collected, physical system data collected by 
survey or field inspection and as software is updated. 

Improvement: Update model annually to ensure its accuracy. 

• Cost: $500,000   Priority: near-term 

• Beginning: 2006  Completion: 2026 

1.04 Inflow & Infiltration Metering, Investigation, and Rehabilitation and Replacement 
of Sanitary Sewer Mains for Control 

System Deficiency: Old and aging sewers contribute to excessive inflow and infiltration 
into the sanitary sewer system. In conjunction with King County’s program for reducing 
infiltration and inflow (I/I), the City identifies areas of concern for investigation, additional 
metering, and replacement or rehabilitation of the sewers. There are certain portions of the 
sanitary sewer system that are known as having excessive I/I. If these systems are 
replaced, I/I will be reduced and King County’s requirements will be met. If a system is not 
scheduled for replacement or a replacement is delayed, the City may have to perform 
interim rehabilitation to reduce I/I. 

The sewer model has also identified portions of the sewer system that have I/I or capacity 
problems that have not manifested themselves with physical signs. The City needs to 
perform additional metering and investigation of these areas to determine the accuracy of 
the model, update the model data, and determine the level of need for replacement or 
rehabilitation. 

Improvement: Perform additional metering and investigation of the sewer system. Replace 
or rehabilitate existing sewers with I/I problems.  

• Cost: $2,280,000  Priority: near-term 

• Beginning: 2006  Completion: 2026 
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1.05 Sanitary Sewer Main Replacement and Rehabilitation 

System Deficiency: The City’s existing sanitary sewer system consists of varied materials 
and age. Much of the existing system includes clay and concrete pipes installed between 
the 1920’s and 1950’s. This program evaluates the system overall and prioritizes the 
replacements based upon age of system, risk of failure, and impact to environment 

Improvement: Replace or rehabilitate sanitary sewer system by priority identified. 

• Cost: $54,000,000.00  Priority: near-term 

• Beginning: 2006  Completion: After 2027 

Thirteen individual projects are included in the 1.05 group (1.05A through 1.05M). These 
projects are summarized in Table 6.3. A detailed description of each 1.05 project follows. 

Table 6.3 Sanitary Sewer Main Replacement and Rehabilitation Projects 
Long-Range Wastewater Management Plan 
City of Renton 

Proj 
No. Project Name 

Proposed 
Timing 

1.05A Earlington Sanitary Sewer Replacement 2008 thru 2011 

1.05B Renton Hill Sanitary Sewer Replacement 2010 thru 2013 

1.05C Renton Central Business District San Sewer Replacement Ph IV 2013 thru 2015 

1.05D West Hill Sanitary Sewer Replacement 2015 thru 2018 

1.05E North Highlands Sewer Collection System Replacement 2018 thru 2026 

1.05F South Highlands Sewer Collection System Replacement 2025 thru 2028 

1.05G Maplewood Sewer Replacement After 2027 

1.05H Presidents Park Sanitary Sewer Replacement Phase I After 2027 

1.05I Presidents Park Sanitary Sewer Replacement Phase II After 2027 

1.05J Honeydew Sanitary Sewer Replacement After 2027 

1.05K Talbot Hill Sanitary Sewer Collection System Replacement After 2027 

1.05L North Renton Sanitary Sewer Replacement Phase III After 2027 

1.05M Windsor Hills Sewer Replacement/Rehabilitation After 2027 

Notes: 

Each project listed in this table has a work sheet following. 
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1.05A Earlington Hill Sewer Replacement (Downtown Basin) 

System Deficiency: The existing collection system in the Earlington Hill area was 
constructed in 1951 and is comprised of 6-inch and 8-inch concrete sewers, which are 
approaching the end of their useful life and need to be replaced before structural failures 
occur. This project involves the replacement of approximately 19,200 lineal feet of existing 
gravity sewer. 

Improvement: Replace existing collection system between S 134th Street, 80th Avenue S, 
and SW Sunset Boulevard. 

• Cost: $4,150,000  Priority: near-term 

• Beginning: 2008  Completion: 2011 
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1.05B Renton (Scenic) Hill Sewer Collection (Downtown Basin) 

System Deficiency: The existing collection system within the Scenic Hills area of the 
Downtown Basin was constructed between 1947 and 1949 and is comprised of 6-inch and 
8-inch concrete sewers, which are approaching the end of their useful life and need to be 
replaced before structural failures occur. This project involves replacement of 
approximately 15,000 lineal feet of existing gravity sewer. 

Improvement: Replace existing collection system within the Renton Scenic Hill area.  

• Cost: $3,400,000  Priority: near-term 

• Beginning: 2010  Completion: 2013 

Cedar River
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1.05C Renton Central Business District Sanitary Sewer Replacement, Phase IV 

System Deficiency: Existing sewers are old and in poor condition. Replacement of these 
sanitary sewer pipelines would improve sewer service to this residential area. 

Improvement: Replacement of approximately 11,000 lineal feet of 8-inch gravity sewer 
between S 2nd Street and Houser Way. 

• Cost: $2,500,000  Priority: near-term 

• Beginning: 2013  Completion: 2015 

Cedar River
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1.05D West Hill Sanitary Sewer Replacement (Downtown Basin) 

System Deficiency: The existing collection system on the West Hill (between NW 2nd, 
NW 7th, Rainier, and 84th Ave) was constructed in 1962 and is comprised of 6-inch and 8-
inch concrete sewers, which are approaching the end of their useful life and need to be 
replaced before structural failures occur. This project involves the replacement of 
approximately 25,000 lineal feet of existing gravity sewer. 

Improvement: Replace existing collection system between S 134th Street, 80th Avenue S, 
and SW Sunset Boulevard. 

• Cost: $5,700,000   Priority: mid-term 

• Beginning: 2015   Completion: 2018 

Cedar River
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1.05E North Highlands Sewer Collection System Replacement (East Lake 
Washington Basin) 

System Deficiency: This portion of the existing collection system within Model Basin 
RNT030 was constructed in the early 1940s and is comprised of 8-inch, 10-inch, and 12-
inch concrete sewers that are approaching the end of their useful life and need to be 
replaced before structural failures occur. This project involves the replacement of 
approximately 56,800 lineal feet of existing gravity sewer.  

Improvement: Replace existing collection system between NE 7th Street, NE 21st Street, 
Aberdeen Avenue NE, and Queen Avenue NE.  

• Cost: $13,000,000   Priority: mid-term 

• Beginning: 2018   Completion: 2026 
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1.05F South Highlands Sewer Collection System Replacement (East Lake 
Washington Basin) 

System Deficiency: This portion of the existing collection system within Model Basin 
RNT030 was constructed in the early 1940s and is comprised of 8-inch concrete sewers 
that are approaching the end of their useful life and need to be replaced before structural 
failures occur. This project involves the replacement of approximately 13,700 lineal feet of 
existing gravity sewer.  

Improvement: Replace existing collection system between NE 3rd Street, NE 7th Street, 
Monroe Avenue NE, and Sunset Boulevard NE.  

• Cost: $3,100,000   Priority: mid-term 

• Beginning: 2025   Completion: 2028 
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1.05G Maplewood Sewer Replacement (West Cedar River Basin) 

System Deficiency: The existing sewers were constructed in 1963 and are reaching the 
end of their useful life and should be scheduled for replacement. The system consists of 
approximately 2,000 lineal feet of existing 8, 12, and 15-inch concrete gravity sewer.  

Improvement: Replace or rehabilitate the existing Maplewood Sewer Collection System.  

• Cost: $1,600,000   Priority: long-term 

• Beginning: After 2027   Completion: After 2027 

Cedar River
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1.05H Presidents Park Sewer Replacement Phase I (East Lake Washington Basin) 

System Deficiency: This portion of the existing collection system within Model Basin 
RNT030 was constructed in the early 1940s and is comprised of 8 and 10-inch concrete 
sewers. These systems are approaching the end of their useful life and need to be 
replaced before structural failures occur. This project involves the replacement of 
approximately 10,000 lineal feet of existing gravity sewer.  

Improvement: Replace existing collection system between NE 6th Street, NE 10th Street, 
Monroe Avenue NE, and Harrington Avenue NE.  

• Cost: $2,300,000   Priority: long-term 

• Beginning: After 2027   Completion: After 2027 
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1.05I Presidents Park Sewer Replacement Phase II (East Lake Washington Basin) 

System Deficiency: This portion of the existing collection system within Model Basin 
RNT030 was constructed in the Early 1950’s and is comprised of 8-inch concrete sewers 
which are approaching the end of their useful life and need to be replaced before structural 
failures occur. This project involves the replacement of approximately 32,000 lineal feet of 
existing gravity sewer.  

Improvement: Replace existing collection system between NE 6th Street, NE 10th Street, 
Monroe Avenue NE, and Harrington Avenue NE.  

• Cost: $7,200,000   Priority: long-term 

• Beginning: After 2027   Completion: After 2027 
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1.05J Honeydew Sanitary Sewer Replacement (East Lake Washington Basin 

System Deficiency: The existing gravity sewers are approximately 35 years old. Further, 
these concrete sewers have experienced severe corrosion. The City performed spot 
rehabilitation in this area to resolve I/I problems. Those pipe runs may not need to be 
replaced. The rest of the system, however, is structurally compromised. 

Improvement: The replacement of approximately 7,100 lineal feet of existing 8-inch gravity 
sewer between NE 10th Street, Sunset Boulevard, Union Avenue NE, and Hoquiam 
Avenue NE. 

• Cost: $1,600,000   Priority: long-term 

• Beginning: After 2027   Completion: After 2027 
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1.05K Talbot Hill Sanitary Sewer Collection System Replacement (Black River Basin) 

System Deficiency: This portion of the existing collection system within Model Basin 
RNT045 was constructed in 1960 and is comprised of 8 and 10-inch concrete sewers. 
These systems are approaching the end of their useful life and need to be replaced before 
structural failures occur. This project involves replacement of approximately 18,200 lineal 
feet of existing gravity sewer. 

Improvement: Replace existing collection system between Lake Avenue S, S 14th Street, 
State Route 515, and S 23rd Street.  

• Cost: $4,100,000   Priority: long-term 

• Beginning: After 2027   Completion: After 2027 
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1.05L North Renton Sewer Replacement, Phase III (East Lake Washington Basin) 

System Deficiency: The existing gravity sewers are old and deteriorating. Further, these 
sewers were constructed with an inadequate slope, which does not allow self-flushing of 
the sewer lines. Consequently, maintenance crews are required to flush these sewer lines 
approximately once a month. In addition, their condition has deteriorated and requires 
replacements. Interim repairs were made to these mains in the late 1990s. 

Improvement: The replacement of approximately 3,100 lineal feet of existing 8-inch gravity 
sewer between N 6th Street, N 4th Street, Wells Avenue N, and Park Avenue N. 

• Cost: $950,000   Priority: long-term 

• Beginning: After 2027  Completion: After 2027 

Cedar River
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1.05M Windsor Hill Sewer Replacement / Rehabilitation (West Cedar River Basin) 

System Deficiency: These existing sewers are approximately 55 years old. Large portions 
of the Windsor Hills Sewers are 6-inch pipes and do not meet current standard for 
minimum size for mains. A portion of these sewers is within Zone 2 of the Aquifer 
Protection Area. This project involves the replacement/rehabilitation of approximately 7,900 
lineal feet of existing 6 and 8-inch gravity sewer in the Windsor Hills Neighborhood. 

Improvement: Replace or rehabilitate old sewers in the Windsor Hills Neighborhood. 

• Cost: $1,800,000  Priority: long-term 

• Beginning: After 2027  Completion: After 2027 

Cedar River

Cedar River
 

1.06 Long Range Wastewater Management Plan Upgrade 

System Deficiency: The Long Range Wastewater Management Plan needs to be updated 
approximately every six years to ensure that the plan accurately reflects the conditions 
observed by the City and provides accurate planning information. The LRWWMP was last 
updated in 2008 and is thus scheduled for an update in the year 2014.  
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Improvement: Update LRWWMP. 

• Cost: $100,000   Priority: near-term 

• Beginning: After 2014  Completion: After 2014 

6.3.2 West Cedar River Basin 

2.01 Heather Downs / Maplewood Interceptor Improvements 

System Deficiency: The existing Heather Downs Interceptor has seen significant 
increased flows due to new development on a portion of the East Renton Plateau. Some 
flows directed to these two interceptors were intended to be directed to the East Renton 
Interceptor. A study needs to be performed to determine which portions of the system need 
to be upsized. The system consists of approximately 9,100 linear feet of 8, 10, 12, and 15-
inch mains. For planning purposes we are assuming 5,000 linear feet will need to be 
upsized. 

Improvement: Perform study of capacity and replace undersized portions of the 
interceptor system. 

• Cost: $1,300,000  Priority: near-term 

• Beginning: 2007  Completion: 2009 

Cedar River
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2.02 Cottonwood Lift Station Rehabilitation 

System Deficiency: The Cottonwood Lift Station was reconstructed in its entirety in 1994. 
This is a permanent station. The expected life of a sewage pump station is 25 years. 
Cottonwood will be 25 years old in 2019.  

Improvement: Rehabilitate the existing lift station.  

• Cost: $300,000   Priority: mid-term 

• Beginning: 2021  Completion: 2021 

Cedar River
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2.03 Falcon Ridge Lift Station Rehabilitation 

System Deficiency: The Falcon Ridge Lift Station was built in 1981. The expected life of a 
sewage pump station is 25 years. Falcon Ridge was 25 years old in 2006. As part of an 
overall review of lift stations for prioritization of upgrades or rehabilitation Falcon Ridge has 
been scheduled for replacement or rehabilitation in 2010. 

Improvement: Replace or rehabilitate the existing lift station.  

• Cost: $300,000   Priority: near-term 

• Beginning: 2010  Completion: 2010 

 



 

Final 2010 6-29 

6.3.3 East Cedar River Basin 

3.01 East Cedar River Collection Sewers 

System Deficiency: The completion of the East Renton Interceptor in 1994 and the 
anticipated completion of the Central Plateau Interceptor in 2008 allows for the extension of 
collection mains into the East Cedar River Basin. This basin has seen the most significant 
amount of improvement since the 1998 Long Range Wastewater Management Plan. 
Construction of the remaining collection system will be through Local Improvement District 
or developer extension. There is approximately 220,000 feet of collection sewer necessary 
to provide service to this basin. Two interceptor projects providing service to this basin are 
described in projects 3.02 and 3.03. There are also some facilities proposed in the basin 
that, while acting as local collector facilities, may need to be larger for conveyance 
purposes. While the City typically participates in the ‘oversizing’ costs of these lines this 
LRWWMP is not programming any CIP dollars for this project. 

Improvement: Install collection system in the East Cedar River Basin. 

• Cost: $49,500,000 (by developer) Priority: near-term 

• Beginning: 2006   Completion: 2030 

C
edar R

iver
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3.02 Central Plateau Interceptor Phase II 

System Deficiency: Service of the central portion of the East Cedar River Basin will 
require an interceptor or conveyance facility to move the sewage from the sub-basin to the 
King County system. The first phase of this interceptor was constructed as part of the King 
County Elliott Bridge Construction Project that was completed in 2005. There is 
approximately 5,000 additional feet of 12, 15, and 18-inch sewer necessary to provide 
service to this basin. 

Improvement: Install the Central Plateau Interceptor. 

• Cost: $2,250,000   Priority: near-term 

• Beginning: 2006   Completion: 2008 

C
edar R

iver
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3.03 East Plateau Interceptor 

System Deficiency: Service of the eastern portion of the East Cedar River Basin will 
require an interceptor or conveyance facility to move the sewage from the sub-basin to the 
King County system. The potential exists for a gravity route projecting south from 180th 
Avenue South. This and other gravity routes may be considered. There would be concerns 
about working in and around the Cedar River to cross to Maple Valley Highway. Alternate 
methods of pipe installation, such as boring or micro tunneling may mitigate impacts 
involved with a river crossing. A gravity alternative would also be dependent upon a facility 
to move the flows from the discharge point of this trunk at approximately 177th to the 
existing King County Cedar River Trunk at 154th. For alternative consideration, a pump 
station that would move the flows to either the North Plateau Sub-basin or East Renton 
Sub-basin could be built in lieu of the East Plateau Interceptor. The East Renton 
Interceptor was sized and the Central Plateau Interceptor is planned for this contingency. 
There is approximately 9,300 feet of 18-inch sewer necessary to provide service to this 
basin under the gravity alternative. 

Improvement: Install East Plateau Interceptor. 

• Cost: $1,700,000 (lift Station)  Priority: mid-term   
$3,720,000 (Gravity Interceptor) 

• Beginning: 2019    Completion: 2020 
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3.04 East Renton Lift Station Elimination 

System Deficiency: The construction of the Central Plateau Interceptor allows for the 
connection and activation of the dry sewers in the Maplewood Heights neighborhood. By 
extending the sewer north from 158th Place SE and SE 138th Place, approximately 
900 feet, the City can abandon the East Renton Lift Station.  

Improvement: Install approximately 900 linear feet of 12-inch sewer main and abandon 
the East Renton Lift Station, redirecting flows to system flowing to the Central Plateau 
Interceptor.  

• Cost: $200,000   Priority: near-term 

• Beginning: 2009  Completion: 2009 
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3.05 Highland Estates Lift Station Elimination 

System Deficiency: The construction of the Central Plateau Interceptor allows for the 
connection and activation of the dry sewers in the Maplewood Heights neighborhood. With 
a short extension of the sewer main from the existing system in 152nd Avenue SE, The 
Highlands Estates Lift Station can be abandoned in favor of gravity service. 

Improvement: Connect the Highland Estates sanitary sewer system to the existing sewer 
main in 152nd Avenue SE and Abandon the Highland Estates Lift Station.  

• Cost: $30,000   Priority: near-term 

• Beginning: 2008  Completion: 2008 
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3.06 Evendell Lift Station Elimination 

System Deficiency: When the gravity sanitary sewer system is constructed in 160th 
Avenue SE, the system, the sewers serving south of SE 136th Street can be connected 
and the Evendell Lift Station can be abandoned.  

Improvement: Abandon the Evendell Lift Station and reroute flows to the new gravity 
sewers to the south.  

• Cost: $20,000   Priority: near-term 

• Beginning: 2008  Completion: 2008 

C
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6.3.4 East Lake Washington Basin 

4.01 Duvall Interceptor 

System Deficiency: The existing downstream system, from NE 10th at Field Avenue NE to 
the Sunset Interceptor has insufficient capacity to accommodate future development flows 
from this portion of the system. The new interceptor would require 1950 linear feet of 12-
inch sewer to connect to re-route flows to the East Renton System at Duvall Avenue NE 
and NE 8th Street. 

Improvement: Install new interceptor to redirect sewer flows from Sunset System to East 
Renton System. 

• Cost: $500,000   Priority: near-term 

• Beginning: 2006  Completion: 2008 
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4.02 Westview Lift Station Replacement / Rehabilitation 

System Deficiency: The Westview Lift Station was constructed in 1996. Lift stations 
typically have an anticipated life of 25 years. This station has already shown excessive 
wear and has reliability issues. This results in scheduling the replacement/rehabilitation 
ahead of the 25-year time frame. 

Improvement: Replace or rehabilitate the Westview Lift Station. 

• Cost: $300,000   Priority: near-term 

• Beginning: 2009  Completion: 2009 
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4.03 Kennydale Lakefront Sewer System Improvements 

System Deficiency: The Kennydale Lakefront sewer system has several undesirable 
operating characteristics. First, this low-pressure sewer main requires a considerable 
amount of maintenance, which is made more difficult due to its location along the lakefront. 
Second, it uses a flush station which pumps water from Lake Washington in order to flush 
wastewater to the Lake Washington No. 2 Lift Station. In 2002/2003, the City performed a 
study to determine condition of the existing system and evaluate alternatives for 
replacement. The study recommended interim repairs and additional maintenance access 
points. Testing of the main for condition showed that it had potentially 20 to 30 years of 
additional life. 

Improvement: Examine and evaluate system operation in this area and determine if 
replacement is warranted. 

• Cost: $4,500,000  Priority: mid-term 

• Beginning: 2024  Completion: 2026 

May Creek
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4.04 Union Avenue NE Sewer Main Extension 

System Deficiency: Segments of Union Avenue NE, between NE 2nd Street and NE 6th 
Place do not have a sewer main installed. There are three sections of sewer in this stretch 
that need to be installed to provide service to properties in this area that are undeveloped 
or on septic tank. 

Improvement: Install approximately 2,200 feet of sewer main in Union Avenue NE, 
between NE 2nd Street and NE 6th Place. 

• Cost: $500,000   Priority: mid-term 

• Beginning: 2020  Completion: 2020 
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4.05 Sierra Heights Sewer System Construction 

System Deficiency: Parts of the Sierra Heights area does not have sewer main installed. 
A large portion of this area has been declared an area of concern due to the potential of 
failure the King County Health Department has seen in the septic systems in the area. The 
majority of the unserved area is not currently within the Renton City Limits. The northern 
portion of this system will either have to be pumped or have gravity through an agreement 
to connect to Coal Creek Utility’s future system. 

Improvement: Construct sanitary sewers in developed areas to allow transfer of residential 
sewer disposal from private septic systems to a public sewer system. 

• Cost: $2,000,000  Priority: near-term 

• Beginning: 2014  Completion: 2016 

May Creek
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4.06 North Renton Interceptor Replacement / Rehabilitation 

System Deficiency The North Renton Interceptor flows were reduced as part of the 
diversion through the Sunset Interceptor Phase II project completed in 2005. In addition, 
flows south of N 8th Street are being re-routed into a new 15-inch main being constructed 
in N 8th Street from Garden to Logan with a new connection to King County’s East Side 
Interceptor. The City needs to evaluate the old interceptor line for rehabilitation, 
downsizing, and partial elimination. 

Improvement: Evaluate the main and rehabilitate, downsize, and eliminate portions as 
needed. 

• Cost: $800,000   Priority: mid-term 

• Beginning: 2017  Completion: 2018 

Cedar River
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4.07 Lake Washington Blvd. N Sewer (2900 Block) 

System Deficiency: In early 1997, the sanitary sewer main in the 2900 block of Lake 
Washington Blvd. N was damaged by private construction. The sewer main was patched 
and put back into service. The repair is temporary in nature, as it creates a reduction in 
capacity, impacts flow characteristics, and prevents proper cleaning. To properly re-
establish the sewer system in the area the City needs to replace and relocate 
approximately 300 feet of sewer main. 

Improvement: Replace the damaged section of sewer pipe, relocating the main to 
eliminate the conflict with the adjacent utility(s). 

• Cost: $100,000   Priority: mid-term 

• Beginning: 2015  Completion: 2015 

May Creek
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4.08 Stonegate / Summerwind Subbasin Flow Diversion 

System Deficiency: The Summerwind Lift Station is reaching the end of its useful life. The 
Stonegate Lift Station is undersized to meet the build out needs of this sub-basin. The 
capacity of the sanitary sewer system in Duvall Avenue NE and NE Sunset Boulevard is 
also insufficient for build out needs of the area. 

Improvement: Abandon Summerwind Lift Station and divert flows into Stonegate Lift 
Station. Construct a new Stonegate Lift Station with sufficient capacity to meet build out 
needs for both sub-basins. Construct approximately 3,600 linear feet of 8-inch force main 
to route flows to Field Avenue NE. Construct 2,800 linear feet of 15-inch gravity sewer main 
in Field Avenue NE and NE Sunset Boulevard. 

• Cost: $3,500,000  Priority: near-term 

• Beginning: 2007  Completion: 2008 
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4.09 Lake Washington Beach Lift Station Rehabilitation 

System Deficiency: The Lake Washington Beach Lift Station was constructed in 1968. 
This is a permanent station. The expected life of a sewage pump station is 25 years. While 
Lake Washington Beach is over 25 years old, it only receives seasonal usage from Coulon 
Beach Park and thus will last longer than 25 years. The station should be rehabilitated in 
2014 when the station is 46 years old.  

Improvement: Rehabilitate the existing lift station.  

• Cost: $300,000   Priority: near-term 

• Beginning: 2014  Completion: 2014 
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4.10 Lake Washington No. 2 Lift Station Rehabilitation 

System Deficiency: The Lake Washington No. 2 Lift Station was rebuilt in 1994. This is a 
permanent station. The expected life of a sewage pump station is 25 years. Lake 
Washington No. 2 will be 25 years old in 2019. 

Improvement: Rehabilitate the existing lift station.  

• Cost: $200,000   Priority: mid-term 

• Beginning: 2019  Completion: 2019 
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4.11 Long Lift Station Rehabilitation/Replacement 

System Deficiency: The Long Lift Station was built in 2001. The expected life of a sewage 
pump station is 25 years. The Long Lift Station will be 25 years old in 2026.  

Improvement: Rehabilitate/replace the existing lift station.  

• Cost: $300,000   Priority: long-term 

• Beginning: 2026  Completion: 2026 
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6.3.5 Black River Basin 

5.01 Talbot Crest Lift Station Rehabilitation 

System Deficiency: The Talbot Crest Lift Station, which serves a residential development 
along Talbot Crest Drive, was replaced in 2001. Expected life of a sanitary sewer lift station 
is 25 years. As such, this station should be scheduled for rehabilitation in 2026. 

Improvement: Rehabilitate the existing lift station.  

• Cost: $200,000   Priority: long-term 

• Beginning: 2026  Completion: 2026 
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5.02 Thunder Hill Interceptor Replacement / Rehabilitation 

System Deficiency: The Thunderhill Interceptor was installed in 1964 and is comprised of 
10, 12, and 18-inch concrete sewers, which will be approaching the end of their useful life 
and need to be replaced before structural failures occur. This project involves replacement 
of approximately 11,000 lineal feet of existing gravity sewer. 

Improvement: Replace existing Thunderhill Interceptor. 

• Cost: $2,500,000  Priority: near-term 

• Beginning: 2014  Completion: 2016 
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5.03 Benson Road Interceptor 

System Deficiency: The Benson Road Interceptor was installed in 1962 and is comprised 
of 8-inch concrete sewers, which are approaching the end of their useful life and need to 
be replaced before structural failures occur. This project involves replacement of 
approximately 5,500 lineal feet of existing gravity sewer. 

Improvement: Replace existing Benson Road Interceptor. 

• Cost: $1,300,000  Priority: mid-term 

• Beginning: 2022  Completion: 2023 
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5.04 SW 34th Street Interceptor Capacity Analysis 

System Deficiency: This project involves the analysis of approximately 3,500 lineal feet of 
existing 8-inch gravity sewer. Based upon the sanitary sewer model and the capacity 
analysis performed in 2001, the existing sewers appear undersized to accommodate the 
area that can be potentially served with this interceptor. 

Improvement: Determine the capacity of the existing sewers that serve this area and 
determine need and schedule for upsizing. 

• Cost: $100,000   Priority: near-term 

• Beginning: 2009  Completion: 2009 
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5.05 Talbot Road Interceptor Capacity Analysis 

System Deficiency: The existing Talbot Road Interceptor is potentially undersized to serve 
this basin. These existing 8-inch sanitary sewers may need to be replaced with 12-inch 
pipe. This project involves the analysis approximately 4,000 lineal feet of existing gravity 
sewer. 

Improvement: Analyze the capacity of the interceptor to ensure proper service of this area. 

• Cost: $100,000   Priority: mid-term 

• Beginning: 2017  Completion: 2017 
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5.06 Lind Avenue Lift Station Rehabilitation 

System Deficiency: The Lind Avenue Lift Station was constructed in 1978. The station 
was rebuilt as part of a local improvement district in 1983. The expected life of a sewage 
pump station is 25 years. Lind Avenue will be 25 years old in 2008. This station is 
considered a permanent lift station, which will serve existing and future commercial 
developments within a major portion of the Black River Basin. It does not meet current 
design codes because it lacks full redundancy of its vacuum priming system. If the vacuum 
priming system were to fail, the lift station would not operate. In addition, the above grade 
electrical structures have experienced vandalism. 

Improvement: The lift station requires rehabilitation and major modifications to improve 
reliability and in order to be upgraded to a permanent lift station. 

• Cost: $800,000   Priority: near-term 

• Beginning: 2012  Completion: 2013 
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6.3.6 Downtown Basin 

6.01 Earlington Lift Station Elimination 

System Deficiency: The Earlington Lift Station currently serves the Black River High 
School near the intersection of S 132nd Street and S Langston Street. This lift station does 
not have the capacity to provide service for its projected area. The elimination of this lift 
station is possible since the completion of the sanitary sewer facilities for the Earlington 
Ridge Plat. 

Improvement: Install approximately 1,800 Linear feet of 12 and 15-inch sanitary sewer 
main and disassemble and remove existing lift station. 

• Cost: $800,000   Priority: near-term 

• Beginning: 2006  Completion: 2008 
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6.02 Shattuck Ave S Interceptor Downsizing 

System Deficiency: The sanitary sewer flows that used to go through this line have been 
redirected to connect to King County’s East Side Interceptor in S 7th Street. This has left 
low flows in the old 24-inch sewer pipe in Shattuck Avenue between S 4th Street and South 
2nd Street. The reduced flows have resulted in septic conditions in the old pipe that require 
frequent flushing by maintenance crews. This sewer needs to be replaced and downsized. 

Improvement: Downsize 1000 linear feet of 24-inch sewer main in Shattuck to 8 or 12-
inch. 

• Cost: $200,000   Priority: near-term 

• Beginning: 2006  Completion: 2008 

Cedar River
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6.03 North Earlington Collection System 

System Deficiency: Most of the Earlington area north of S 134th Street is currently 
unsewered. After construction of the Earlington Interceptor or replacement of the 
Earlington Lift Station, a collection system to serve this area may be completed. Service 
would require approximately 12,700 lineal feet of 8-inch gravity sewer. 

Improvement: Construct the North Earlington Collection System. 

• Cost: $2,550,000  Priority: near-term 

• Beginning: 2014  Completion: 2020 

Black

River  Forbay

Cedar River

Cedar River
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6.04 Airport Lift Station Rehabilitation 

System Deficiency: System Deficiency: The Airport Lift Station was rebuilt from scratch 
in 1986. This is a permanent station. The expected life of a sewage pump station is 
25 years. Airport will be 25 years old in 2011.  

Improvement: Rehabilitate the existing lift station.  

• Cost: $300,000   Priority: near-term 

• Beginning: 2011  Completion: 2011 

Cedar River

Cedar River

 



 

Final 2010 6-56 

6.05 Renton Center Sewer Extension 

System Deficiency: System Deficiency: Existing businesses within Renton Center, 
fronting Rainier, contribute significant grease to the downstream sanitary sewer system 
causing backups and overflows. Replacement of the non-standard private sewer system 
with a City sewer main will allow the City to install testing stations to determine grease 
offenders. The new main would consist of approximately 800 linear feet of 8-inch sewer. 

Improvement: Install new sewer main to replace existing, non-conforming private system. 

• Cost: $240,000   Priority: near-term 

• Beginning: 2006  Completion: 2008 

 



 

Final 2010 6-57 

6.3.7 May Valley Basin 

7.01 Misty Cove and Baxter Lift Station Rehabilitation/Replacement 

System Deficiency: Misty Cove Lift Station currently pumps into the Baxter Lift Station 
which pumps into the King County Sewer. It may be possible to eliminate one of these lift 
stations by providing gravity sewer from the Baxter Lift Station to Misty Cove. The Misty 
Cove Lift Station has sufficient wet well volume to accommodate this change. The City 
should also investigate pumping each station independently to the King County sewer. 

Redevelopment in this basin is another factor driving the need to replace or rehabilitate 
these stations. It is anticipated that Baxter will be replaced as part of the redevelopment of 
the area, with the City covering costs for oversizing. Misty Cove will be rehabilitated to 
ensure safe operation. 

Improvement: Rehabilitate/replace the existing lift stations to improve operation, safety, 
and reliability of these lift stations. 

• Cost: $100,000   Priority: near-term 

• Beginning: 2007  Completion: 2008 
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7.02 Denny’s Lift Station Rehabilitation 

System Deficiency: The Denny’s Lift Station was built in 1983. This is a permanent 
station. The expected life of a sewage pump station is 25 years and the Lift Station will be 
25 years old in 2008.  

Improvement: Rehabilitate the existing lift station.  

• Cost: $200,000   Priority: near-term 

• Beginning: 2012  Completion: 2012 
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6.4 PROPOSED CAPITAL IMPROVEMENT PLAN 
Table 6.4 provides a cost breakdown summary for the near-, mid- and long-term projects 
and shows that the majority of the capital projects will be completed system wide and within 
the West Cedar River Basin. Additionally, almost 25 percent of the work will be completed 
in the near-term. A detailed implementation schedule for each proposed improvement is 
shown in Table 6.5. The next seven years (2008-2014) are annually represented with the 
mid- and long term projects included in separate column. The proposed improvements are 
summarized by basin in priority order, as assigned in Table 6.2. In general, the prioritization 
of projects fall within the following schedule: 

• near-term = 2014 and prior 

• mid-term = 2015 - 2024 

• long term = 2025 - future 

Table 6.4 Cost Breakdown Summary 
Long-Range Wastewater Management Plan 
City of Renton 

Basin Near-Term Mid-Term Long-Term Total 

System Wide $12,590,000  $18,850,000  $26,100,000  $57,540,000  

West Cedar River  $1,600,000  $300,000  $0  $1,900,000  

East Cedar River $10,475,000  $11,700,000  $31,500,000  $53,675,000  

Lake Washington East $4,700,000  $3,900,000  $4,300,000  $12,900,000  

Black River $1,900,000  $2,900,000  $200,000  $5,000,000  

Downtown $1,750,000  $2,350,000  $0  $4,100,000  

May Valley $300,000  $0  $0  $300,000  

Total $33,315,000  $40,000,000  $62,100,000  $135,415,000  
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Table 6.5 Detailed Cost Breakdown For Proposed Improvements 
Long-Range Wastewater Management Plan 
City of Renton 

Project 
Number Proposed Capital Improvements 

Previous 
Year 2008 2009 2010 2011 2012 2013 2014 Mid Term Long Term Totals 

System Wide             

1.01 Misc Sewer Projects and Emergency Repairs $120,000  $50,000  $150,000  $100,000  $100,000  $100,000  $100,000  $100,000  $1,000,000  $200,000  $2,020,000  

1.02 Lift Station Telemetry Upgrades       $100,000          $200,000  $100,000  $400,000  

1.03 Maintenance & Upgrade Sewer Hydraulic Model $25,000  $25,000  $25,000  $25,000  $25,000  $25,000  $25,000  $25,000  $250,000  $50,000  $500,000  

1.04 Inflow & Infiltration Metering, Investigating, Rehab $300,000  $180,000  $100,000  $100,000  $100,000  $100,000  $100,000  $100,000  $1,000,000  $200,000  $2,280,000  

1.05 Sewer Main Replacement/Rehabilitation $500,000  $100,000  $750,000  $2,000,000  $2,100,000  $2,000,000  $1,800,000  $1,000,000  $16,200,000  $25,550,000  $52,000,000  

1.06 Long Range Wastewater Management Plan Upgrade $20,000  $20,000           $100,000  $200,000   $340,000  

West Cedar River Basin                       

2.01 Heather Downs/Maplewood Interceptor Improvements $300,000   $1,000,000               $1,300,000  

2.02 Cottonwood Lift Station Rehabilitation                $300,000   $300,000  

2.03 Falcon Ridge Lift Station Rehabilitation      $300,000             $300,000  

East Cedar River Basin                       

3.01 East Cedar River Collection Sewers $1,000,000  $1,000,000  $1,000,000  $1,000,000  $1,000,000  $1,000,000  $1,000,000  $1,000,000  $10,000,000  $31,500,000  $49,500,000  

3.02 Central Plateau Interceptor $2,225,000                  $2,225,000  

3.03 East Plateau Interceptor               $1,700,000   $1,700,000  

3.04 East Renton Lift Station Elimination    $200,000              $200,000  

3.05 Highlands Lift Station Elimination  $30,000                 $30,000  

3.06 Evendell Lift Station Elimination  $20,000                 $20,000  

Lake Washington East Basin                       

4.01 Duvall Interceptor $500,000                   $500,000  

4.02 Westview Lift Station Replacement/Rehabilitation    $300,000               $300,000  

4.03 Kennydale Lakefront Sewer System Improvements                $500,000  $4,000,000  $4,500,000  

4.04 Union Avenue NE Sewer Main Extension                $500,000    $500,000  

4.05 Sierra Heights Sewer System Construction              $200,000  $1,800,000    $2,000,000  

4.06 North Renton Intercept Replacement/Rehabilitation                $800,000    $800,000  

4.07 Lake Washington Blvd. Sewer (2900 Block)                $100,000    $100,000  
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Table 6.5 Detailed Cost Breakdown For Proposed Improvements 
Long-Range Wastewater Management Plan 
City of Renton 

Project 
Number Proposed Capital Improvements 

Previous 
Year 2008 2009 2010 2011 2012 2013 2014 Mid Term Long Term Totals 

4.08 Stonegate/Summerwind Flow Diversion $800,000  $2,700,000                 $3,500,000  

4.09 Lake Washington Beach Lift Station Rehabilitation              $200,000      $200,000  

4.10 Lake Washington No 2 Lift Station Rehabilitation                $200,000    $200,000  

4.11 Long Lift Station Rehabilitation/Replacement                  $300,000  $300,000  

Black River Basin                      

5.01 Talbot Crest Lift Station Replacement                  $200,000  $200,000  

5.02 Thunder Hill Interceptor Replacement              $1,000,000  $1,500,000   $2,500,000  

5.03 Benson Road Interceptor                $1,300,000   $1,300,000  

5.04 SW 34th Street Interceptor Replacement    $100,000              $100,000  

5.05 Talbot Road Interceptor Capacity Analysis                $100,000   $100,000  

5.06 Lind Avenue Lift Station Rehabilitation          $200,000  $600,000       $800,000  

Downtown Basin                    

6.01 Earlington Lift Station Elimination $800,000                 $800,000  

6.02 Shattuck Ave S Interceptor Downsizing $200,000                 $200,000  

6.03 North Earlington Collection System             $200,000  $2,350,000   $2,550,000  

6.04 Airport Lift Station Rehabilitation        $300,000           $300,000  

6.05 Renton Center Sewer Extension $250,000                  $250,000  

May Valley Basin                     

7.01 Misty Cove/Baxter Lift Station Replacement $100,000                  $100,000  

7.02 Denny's Lift Station Rehabilitation          $200,000         $200,000  

TOTAL ANNUAL COST $7,140,000  $4,125,000  $3,625,000  $3,625,000  $3,625,000  $3,625,000  $3,625,000  $3,925,000  $40,000,000  $62,100,000  $135,415,000  

DEVELOPER/LID COST $1,000,000  $1,000,000  $1,000,000  $1,000,000  $1,000,000  $1,000,000  $1,000,000  $1,200,000  $12,350,000  $31,500,000  $52,050,000  

TOTAL CITY SHARE $6,140,000  $3,125,000  $2,625,000  $2,625,000  $2,625,000  $2,625,000  $2,625,000  $2,725,000  $27,650,000  $30,600,000  $83,365,000  

Notes: 

(1) Project Cost Estimates Are In 2008 Dollars. 
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Chapter 7 

OPERATIONS AND MAINTENANCE 

7.1 INTRODUCTION 
The following chapter summarizes the City’s current operation and maintenance (O&M) 
program, organization structure and staffing, and future program needs. This chapter 
establishes the duties, discusses the manhours required, and spent on each O&M program 
and records the current preventative maintenance schedule. 

7.2 ORGANIZATION STRUCTURE 
The sewer utility operates under the direction of the Public Works Administrator. The 
Wastewater Maintenance Supervisor reports to the Wastewater Manager who intern 
reports to the Maintenance Services Director. The Wastewater Utility Engineering 
Supervisor reports to the Utility Systems Director. The Utility Systems Director and the 
Maintenance Services Director report to the Public Works Administrator. Figure 7.1 shows 
the City’s O&M organization structure. 

The Wastewater Maintenance Supervisor and Wastewater Manager evenly divides their 
duties, overseeing the O&M of the sanitary sewer and storm water systems. There are two 
Lift Station technicians and five Maintenance Services workers responsible for the 
operation of the sanitary sewer system.  

The Wastewater Utility staff is responsible for design and management of capital 
improvement projects, coordination of developer extensions of the sewer system, and long 
range planning for the Utility. 

The Wastewater Utility Engineering Supervisor oversees the Wastewater Utility staff. The 
Wastewater Utility Engineering Supervisor is also responsible for the management of the 
City’s Technical Services Section. Time division between the two sections is 60 percent 
Wastewater and 40 percent Technical Services.  

The Wastewater Utility staff consists of two engineering project managers, one 
grease/industrial waste specialist and a 0.5 full-time employee (FTE) GIS specialist.  

7.3 STAFFING 
The wastewater utility is staffed by both Maintenance and Operations and Engineering 
teams. The primary roles of each team, summary of programs, and estimated staffing 
levels are summarized in the following sections.  
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7.3.1 Maintenance and Operations Staff 

The current staff organization is described in Section 7.2 of this chapter. There are at 
present eight full-time employees (FTE), including supervisory personnel and maintenance 
workers, who operate and maintain the sanitary sewer system. The tasks that are 
performed by sewer utility staff include inspection, testing, installation and repair of system 
facilities and preventive maintenance, corrective maintenance, record keeping, 
administrative tasks, training, and response to emergencies. 

Wastewater Maintenance has developed a program to maintain the existing system. First 
level of priority is the inspection and maintenance of the portions of the system that are 
known to have problems if not handled on a weekly, monthly, quarterly, or annual basis. 
This includes the inspection and maintenance of lift stations, areas of known root problems, 
and areas of known grease problems. 

The second level of priority is the routine inspection and maintenance that is required to 
identify any additional high priority maintenance issues and to find potential random issues 
that may cause problems for the customers. The second level of priority include television 
inspection of the system and hydraulic line cleaning. It is typically recommended by 
insurers involved with utility system management that, in order to minimize claims against 
the utility, that the entire system should be inspected approximately every five years. Since 
line cleaning is performed prior to television inspection, this would also mean the entire 
system is cleaned approximately every five years. 

The estimated hours of work required to adequately maintain the sanitary sewer system 
are shown in Table 7.1. For maintenance activities, the annual hours total 13,735. The 
hours of work required for operational tasks for the sanitary sewer system are shown in 
Table 7.2. For operational tasks, the annual hours total 3,346. For adequate maintenance 
of the sanitary sewer system, the City would need a total of approximately 17,081 hours 
(the sum of maintenance and operational tasks) worked per year. 

The City spends approximately 14,350 hours per year on operations and maintenance. 
This is approximately 2,731 hours short of the hours estimated to operate and maintain the 
sanitary sewer system. The first level priority tasks are being completed. Routine inspection 
and maintenance are falling behind. This increases the risk of problems with the system. 
The City must evaluate the risk and determine if additional staff is required to meet this 
workload. 

As the City’s capital projects have focused on capacity related improvements, this has 
required additional main repair and maintenance. As staff has focused on preventative 
maintenance, other activities have received less attention. This is an issue that needs to be 
evaluated in more detail beyond this LRWWMP. 
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Table 7.1 Staffing Time for Maintenance Activities 
Long-Range Wastewater Management Plan 
City of Renton 

Preventative 
Maintenance 

Frequency of 
Maintenance Quantity 

Time 
Required per 

Year 
Time Spent 

per Year 
Lift station 
inspection Twice per weekly 23 LS 1,196 hours 1,200 hours 

Lift station 
cleaning and 
maintenance 

monthly 
(cleaning), 
annually 
(maintenance) 

23 LS 1,936 hours 1,950 hours 

Critical Manhole 
inspection, repair 
and maintenance 

Weekly 89 MH 896 hours 900 hours 

Root cutting Quarterly 28,262 LF 640 hours 640 hours 
Grease removal Quarterly 25,520 LF 640 hours 620 hours 
Repair sewers and 
clear plugs 

As Needed As Needed 416 hours 440 hours 

General Manhole 
inspection, repair 
and maintenance 

Annually 5,107 MH 1,698 hours 1,260 hours 

Video inspection Annually 201,000 LF 3,216 hours 1,500 hours 
Hydraulic line 
cleaning 

Annually 201,000 LF 2,297 hours 1,700 hours 

Easement & 
access road 
maintenance 

Annually 24,000 LF 800 hours 650 hours 

Total for Maintenance Activities 13,735 hours 10,860 hours 
Notes: 
LS = lift station, LF = linear foot, MH = manhole 

The size of the maintenance crew should be increased to carry the full workload of the 
Utility without neglecting preventive maintenance, emergency preparedness, record 
keeping, or safety precautions. Further staff increases should be tied to the actual growth 
of the sewer system. Over the last ten years the City has added approximately 13,000 feet 
of sewer per year to the system. An expansion of the system requiring new service 
connections and/or additional facilities, without enlargement of the staff, will result in 
diminished levels of service for all maintenance programs. In view of predicted population 
growth in the service area over the next several years and the growing demand for sanitary 
sewer service, an increase in the size of the sewer system could be projected to continue 
at a similar rate of growth. With that increase in demand, there may be a need for 
additional staff. 
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Maintenance and technical staff additions may be accompanied by additions to the clerical, 
secretarial, and other support staff needed to ensure that record keeping, billing, public 
relations, communications, and other general functions of support staff are performed with 
the accuracy and timeliness required. 
 
Table 7.2 Staffing Time for Operations Tasks 

Long-Range Wastewater Management Plan 
City of Renton 

Operations Tasks 
Task 
Frequency 

Time Required 
per Year 

Approximate Time 
Spent per Year 

Administrative duties Daily 1,560 hours 1,565 hours 
Emergency response 
operations 

As needed  566 hours 

Tool and equipment cleaning Once per week 364 hours 312 hours 
Staff meetings and Cleanup Daily 910 hours 725 hours 
Training and conferences Annually 512 hours 322 hours 

Total for Operations 3,346 hours 3,490 hours 

7.3.2 Wastewater Utility Engineering Staff 

The current engineering staff organization is described in Section 7.2 of this chapter. 
Currently the Wastewater Utility has 4.1 FTE’s involved in engineering tasks. The 
engineering staff is responsible for two major tasks, administrative, and capital 
improvement projects. 

The various tasks and the hours of work required are shown in Table 7.3. The number of 
hours required for each task is not easily defined; therefore, workloads have been 
estimated based on a FTE. Administrative tasks require approximately 2.4 FTE's. 

Additional administrative tasks that are recommended in this LRWWMP are (1) prepare 
new ordinances and revise existing ordinances, (2) setup and administer grease trap 
management and certification ordinance, (3) inventory and update hydraulic computer 
model, and (4) perform computer analyses using the sewer system hydraulic model. These 
tasks will require additional City staff or other resource staffing alternatives. 

Maintaining the system inventory data, data coordination with the hydraulic model and 
development of an asset management program with the maintenance management system 
for the Wastewater Utility is a key area that may not have current staffing resources 
available. The City should look at the need to convert the 0.5 FTE GIS specialist to a full 
FTE for this work. 
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Table 7.3 Wastewater Utility Engineering Staff Time 
Long-Range Wastewater Management Plan 
City of Renton 

Tasks/Projects FTE 

ENGINEERING TASKS  

Section Supervision 0.35 FTE’s 

Latecomer’s Agreement Administration 0.10 FTE’s 

Plan Review Support 0.30 FTE’s 

Comprehensive Sewer Plan Update 0.20 FTE’s 

Customer Service Support 0.20 FTE’s 

Support to Other Divisions/Departments/Agencies 0.25 FTE’s 

FOG / Industrial Waste Program 1.00 FTE’s 

Total Administrative Time 2.40 FTE’s 

MAJOR CAPITAL IMPROVEMENT PROJECTS 1.70 FTE’S 

TOTAL ENGINEERING TIME 4.10 FTE’S 

7.4 DEPARTMENTAL COORDINATION 
The Wastewater Utility utilizes the services of other City departments, according to inter-
departmental agreements, to augment the Wastewater Utility’s expertise. The Finance and 
Information Services Department is responsible for customer billing, payment collection, 
project cost reporting, fund activity reporting, and basic computer needs. The Human 
Resource and Risk Management Departments are responsible for employee records, union 
labor negotiations, salary schedules, and risk management evaluation. 

Within the Public Works Department, the Wastewater Utility utilizes the services of the 
Technical Services Section. Technical Services provides support to Wastewater through 
Mapping and Property Services. This includes CAD mapping, development of the City’s 
geographic information system, surveys, and property management.  

Within the Department of Community and Economic Development, the Wastewater Utility 
utilizes the services of the Development Services Division. Development Services provides 
plan review, permit issuance, and inspection for developer extensions. They also provide 
inspection service for the Utility’s Capital Improvement Projects. 

7.5 RECORDS 
Providing time for keeping and maintaining accurate records should be an integral 
consideration in determining the time to be allotted to any departmental task. Adequate 
records are an essential tool in utility management and operation, providing the supporting 
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data for operations assessment and long-term planning, while saving time and reducing 
difficulty when trouble arises. Currently, the City’s management software is outdated and 
hard to utilize for today’s environment with multiple tasks for each component. The City 
plans to purchase a maintenance management system to better track time for each system 
component. 

The sewer utility has need for several types of records: Facility operation, personnel, 
customer contact, inventory, and facility maintenance and repair. These and other 
appropriate documents should be legible, concise, permanent, accurate and accessible. 
Their importance to the efficient functioning of the utility is critical. 

Up-to-date maps of the sanitary sewer system are important for O&M. Changes or 
additions to the sanitary sewer system should be added as they occur. The City maintains 
an updated GIS map of the sanitary sewer system that is useful to the O&M staff. These 
utility maps, printed in 1”=400’ books and 1”=800’ wall maps, show the sanitary sewer size 
and location, manhole location and number, cleanout location and number, and lift station 
and force main locations. The City is also developing a geo database inventory of the 
sewer system that links the GIS maps with the as-built drawings. 

As-built drawings of much of the existing sanitary sewer system and private side sewers 
are kept on file by the City. Some of the original maps are stored in the Utility Systems 
Division at City Hall and because of storage constraints, some are stored at the City’s 
maintenance facility. This information is available in both hard copy and as scanned 
images available to be viewed on a computer. The O&M staff uses this data to provide 
location information for sanitary sewer lines and service connections. Plat maps or 
construction drawings for new sanitary sewer extensions within the distribution system 
should continue to be kept for the sanitary sewer system and added to both the CAD and 
database systems. 

The Wastewater Utility is currently working to get its as-built data into a central database, 
such as ESRI, to allow for improved methods of accessing the data, updating the data, and 
use of the data. 

7.5.1 Telemetry 

Successful operation of any municipal sewer system requires that the municipality 
maintains a comprehensive maintenance program and that they obtain accurate sewage 
flow rate information. A telemetry and control system is the means by which flow rates are 
measured and maintenance needs are updated.  

A radio-based telemetry system was completed in 1996 to replace the City’s existing tone 
telemetry system. Each lift station is controlled by a digital based Remote Telemetry Units 
(RTU) to allow custom control to match the characteristics of each individual lift station. 
The telemetry system provides a method for logging and controlling the entire City’s lift 
stations from a central location at the City’s Maintenance shops. Operating data from each 
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lift station is stored on a Master (data-logging) Computer for record and later use. This 
information is used in a comprehensive maintenance program to help eliminate costly 
station down time that can often cause damage to adjacent property owners and the 
environment. The control algorithms located on the Master Computer and the RTUs can be 
used as trend analysis to detect possible problems earlier. The Master computer displays 
wet well sewage levels and time to overflow data for all of the City’s 25 lift stations (two of 
the 25 stations are storm water stations). This information can be used to help manage the 
lift stations in a citywide power interruption that could occur after a natural catastrophe. The 
telemetry system can be monitored and controlled by a remote computer link using 
specialized software.  

The pumps main control system is controlled from a level sensor in the wet well. A back-up 
float switch system has been installed at most of the lift stations to provide redundant 
protection from costly overflows in the event of control failure. Smaller stations, serving 
twelve or fewer single-family homes, may utilize floats as the main control system. 

The master telemetry unit, located at the City Shop, includes an intelligent telephone dialer 
alarm system, so that critical alarms can be relayed to on-duty maintenance personnel, 
even during a telemetry system failure. 

7.5.2 Asset management 

Currently, the City does not own an asset management program. The City currently plans 
to purchase a new software system for maintenance management software (EAM). This 
system will be the first stage of the City’s asset management system in coordination with 
the City’s GIS database and hydraulic model.  

7.6 CURRENT OPERATION AND MAINTENANCE PROGRAM 
Duties involved with running the Wastewater Utility are divided into O&M programs. These 
programs are discussed in the following sections. 

7.6.1 Maintenance 

The maintenance program is composed of both preventative and corrective maintenance. 
Preventive maintenance uses planned and scheduled activities to ensure smooth, 
continuous operations of equipment and facilities. Maintenance schedules, that meet or 
exceed manufacturer's recommendations, should be established for all critical components 
in the sanitary sewer system. The City’s new sewer telemetry system provides automated 
data collection and record keeping of lift station functions. Physical inspections of the 
stations are still an important tool in maintaining the system. The preventative maintenance 
programs include: lift station inspection and maintenance, manhole inspection and 
maintenance, video inspection, root cutting, grease removal, and hydraulic line cleaning. 
Corrective maintenance is that which improves the performance of existing equipment, 
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facilities and infrastructure. The corrective maintenance program is mainly composed of 
repairing sewers and clearing plugs. The following section describes the O&M program for 
each category outlined in Table 7.1. 

7.6.1.1 Lift Station Inspection and Maintenance 

The City maintains 23 lift stations throughout the system. The City has assigned two staff 
members to the maintenance activities. The two members do not have any backup staff 
members. 

The following describes the inspection and maintenance program for the sewage lift 
stations and wet well facilities: 

Sewage Lift Stations Inspection and Maintenance 

The City has on-call staff 24-hours per day. They also perform a daily inspection of the 
telemetry at each station. 

Every week the City performs an inspection of each lift station. This weekly inspection 
includes a security check, recording pump motor hours, checking motor noise, 
temperature, and vibration. 

The City changes all filters, cleans electrodes, exercises all valves, and runs each 
emergency generator on a monthly basis. 

On an annual basis, the City checks the pump bearings and seals, tests the entire 
electrical system at each station, and performs an infrared test of the system. 

Wet Well Facilities 

On a weekly basis, the City checks the security, float settings, and operation of each 
wet well. 

The City washes down each wet well, checks the interior condition, ladders, hatches, 
etc. in each. 

The City performs a pump down of each wet well once a year. They take this time to 
clean the wet well. 

The lift station crew uses a vehicle equipped with a crane to lift pumps, equipment, 
utility compartments for parts, tools, etc for the lift station maintenance program.  

7.6.1.2 Manhole Inspection and Maintenance 

The City has identified 89 problem areas in the collection system. The City’s personnel 
inspects the sanitary sewer manholes in those areas weekly for the following situations: 

1. A visual guarantee of proper sewage conveyance. 
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a. Clean lines when flow in sewers is reduced. 

2. Assessment of the state of solids buildup in manhole wet wells. The examination 
works in conjunction with the hydraulic line cleaning and video inspection programs 
(to be discussed later). 

3. Verification of the condition of the manhole lid/cover and support rings for wear and 
stability. The City replaces worn rings and lids as needed. 

4. Visual affirmation of condition of sewer channels and ladder rings. 

The City inspects the remaining manholes in conjunction with the video inspection 
program. Maintenance staff perform the same inspections and maintenance on those 
manholes at that time. 

The City uses a line service truck for inspection and repair of manholes and lines. It carries 
parts used in sewer line repair and repairs to manholes are made as needed. 

7.6.1.3 Video Inspection 

Routine video inspection of the sanitary sewer system is an essential part of the 
maintenance responsibilities. Structural correction and obstructions are the primary cause 
of line failure in sanitary sewer pipes. Routine inspections of the lines are crucial to be 
aware of potential trouble spots. Sewage spill claims have proven to be a very costly type 
of litigation for municipalities to deal with and routing video inspection of the sewer system 
is the first line of defense.  

The video inspection unit is a closed-circuit color TV system used for inspecting sanitary 
sewer and storm drain lines. Its primary use is to determine conditions of existing lines and 
any repairs or replacements necessary. The TV van is an important part of the 
maintenance program to help determine priority areas that require further attention and 
maintenance.  

7.6.1.4 Root Cutting 

Routine sewer facility inspection commonly identifies root intrusion within both private and 
public sewer mains. If the problem is within the City right-of-way, the City will correct the 
problem and remove the root.  

A hydraulic root cutter is used to routinely remove roots that accumulate within sewer lines 
creating flow restrictions and blockages. Numerous lines throughout the City have been 
examined and discovered to have had a history of problems created by roots. These 
particular lines are rodded more frequently to ensure there is no interruption of flow. 

7.6.1.5 Grease Removal 

Grease problems are typically associated with major food processing operations, the 
majority of which involve restaurants where grease is a component of the wastewater. 
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Many of the older restaurants within the City do not have grease removal systems. Newer 
restaurants have been and will continue to be required to install grease removal systems. 
However, many grease removal systems are not properly maintained. Grease buildup 
problems occur most often in the side sewers. However, some grease buildup problems 
also occur in the sanitary sewer collection system. When problems do occur, the City 
maintenance crews are usually called out to investigate. A proper monitoring program 
reduces maintenance time involved in removing grease buildup. 

The City has achieved moderate success in noting problems and identifying the sources. 
The Wastewater Utility has also worked with new construction and tenant improvements to 
ensure that these users are installing proper grease removal systems and/or bio-agent 
facilities. The City has recently started a grease removal program for standard food-
services establishments and multifamily housing to improve grease collection at these 
facilities. This program needs continued effort to implement the program to new 
establishments. 

7.6.1.6 Hydraulic Line Cleaning 

The sewer lines are cleaned with a vacuum-high velocity cleaning/jetting truck, which 
performs two primary functions: vacuuming and jetting. Jetting a sanitary sewer pipe is the 
principal means of cleaning the line portion of the sewer of sludge, debris, or obstruction. A 
hose with a special end fitting is inserted into a pipe and high-pressure water (up to 
2,500 pound per square inch) is sent through the hose. The high-pressure water exits the 
small hole at the tip of the cone fitting, breaking down the sludge and obstructions. The 
hose is propelled down the length of the pipe via the numerous other holes found in the 
end fitting. The hose is inserted through a manhole into the pipe and the line is jetted to the 
next manhole. The hose is then retracted via a motor driven reel system, back to the entry 
manhole. All of the sludge/debris is scoured toward the entry manhole because the 
spraying water forces it in that direction and is vacuumed out as required. 

There are a number of lines in the City that have inconsistent grades creating septic 
conditions within the lines. A part of the maintenance program is to use the Vac-Con to 
flush water through these particular lines periodically to prevent those conditions from 
occurring. The Vac-Con is the primary equipment used for emergency blockages in the 
lines and is used to assist TV inspection. 

7.6.1.7 Repair Sewers and Clear Plugs 

When problems with the sewers are identified through the preventative maintenance 
program described above, repairs are made to the infrastructure or clogs are removed. The 
preventative maintenance program is efficient and typically represents only 1 percent of the 
maintenance manhour allotment. The City spends approximately 106 hours clearing plugs 
and 334 hours repairing sewer lines. 
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7.6.1.8 Easements and Access Road Maintenance 

In addition to public roads, the City operates, maintains, repairs and constructs sewer 
mains, and lines in, over, along and under roads and easements located within the sewer 
service area. As the utility performs work within the easements, minor roadwork and 
improvements are necessary. All work done within the easements shall be done in 
accordance to any permits and City and County standards.  

7.6.2 Operations 

The sewer utility has a comprehensive system operation manual describing system 
operational procedures. Although this manual is outdated, the City has maintained the 
policy of requiring complete O&M manuals for all new equipment and facilities. It is 
recommend that the O&M manual be updated on a routine basis. The following section 
describes the operations program outlined in Table 7.2. 

7.6.2.1 Administrative Duties 

The key administrative duty of the City’s operation staff is to establish routine operation 
duties and schedules. Routine operations involve the analysis, formulation, and 
implementation of procedures to ensure that the sanitary sewer facilities are functioning 
efficiently. The utility's maintenance procedures work well. Repairs are made promptly so 
customers do not experience unnecessary inconvenience. 

Additionally, the operations staff establish emergency operations procedures for operation 
during such emergencies. The primary objectives of these procedures are to ensure public 
safety, restore essential services as quickly as possible, and to provide assistance to other 
areas as required. Emergency operations are described in the following section. 

Side sewer maintenance is a major problem within a sanitary sewer system. It is the City’s 
policy that individual property owners are responsible for maintaining their side sewers. If a 
problem occurs, it is the property owner’s responsibility to contact a private plumber to 
investigate and correct the problem.  

7.6.2.2 Emergency Operations 

Emergency operations are the unplanned and unscheduled tasks needed to keep the 
system in operation. This would include responding to sewer blockages, pipes broken by 
construction, and damage to the system by acts of nature. All of the maintenance staffs are 
also available to aid any of the other sections with additional manpower or equipment. 

The Wastewater Maintenance staff also has the responsibility to keep the system operating 
when there are power or mechanical failures at lift stations. The City’s telemetry system 
allows for 24-hour remote monitoring and access to the system by the crew. With this 
access, they can be alerted to a problem and correct it remotely, determine that it can wait 
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until the next shift, or mobilize the necessary manpower and equipment. The City follows all 
Department of Ecology guidelines for emergency notification procedures. 

7.6.2.3 Tools and Equipment Cleaning 

Sewer maintenance staff is equipped primarily with City-owned equipment. The equipment 
available for daily use includes rolling stock, shop tools and incidental equipment as well as 
other portable equipment for field use. The vehicles and other rolling stock are listed in 
Table 7.4 with a description of their primary use in the department. A description of each 
vehicle and its uses is presented below. 

Tools & Equipment -- Rolling Stock 

Daily: Check all fluid levels and brakes 

As Needed: Replace fluids and filters in accordance with manufacturer's 
recommendations (or more frequently depending on type of use) 

Tools & Equipment -- Tools 

As Needed: Clean after each use; lubricate and maintain as necessary. 

The existing inventory appears adequate at current staffing levels, but should increase in 
proportion to customer increases. The City should examine the backup capabilities of the 
inventory, based on critical equipment or facility failure, and make provisions for additional 
material procurement on a short notice basis where necessary. 
 
Table 7.4 Wastewater Utility Department Equipment 

Long-Range Wastewater Management Plan 
City of Renton 

ROLLING STOCK  

Year Vehicle Description Comment 

1999 Ford Ranger pickup Used by the supervisor 

2004 Ford Flat Bed Dump Service Truck General use 

1997 Ford Service Body Truck General use 

2007 Ford Service Body Truck 2007 truck used for lift station 
maintenance program. 

2002 Ford Step van Used for closed video inspection 
program 

2004 International Eductor Truck Vactor Brand used for the hydraulic line 
cleaning program. 

1996 Mechanical Rodder Used for root cutting program 
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Table 7.4 Wastewater Utility Department Equipment 
Long-Range Wastewater Management Plan 
City of Renton 

OTHER EQUIPMENT  

Amount Equipment Description Comment 

3 Portable generators  

3 Weed eaters  

1 Hedge trimmer  

2 Trash pumps  

1 Chain saw  

7.6.2.4 Staff Meetings, Conferences and Training 

Efficient and economical functioning of a team requires adequate provision for regular, 
effective communication among its members. The normal channels of communication 
available to maintain effective coordination are: 

1. Vehicular two-way radios 

2. Cellular Telephones 

3. Electronic Pagers 

4. Regularly kept work logs  

5. Regular inspection reports  

6. Daily work assignment meetings  

7. Inventory and other record keeping practices 

8. Emergency phone numbers for "on-call" employees 

9. Direct, City-owned telephone connection to City Hall 

10. Weekly staff meetings 

As the complexity of the system increases and as the service area expands, the need for 
trained efficient staff to keep pace with public demand and advances in technology will 
become imperative. New employees need orientation and basic information; while more 
experienced employees can improve by continued training. 

Training opportunities are of such importance to effective operation of the system that 
Renton has linked them to its overall personnel evaluation program. Employees are 
evaluated and promoted through a set of job categories with pay commensurate to the 
category. It is essential that the promotional program continue to be closely linked with the 
training program, not only because it promotes efficient operation, but also because 
mandatory certification of wastewater utility workers is required by the state. The State 



 

Final 2010 7-15 

Department of Health stipulates qualifications and training requirements for obtaining and 
maintaining certification.  

7.7 FUTURE OPERATION AND MAINTENANCE NEEDS 
The City’s is considering adding the following items to the improve the function of the 
current O&M program: 

• Purchase software for maintenance management system. This will enable the City to 
better assess and manage their assets. This software will be the beginning of the 
City’s asset management program. 

• Research assessed management programs and develop recommendation for the 
City that incorporates the new maintenance management system, the City’s GIS data 
base, and the hydraulic model. 

• Update the City’s existing Operation Manuals to account for regular and emergency 
operation practices. 

• Further develop a Grease program to reduce the introduction of grease into the City’s 
sewer system. 

• Evaluate the addition of new staff to enable the City in completing their yearly 
operations and maintenance goals. 

• Establish a succession plan and mentoring program.  
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Chapter 8 

FINANCIAL ANALYSIS 

8.1 INTRODUCTION 
This chapter considers the financial impacts that the Capital Improvement Program (CIP) 
and Operation and Maintenance Program, recommended in Chapters 5 and 6 respectively, 
will have on the wastewater utility's budgeting process. The proposed wastewater utility CIP 
consists of the rehabilitation, replacement and new construction of sewer facilities that are 
necessary to meet the policy goals stated in Chapter 3, the design standards and criteria 
and the service needs that will result from anticipated growth presented in Chapter 4.  

This chapter also presents a financial analysis of the wastewater utility that identifies its 
historical and projected future expenses and compares them to available and projected 
revenues in order to determine the necessary rate adjustments. 

A utility rate model that evaluated the operation of the 406 and 426 funds and made 
specific rate recommendations was completed as part of the 2007 Utility Rate Study 
completed by FCS Group for the City’s Wastewater, Water, and Surface Water Utilities. 
This model took the previous model developed by EES Consulting in 1994 and updated all 
assumptions and projections to reflect the current financial policies for the utility. 

Current 2008 dollars are used to project the costs of operations, maintenance, and capital 
improvement programs. However, several factors may affect the accuracy of those 
projections. The most significant factor is inflation. Although we cannot predict the exact 
amount inflation will increase costs, inflation rates were assumed to range between 3 and 7 
percent and are summarized in Table 8.1. Additionally the City cap on budget increases 
was assumed to be 2 percent and fund earnings were assumed to be 3.5 percent. Other 
factors that may affect future costs that we have not included in our cost estimate are 
contractor availability, technological advances, and changes in laws and policies. 

Table 8.1 Inflation Rate Summary 
Long-Range Wastewater Management Plan 
City of Renton 

Cost Class Assumed Growth Rate 
General Costs 4% 
Construction 5% 
Labor 3% 
Benefits 7% 
General Inflation + Growth 5.56% 
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8.2 PAST FINANCIAL PERFORMANCE 
Table 8.2 compares the 2008 budget for wastewater operations to the 2006 actual 
spending and the 2007 budgeted expenses. As shown in Table 8.2, the City is expecting a 
14.3 percent increase in revenue sources primarily due to a 12.6 percent increase in 
charges for goods and services. The City is also planning for a 14.3 percent increase in 
expenditures. The largest increase in expenditures is from regular salaries, benefits and 
debt services. Table 8.3 summarizes breaks down the 2007 budget into operating and CIP 
expenses.  

8.3 CURRENT REVENUE 
The primary revenue source for the City is through charges for goods and services. These 
charges are divided into three categories: rates, charges and fees. 

8.3.1 Rates 

Table 8.4 summarizes the City of Renton and King County wastewater rates for single-
family and other uses. The City charges single-family connections a monthly fee of $15.55 
for collection and transport while King County charges single-family connections a monthly 
fee of $28.51 (which includes a $0.56 rate adjustment charge collected by the City of 
Renton to make up for the billing methodology used by King County) for treatment and 
disposal. For other uses, including multi-family and commercial entities, the wastewater 
treatment charges are based on the volume of wastewater discharged with a minimum 
monthly charge equal to the single-family connection charge.  

For sewer service outside of the City, Renton has set a special rate class for non-resident 
customers. This rate is one and one-half (1 1/2) times the basic City sewer rate applicable 
to resident users for similar service. Said additional charges are to cover costs of planning, 
franchising, permitting, and operation through other jurisdictions. 

8.3.2 Charges 

The City’s policy is to pay for the expansion of the sewer system through future connection 
charges or system development charges (SDCs). The City’s share of the total CIP charges 
for the years 2008 through 2012 were divided into development charges and major 
maintenance costs (as shown in Table 8.10). These development charges were added to 
the existing system development charges to establish the development charges for the 
future system. This cost was then evenly distributed amongst the equivalent residential unit 
(ERU) of the entire future system (in the year 2012) to establish the SDC as shown in 
Table 8.5. Using this method, the base SDC charge is $1,591. Table 8.6 shows the 
allocation of the SDC charges based on meter size. 

In addition to the SDC assessed by the City of Renton, King County also assesses a 
capacity charge to King County residences connected to the system after February 1st 
1990. This charge is billed directly to the residence by King County. Currently single-family 
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King County residences are charged $46.25 per month for 15 years. King County 
establishes the capacity charge annually and the revised capacity charges apply only to 
new connections. 

Table 8.2 Past Performance of the Wastewater Utility Operating Fund 
Long-Range Wastewater Management Plan 
City of Renton 

Item 
2006 

Actual 
2007 

Budget 
2008 

Budget 
Change 

7/08 
REVENUE:     
Other Licenses and Permits 41,374 40,000 58,000 45.0% 
Charges for Goods and Services 3,962,495 4,819,400 5,428,400 12.6% 
Interest and Other Earnings 114,349 43,426 40,000 -7.9% 
Other Miscellaneous Revenues 6,778 24,700 8,200 -66.8% 
Proprietary Gains and Other Income 34,128 30,000 35,000 16.7% 
Other Financing Sources 67,828 0 21,212 100.0% 
TOTAL NEW REVENUE 4,226,952 4,957,526 5,590,812 12.8% 
TOTAL RESOURCES 4,226,952 4,989,667 5,705,445 14.3% 
EXPENDITURES:     
Regular Salaries 656,770 684,408 838,369 22.5% 
Overtime 32,706 31,495 31,495 0.0% 
Personnel Benefits 204,517 235,344 388,998 65.3% 
Part Time Salaries & Benefits 9,591 20,810 20,810 0.0% 
Supplies/Small Tools and Equipment 24,806 40,625 40,625 0.0% 
Professional Services 65,017 55,668 70,750 27.1% 
Communication 35,593 29,480 29,865 1.3% 
Travel/Training 4,885 8,050 14,478 79.9% 
Operating Rentals 9,400 15,000 10,000 -33.3% 
Insurance 18,500 18,500 18,500 0.0% 
Utilities 36,625 50,125 52,525 4.8% 
Repairs & Maintenance 45,578 51,850 61,793 19.2% 
Miscellaneous 3,267 6,850 7,785 13.6% 
Intergovernmental Services 894,473 950,267 1,011,586 6.5% 
Capital 0 10,000 17,000 70.0% 
Debt Service 525,580 1,326,202 1,752,419 32.1% 
Interfund Payments for Services 680,812 699,993 656,447 -6.2% 
Transfer Out 553,000 755,000 682,000 -9.7% 
TOTAL EXPENDITURES 3,801,120 (1) 4,989,667 5,705,445 14.3% 
Fund Balance, January 1 2,045,852 2,471,684 2,439,543 -1.3% 
Total New Revenue  4,226,952 4,957,526 5,590,812 12.8% 
Total Committed Expenditures (3,801,120) (4,989,667) (5,705,445) 14.3% 
Fund Balance Plus Reserves 2,471,684 2,439,543 2,324,910 -4.7% 
Operating Reserves 146,245 392,640 451,888 15.1% 
Fund Balance, December 31 2,325,439 2,046,903 1,873,022 -8.5% 
Notes: 
(1) No increase to reserves. 
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Table 8.3 2007 Budget 

Long-Range Wastewater Management Plan 
City of Renton 

 
Wastewater 

Operations Fund 
Wastewater CIP 

Fund 
Operating revenues:     
Charges for services 4,995,021  720,929  
Interfund revenues 152,028  - 
Other services (8,851) 287,009  
Total Operating Revenues 5,138,198  1,007,938  
Operating expenses:     
Capital expenditures - - 
Operations and maintenance 1,127,801  (31,200) 
Benefit payments 259,855  - 
Professional services 21,648  - 
Administrative and general 499,098  - 
Insurance 18,500  - 
Taxes 827,509  - 
Depreciation 1,563,817  - 
Total operating expenses 4,318,228  (31,200) 
Operating Income (loss) 819,970  1,039,138  
Nonoperating revenues (expenses):     
Intergovernmental revenues - - 
Interest revenue 147,657  38,161  
Gain (loss) on sale of capita 2,511  1,189  
Other non-operating revenue 14  - 
Capital contributions 39,680  - 
Transfer in - - 
Sale of capital assets - - 
Benefit payments - (4,295) 
Interest expense (311,684) - 
Amortization of debt discount* (90,594) - 
Transfers out - (2,118,444) 
Total non operating revenue (expenses) (212,417) (2,083,390) 
Income (loss) before contributions and transfers 607,553  (1,044,252) 
Intergovernmental revenues - - 
Capital contributions 724,978  - 
Transfer in (6,620,865) 2,131,442  
Unallocated Revenue - - 
Transfers out (2,136,442) - 
Unallocated Expense - - 
Change in net assets (7,424,775) 1,087,190  
Total net assets -- beginning 61,440,642  384,551  
Total net assets -- ending $ 54,015,867  $ 1,471,741  
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Table 8.4 2008 Water Utility Monthly Rates 
Long-Range Wastewater Management Plan 
City of Renton 

Category Renton King County (1) 
Single-Family $15.55 $28.51(2) 
Other Users   

Base Charge $2.35 NA 
Per 100 cf $1.76 NA 
Per 750 cf NA $28.51(2) 

Minimum Charge $15.55 $28.51(2) 
Notes: 
(1) Rates for customers outside city limits are 1.5 times the above rates. 
(2) The Renton Sewer Utility adds a “rate adjustment charge” of $0.56 per single-family 

and $0.56 per 750 cf per month to make up for billing methodology by King County in 
our contract. 

 
Table 8.5 SDC Charge 

Long-Range Wastewater Management Plan 
City of Renton 

Category Charge 
Existing Cost Basis    

Utility Capital Assets  $76,839,066  
less: Contributed Capital   (43,354,369) 
plus: Interest on Non-Contributed Plant  16,314,612  
less: Net Debt Principal Outstanding  (11,233,500)(1) 

TOTAL EXISTING COST BASIS  $38,565,809  
Future Cost Basis    

Total Future Projects  $19,745,000  
less: Identified Major Maintenance Projects  (10,997,500) 

TOTAL FUTURE COST BASIS  $ 8,747,500  
Customer Base ERUs 

Existing Equivalent Residential Units  28,385  
Future Equivalent Residential Units (Incremental)  1,358  

TOTAL CUSTOMER BASE  29,743  
Resulting Charge  

Existing Cost Basis  $38,565,809  
Future Cost Basis  8,747,500  
Total Cost Basis  $47,313,309  
Total Customer Base  29,743  

TOTAL CHARGE PER ERU  $ 1,591  
Notes: 
(1) Charge equals the principal outstanding debt ($14,996,134) subtracted from the 

existing cash balance ($3,762,634). 
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Table 8.6 Proposed Charges 

Long-Range Wastewater Management Plan 
City of Renton 

Meter Size, inch Meter Capacity 
Ratio Existing SDC Proposed SDC (1) 

5/8 x 3/4 1  $ 1,017   $ 1,591  

1  2.5  n/a   3,977  

1 1/2  5  n/a   7,954  

2 8   n/a   12,726  

3 16   n/a   25,452  

4  25  n/a   39,768  

6  50  n/a   79,537  

Notes: 

(1) Per dwelling unit for single family and multi-family residential customers and gross 
square footage for all other customers. 

8.3.3 Fees 

Fees are evaluated on a semi-annual basis. The fees summarized in Table 8.7 are relevant 
to the Renton Wastewater Utility and are subject to change. 

Table 8.7 Construction Permit Fees (RMC 4-1-180D) 
Long-Range Wastewater Management Plan 
City of Renton 

Type of Service Wastewater Permit Fee 

Residential $150.00 each connection 

Commercial $175.00 each connection 

Industrial $200.00 each connection 

Repair of any of the above $50.00 each service 

Cut and Cap/Demolition Permit $120.00 each service 

Ground Water Discharge (temporary connection to 
wastewater system for one-time discharge of 
contaminated ground water to 50,000 gallons) 

$170.00 

Ground Water Discharge (temporary connection to 
wastewater system for discharge of contaminated 
ground water over 50,000 gallons) 

$170.00 + Billed for current Renton 
and King County sewer rate on 
discharged amount (meter 
provided by property owner) 

8.3.3.1 Public Works Plan Review and Inspection Fees 

When installing sanitary sewer mains, all developers, municipal or quasi-municipal entities, 
or utility corporations or companies, except those specifically exempted, shall pay fees per 
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RMC 4-1-180E. Half of this fee must be paid upon application and the remainder when the 
permit(s) is issued. There are additional construction permit fees which are also payable 
upon issuance. The fee will be based upon percentages of the estimated cost of 
improvements using the following formula described in Table 8.8. 

Table 8.8 Review and Inspection Fees 
Long-Range Wastewater Management Plan 
City of Renton 

Estimated Construction Cost Fee Amount (1) 

$150,000.00 or less 6% of cost 

Over $150,000.00 but less than 
$300,000.00 

$9,000.00, plus 5% of cost over $150,000.00 

$300,000.00 and over $16,500.00, plus 4% of cost $300,000.00 and over 

Notes: 

(1) The applicant must submit separate, itemized cost estimates for each item of 
improvement subject to the approval by the Public Works Plan Review Section. 

8.4 CAPITAL FINANCE PLAN 

8.4.1 City 

8.4.1.1 Operation 

The estimated costs to operate the wastewater utility include salary costs for the operation, 
maintenance, engineering and administration of services, taxes, office supplies, debt 
service, and consulting fees. 

The number of staff, and the additional staff positions for Wastewater have been identified 
in Chapter 7. For purposes of this financial analysis, recommended staffing levels for 
operating the wastewater utility were predicted to be reached within this plan’s six-year 
period in order to keep pace with anticipated growth. Inflation for labor is estimated to be 3 
percent annually while the inflation rate for benefits is estimated at 7 percent as 
summarized in Table 8.1.  

For purposes of the financial analysis, the estimated revenue requirements for the next six 
years (2008 through 2013) were based on the 2008 operating budget with additions for 
planned new services and inflation. Table 8.9 summarizes these estimated costs. 
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Table 8.9 Estimated Future Operation Costs 
Long-Range Wastewater Management Plan 
City of Renton 

Year Estimated Operation Cost 

2008 $15,629,000 

2009 $18,522,000 

2010 $19,563,000 

2011 $20,845,000 

2012 $21,660,000 

2013 $22,379,000 

Total $118,597,000 

8.4.1.2 Capital 

The recommended CIP presented in this LRWWMP consists of improvements necessary 
to serve the projected service area's population 2028 at the lowest reasonable cost. The 
project costs listed here are intended for budgetary purposes only, because they are based 
on current construction costs and should be adjusted for actual inflation depending upon 
the actual construction date.  

The costs for all of the improvements have been estimated, based on current information 
available. It should be reiterated that changes in system flow rates, system growth, 
financial policies, and regulatory requirements all contribute to adjustments in long-range 
planning. We recommend that financial goals be evaluated every five years, and that a 
detailed cash flow analysis be conducted annually. Table 8.6 presents the estimated costs 
of the capital improvement program as recommended in this Comprehensive Plan.  

Table 8.10 summarizes the six-year CIP as presented in Chapter 6. The yearly rates for 
single-family residences presented in Table 8.11 were calculated by adding the yearly CIP 
costs to the anticipated yearly operations costs and dividing that by the anticipated yearly 
ERUs.  

8.4.2 King County 

The 2008 King County charges are summarized in Table 8.4. King County’s 2008 charges  
are a flat monthly fee of $27.95 for each single-family residential connection. For other 
uses, King County charges $27.95 per month for each 750 cf with a minimum monthly 
charge of $27.95. King County’s current monthly rate(s) may be found at 
http//www.kingcounty.gov/environment/wastewater/CapacityCharge.aspx. 
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 Table 8.10 Funding Sources For Proposed Improvements
Long-Range Wastewater Management Plan 

 (1) 

City of Renton 

Project 
Number Proposed Capital Improvements 

City Share 
(Rates) 

City Share 
(Assess 

Dist) 
Lid/ 

Developer Totals 
System Wide 

1.01 Misc. Sewer Projects and Emergency Repairs $2,070,000   $2,070,000 
1.02 Lift Station Telemetry Upgrades $400,000   $400,000 
1.03 Maintenance & Upgrade Sewer Hydraulic Model $500,000   $500,000 
1.04 Inflow & Infiltration Metering, Investigating, Rehab $2,500,000   $2,500,000 
1.05 Sewer Main Replacement/Rehabilitation $31,048,000   $31,048,000 
1.06 Long Range Wastewater Management Plan Upgrade $168,000   $168,000 

West Cedar River Basin 
2.01 Heather Downs/Maplewood Interceptor Improvement $1,200,000   $1,200,000 
2.02 Cottonwood Lift Station Rehabilitation $300,000   $300,000 
2.03 Falcon Ridge Lift Station Rehabilitation $300,000   $300,000 

East Cedar River Basin 
3.01 East Cedar River Collection Sewers   $49,500,000 $49,500,000 
3.02 Central Plateau Interceptor  $2,300,000  $2,300,000 
3.03 East Plateau Interceptor  $1,700,000  $1,700,000 
3.04 East Renton Lift Station Elimination $200,000   $200,000 
3.05 Highlands Lift Station Elimination $30,000   $30,000 
3.06 Evendell Lift Station Elimination $20,000   $20,000 

Lake Washington East Basin 
4.01 Duval Interceptor $600,000   $600,000 
4.02 Westview Lift Station Replacement/Rehabilitation $300,000   $300,000 
4.03 Kennydale Lakefront Sewer System Improvements $4,500,000   $4,500,000 
4.04 Union Avenue NE Sewer Main Extension  $500,000  $500,000 
4.05 Sierra Heights Sewer System Construction  $2,000,000  $2,000,000 
4.06 North Renton Intercept Replacement/Rehabilitation $800,000   $800,000 
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 Table 8.10 Funding Sources For Proposed Improvements
Long-Range Wastewater Management Plan 

 (1) 

City of Renton 

Project 
Number Proposed Capital Improvements 

City Share 
(Rates) 

City Share 
(Assess 

Dist) 
Lid/ 

Developer Totals 
4.07 Lake Washington Blvd. Sewer (2900 Block) $100,000   $100,000 
4.08 Stonegate/Summerwind Flow Diversion $3,000,000   $3,000,000 
4.09 Lake Washington Beach Lift Station Rehabilitation $200,000   $200,000 
4.11 Lake Washington No 2 Lift Station Rehabilitation $200,000   $200,000 
4.11 Long Lift Station Rehabilitation/Replacement $300,000   $300,000 

Black River Basin 
5.01 Talbot Crest Lift Station Replacement $200,000   $200,000 
5.02 Thunder Hill Interceptor Replacement $2,500,000   $2,500,000 
5.03 Benson Road Interceptor $1,300,000   $1,300,000 
5.04 SW 34th Street Interceptor Replacement $100,000   $100,000 
5.05 Talbot Road Interceptor Capacity Analysis $100,000   $100,000 
5.06 Lind Avenue Lift Station Rehabilitation $700,000   $700,000 

Downtown Basin 
6.01 Earlington Lift Station Elimination $300,000 $350,000  $650,000 
6.02 Shattuck Ave S Interceptor Downsizing $350,000   $350,000 
6.03 North Earlington Collection System   $2,550,000 $2,550,000 
6.04 Airport Lift Station Rehabilitation $300,000   $300,000 
6.05 Renton Center Sewer Extension $200,000   $200,000 

May Valley Basin 
7.01 Misty Cove/Baxter Lift Station Replacement $130,000   $130,000 
7.02 Denny's Lift Station Rehabilitation $300,000   $300,000 

 TOTAL ANNUAL COST $55,256,000 $6,850,000 $52,050,000 $114,156,000 

Note: 

(1) Project Cost Estimates Are In 2008 Dollars. 
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Table 8.11 Six Year CIP Projections 

Long-Range Wastewater Management Plan 
City of Renton 

Year Development 
Major 

Maintenance Total 
Rate 

Increase 

Single 
Family 
Rates 

2008  3,640,000   3,524,000   7,164,000  6.0% $15.55 

2009  1,270,000   1,355,000   2,625,000  5.5% $16.41 

2010  665,000   1,960,000   2,625,000  4.0% $17.01 

2011  695,000   1,930,000   2,625,000  4.0% $17.74 

2012  665,000   1,960,000   2,625,000  3.5% $18.36 

2013 365,000 2,260,000 2,625,000 1.0% $18.55 

Subtotal  $ 7,300,000  $ 12,989,000  $20,289,000    
> 2013  365,000   2,260,000   2,625,000  1.0% $18.74(1) (1) 

Total  $ 7,665,000  $ 15,249,000  $22,914,000    

Notes: 
(1) Rates listed for the year 2014. 

The City adds a rate adjustment charge, currently $0.56 per single family and per 
750 cubic feet for other users. This charge allows the City to collect the additional costs 
associated with the billing methodology contained within the contract between the City and 
King County for wastewater treatment services. 

8.4.3 Revenue Sources 

8.4.3.1 Bonds 

Two types of bonds are available as sources of revenue: general obligation and revenue.  

The City has the authority to levy a tax (subject to a vote of the people) that could be used 
to pay principal and interest costs of a general obligation bond issue. The City has not used 
this means of revenue generation for the wastewater utility and does not plan to unless a 
serious disaster occurs that requires massive improvements and/or replacements beyond 
the City's ability to fund it through other sources. 

Revenue bonds are issued and sold by the City when large amounts of money are needed 
to build general purpose capital improvements that benefit the City as a whole. The City, 
like other municipalities, is capable of issuing tax-exempt bonds. The principal and interest 
payments for such bonds are repaid from general revenues, connection charges, 
assessments and interest earned on investments. In order to qualify to sell revenue bonds, 
the City must show that its net operating income (gross income less expenses) is equal to 
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or greater than 1.3 times the annual principal and interest due for all outstanding bonded 
indebtedness. The 1.3 factor is commonly referred to as the "coverage factor." 

8.4.3.2 Loans 

The public works trust fund is the primary loan used to fund CIP projects. These are low-
interest rate loans are available from the state for replacement of existing sewer system 
facilities. Interest rates vary from a low of 0.5 percent to a high of 2 percent depending 
upon the City's matching share. It is emphasized that these low interest rate loans are for 
replacements only and cannot be used for accommodating growth. These loans can be 
utilized effectively for replacements in the Central Business District (CBD) and other fully 
developed areas of the City’s service area. This includes areas that are currently developed 
on private septic systems. 

8.4.3.3 Grants 

Both the federal and state and centennial clean water fund are funding sources available to 
the City.  

Federal and state loan and grant programs are available for wastewater capital 
improvement projects. These programs are primarily designed to fund improvements that 
upgrade wastewater treatment facilities in order to comply with Federal Clean Water Act 
(PL92-500). With budget cutbacks at both the federal and state level, the possibility of 
receiving government funding for a portion of the recommended improvements at this time 
is remote. Should additional funds be made available, the City should explore the feasibility 
of obtaining funds from these sources. 

The Centennial Clean Water Fund is an example of state grant funding, which is currently 
available. This grant fund's highest priority is to eliminate public health emergencies and 
secondly, to improve water quality. The City should continue to pursue these funds for 
projects that meet its criterion. 

8.4.3.4 King County 

King County funds are available for the construction of interceptors and local service 
extensions if the investment can be justified. Currently King County limits its investment to 
projects where the amortized capital cost of the project can be recovered through King 
County fees collected from the residential customer, or equivalent, that are served by the 
extension at the time of project completion.  

8.4.3.5 Local Improvement Districts 

LID assessment income is paid to the City from assessments levied against specific 
properties that have benefited from improvements in a defined area. Typically, Local 
Improvements District's (LIDs) are formed by the City at the written request (by petition) of 
property owners within a specific area of the City. Upon receipt of a sufficient number of 
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signatures on petitions, a local improvement area is defined and improvements are 
designed for it. Each separate property in the LID is assessed in accordance with the 
special benefits the property receives from the sewer system improvements. Generally, it is 
the policy of the City to assess the benefited properties 100 percent of the cost of the 
improvements plus the general facilities and sewer connection charges. 

LID projects may be divided into two categories. 

1. Improvements of Local Interest: If necessary, specific problems, such as excessive 
septic tank failures, can be corrected through an LID. If not necessary, these projects 
can be postponed until a later date when the area needs or desires it. 

2. Improvements of Regional Interest: These projects are beneficial to an area larger 
than an LID and are initiated by the City. While LID funding would help, the project is 
of such importance that a lack of LID should not delay it. If an LID cannot be formed, 
additional funding from other sources (including the City) may be necessary. 

8.4.3.6 Developers 

City policy requires that all developers/property owners take financial responsibility for the 
necessary improvements before their development benefits from them. This responsibility 
may be satisfied in one of the following ways. In all cases, developer/property owners 
should be required to pay for the costs to the extent their property benefits from the facility 
installed (their fair share). 

1. Utilities Installed: If the utilities necessary are already installed, the 
developer/property owner will reimburse the party (city or private) that installed the 
facility through a latecomer agreement or special assessment district, where such 
agreements exist. 

2. Utilities Not Installed: If the utilities necessary are not installed, then the 
developer/property owner must extend or make improvements to the facilities 
following routes that comply with the City's Comprehensive Sewer Plan. If the plan is 
not definitive for that area, then the facilities will be extended and installed in a 
manner that best serves the City of Renton's citizens as determined by the 
Wastewater Utility Engineer. 

If the facilities installed potentially benefit other properties, a latecomer's agreement may 
be requested. If the facility required by the City is determined by City Council to be 
significantly more expensive because of oversizing or routing requirements, then the 
Council may agree that the City participate. 

If a City capital improvement project is being planned, designed, or constructed, 
developer/property owners could choose to participate financially in the City's project rather 
than make the improvements themselves. 
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8.4.3.7 Others 

This category of funding responsibility is primarily for participation by other municipalities, 
such as adjacent cities or districts. Negotiations need to be accomplished to finalize 
funding responsibilities before annual adjustments to the CIP and rate increases. 

1. Contingency Revenue Plan: If the funding from other sources does not happen as 
anticipated, or on the schedule anticipated, then the City should adjust this plan's 
CIP. Alternative adjustments available to the City are as follows: 
a. Reduce the scope and magnitude of the improvements with corresponding 

reductions in cost, 
b. Defer that portion of the improvements necessary for the benefit of others until 

the funding is obtained, 
c. Proceed with the CIP as recommended in this plan and finance the other 

beneficiary's share with the provision that these other costs should be 
recovered including interest costs. 

It is critical to the implementation of the CIP that these funds are obtained from other 
funding sources. The level of funding from other sources is based on the current perceived 
degree of benefit from each project; this may change based on the actual degree of benefit 
assessed at the time the project is planned to begin. 

8.5 SUMMARY 
Over the next six years, the City is anticipating spending approximately $22,370,000 on 
capital projects and $118,596,549 on operations and maintenance costs. Based on these 
costs, the City is anticipating that the single-family residential rate will increase from $15.55 
per month to $18.55 by the year 2013, an increase of approximately 20 percent over six 
years. 
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APPENDIX A 

�

Agreements 
�

A. Cascade Sewer District Agreement (Resolution 1234)  

B. Cascade Sewer District Agreement (CAG 039-74)  

C. Soos Creek Water and Sewer District Boundary Agreement (CAG 083-91)  

D. Soos Creek Water and Sewer District Boundary Agreement (CAG 97-164)  

E. Skyway Water and Sewer District Boundary Agreement (CAG 03-197)  

F. Apollo Elementary School Service Agreement (CAG 1636-70)  

G. Water District No. 107 Joint Use Agreement (CAG 035-75)  

H. Renton Franchise to Water District No. 107  

I. Coal Creek Utility District Boundary Agreement (CAG 01-031)  

J. City of Kent Agreement and Conveyance of Sewer Capacity (CAG 012-83)  

K. King County Franchise 14056  

L. Cedar River Water and Sewer District Boundary Agreement (CAG 99-014)  

M. Skyway Water and Sewer District Conveyance Agreement (CAG 06-170)  

N. Soos Creek Water and Sewer District Boundary Agreement (CAG 091-83 Add 1-04) 
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APPENDIX B 

�

Lift Station Data 
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APPENDIX C 

�

SEPA Checklist 











































































��������	��

APPENDIX D 

�

Approval Documents 
�

A. City of Renton Resolution Adopting Plan (Resolution 4092) 

B. Department of Ecology Approval 

C. King County Ordinance Approving Plan (Ordinance 17015) 

D. Review Comments 

E. Comment Log 



CITY OF RENTON, WASHINGTON 

RESOLUTION NO. 4092 

A RESOLUTION OF THE CITY OF RENTON, WASHINGTON, ADOPTING THE 2010 
LONG-RANGE WASTEWATER MANAGEMENT PLAN (SANITARY SEWER 
COMPREHENSIVE PLAN). 

WHEREAS, the City Council was presented the 2010 Long-Range Wastewater 

Management Plan; and 

WHEREAS, the plan was discussed at a meeting of the Utilities Committee; and 

WHEREAS, the plan is compatible with the intent of the City's adopted Comprehensive 

Plan; 

NOW, THEREFORE, THE CITY COUNCIL OF THE CITY OF RENTON, WASHINGTON, DOES 

RESOLVE AS FOLLOWS: 

SECTION I. The above recitals are found to be true and correct in all respects. 

SECTION II. The 2010 Long-Range Wastewater Management Plan is hereby adopted 

by the City of Renton. 

PASSED BY THE CITY COUNCIL this 2 n d day of M a y , 2011. 

Bonnie I. Walton, City Clerk 

APPROVED BY THE MAYOR this 2 n d day of M a y , 2011. 

'\S--~, f/ /pi,^ 

Denis Law, Mayor 



RESOLUTION NO. 4 0 9 2 

Approved as to form: 

Lawrence J. Warren, City Attorney 

RES.1493:l/20/ll:scr 



















From: Bob Giberson [mailto:bgiberson@ci.tukwila.wa.us]  

Sent: April 22, 2009 3:40 PM 
To: Michael A Benoit 

Subject: Fwd: Comments on Renton LR Wastewater Mgmt. Plan 
 Michael: 

 
Tukwila Public Works has completed the review of your draft Wastewater Management Plan and find it to 

be satisfactory and only minor comments were received from our Operations Manager (see below). 
 Thanks for the opportunity to review your plan, 
Bob 
  
 Bob Giberson, P.E., City Engineer 
City of Tukwila Public Works 
6300 Southcenter Blvd, Suite 100 
Tukwila, WA 98188 
 
Tel:   (206) 431-2457 
Cel:   (206) 571-8163 
Fax:  (206) 431-3665 
 

 
>>> On 04/14/2009 at 1:16 PM, <pat-b@ci.tukwila.wa.us> wrote: 
Bob, 
I'm adding the following text (electronic) in case you need to copy/paste into return document. 
The other side of the coin is not being able to read my own handwriting. 
  
Chapter 3, p.3-4 Under existing reg. 1.16 Terms in the latter part of the paragraph seem to be loosely 

used with 
"...may be used to dispose of storm waters.", should include under strict criteria otherwise it contradicts 

regional I&I goals. 
  
Chapter 3, Section 3.3 It might be worthy to add something about recent water saving technology and 
regional conservation has deferred capacity needs by a degree, but new demand projections on slower 

than expected growth may also contribute. 
  
Pat 
 

mailto:pat-b@ci.tukwila.wa.us


From: Vesper, Merrill [mailto:MVesper@ci.kent.wa.us]  

Sent: April 17, 2009 3:46 PM 
To: Michael A Benoit 

Subject: RE: Renton 2009 Wastewater Plan 
  
I agree, use the 1983 agreement. 
  
Merrill Vesper 
  
From: Michael A Benoit [mailto:Mbenoit@Rentonwa.gov]  

Sent: Friday, April 17, 2009 12:06 PM 

To: Vesper, Merrill 
Subject: RE: Renton 2009 Wastewater Plan 
  
Thanks, that is the one.  For some reason I have the resolution and not the actual agreement in 
the plan appendix.  As I have dug deeper into this I have also found a March 15, 1983 
agreement.  (Renton CAG 012-83 / KC Recording # 8304130013, copy attached)  It looks like 
the 1983 agreement would supersede the 1981 agreement. If Kent concurs, we will include the 
1983 agreement in our plan instead of the 1981. 
  
Michael Benoit 
  
From: Vesper, Merrill [mailto:MVesper@ci.kent.wa.us]  

Sent: April 17, 2009 11:26 AM 

To: Michael A Benoit 
Subject: RE: Renton 2009 Wastewater Plan 
  
I have attached a copy of the agreement.  It does have the designation CAG 039-

81. 
  
Merrill Vesper 
City of Kent Engineering Department 
mvesper@ci.kent.wa.us 
253-856-5517 
  
  
From: Michael A Benoit [mailto:Mbenoit@Rentonwa.gov]  
Sent: Friday, April 17, 2009 10:54 AM 

To: Vesper, Merrill 

Subject: RE: Renton 2009 Wastewater Plan 
  
Thank you for the note on the date of your current comp plan, we did not properly update the 
information in our plan. 
  
As to the agreement, I think we are talking about the same agreement.  The resolution number 
is for the City of Renton resolution.  The agreement is also associated with Renton contract 
designation CAG 039-81.  Would you please send us a copy of ‘your’ 1981 agreement so we 
can confirm we are talking about the same agreement. 
  
Thanks 
  

mailto:mvesper@ci.kent.wa.us


Michael Benoit 
Project Manager 
Wastewater Utility 
City of Renton 
Phn (425) 430-7206 
Fax (425) 430-7241 
  
From: Vesper, Merrill [mailto:MVesper@ci.kent.wa.us]  
Sent: April 16, 2009 3:21 PM 

To: Michael A Benoit; Gerald Wasser 

Cc: Blanchard, Larry; Anderson, Charlene; Satterstrom, Fred; Osborne, William 
Subject: RE: Renton 2009 Wastewater Plan 
  
Mike/Gerald: 
On page 4-12 there is a reference to resolution 2413 from 1981 which grants 
Renton the right to services portions of Kent.  There is no such resolution, the 
numbers don’t go that high yet.  There is an ordinance 2413 but that is for 

something totally different.  I searched and cannot find a resolution or ordinance for 
this issue but there is an agreement from 1981 which gives Renton the right to 

serve a small portion of Kent on the South side of 180th near 72nd.  The agreement 
is mentioned on page 4-14.  I assume the service area in the agreement is the 
service area referenced on page 4-12, but resolution no 2413 is incorrect.   
Our lasted sewer comp plan is dated 2000 and was approved in 2002.  A copy was 
sent to Greg Zimmerman.  A letter dated October 27, 2000 stated that Renton had 

no comments or concerns about the plan.  We are currently working on an update.   
Merrill Vesper 
City of Kent Engineering Department 
mvesper@ci.kent.wa.us 
253-856-5517 
_____________________________________________ 
From: Osborne, William 

Sent: Thursday, April 16, 2009 2:08 PM 
To: 'mbenoit@rentonwa.gov'; 'gwasser@rentonwa.gov' 

Cc: Vesper, Merrill; Blanchard, Larry; Anderson, Charlene; Satterstrom, Fred 

Subject: FW: Renton 2009 Wastewater Plan 
Mike/Gerald, 
I offer these comments on behalf of the Kent Planning Services Office with the 
understanding that the comment period closes in less than three hours: 
1.      One area of possible service overlap with Renton is identified south of 55th/SE 

192nd in an area designated Urban Separator (see page 4-14).  The info provided by 
Renton in Table 4.2 (p. 4-12) also has the maximum density for that single-family 

residential at 3 to 8 dwelling units per acre.  The land is currently zoned at 1 
dwelling unit per acre – in conformity with the Urban Separator Comprehensive 
Plan Land Use Map designation. 
2.      The most recent reference to the Kent Sewer Plan is from 1980 (also p. 4-
14).  Merrill Vesper in our Public Works Department should be able to assist in 

refreshing the reference date. 

mailto:mvesper@ci.kent.wa.us


As they may have been anticipating a comment period closure in May, Merrill and 
other Public Works staff might require additional time to consider the Wastewater 

Plan in sufficient detail.   
Regards, 
William D. Osborne, AICP 
City of Kent | Planning Services Office | 
220 Fourth Avenue South | Kent, WA 98032-5895 
Desk 253.856.5437 | Main 253.856.5454 | Fax 253.856.6454 
www.ci.kent.wa.us/planning 
www.revitalizingkent.org 
Please protect the environment. Print only if necessary.   
_____________________________________________ 

From: Osborne, William 
Sent: Thursday, April 16, 2009 11:56 AM 

To: 'mbenoit@rentonwa.gov'; 'gwasser@rentonwa.gov' 
Cc: Vesper, Merrill; Blanchard, Larry; Satterstrom, Fred 

Subject: Renton 2009 Wastewater Plan 
Mike/Gerald, 
The document Kent Community Development received along with a CD featuring 
the Wastewater Plan indicated that the comment periods for the project and 

proposed DNS “…are integrated into a single comment period.”  Closing today at 5 
p.m.   
Would you please clarify the difference between the comment periods identified in 
the NOA and Proposed DNS for Renton Project# LUA09-041, ECF (2009 Wastewater 
Plan) sent to our Community Development Director and the comment period for the 

attached PDF (maybe originally in hard copy) sent to our Public Works Director – 
which closes in May? 
  
 << File: 20090416092305424.pdf >>  
Thanks, 
William D. Osborne, AICP 
City of Kent | Planning Services Office | 
220 Fourth Avenue South | Kent, WA 98032-5895 
Desk 253.856.5437 | Main 253.856.5454 | Fax 253.856.6454 
www.ci.kent.wa.us/planning 
www.revitalizingkent.org 
Please protect the environment. Print only if necessary.   
 

http://www.ci.kent.wa.us/planning
http://www.revitalizingkent.org/
http://www.ci.kent.wa.us/planning
http://www.revitalizingkent.org/
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

1 

Tukwila 
Public 
Works - 
Operations 
Manager 

3 Page 3-
4 

Under existing reg. 1.16 Terms in 
the latter part of the paragraph 
seem to be loosely used with 
"...may be used to dispose of storm 
waters." should include under strict 
criteria otherwise it contradicts 
regional I&I goals. 

Section referenced discusses using 
abandoned septic system for storm 
drainage. No connection of storm to 
public sanitary sewers. No change 
necessary. 

MB 

2 

Tukwila 
Public 
Works - 
Operations 
Manager 

3 Section 
3.3 

It might be worthy to add something 
about recent water saving 
technology and regional 
conservation has deferred capacity 
needs by a degree, but new 
demand projections on slower than 
expected growth may also 
contribute. 

The concept of water saving 
technologies is considered when 
evaluating capacity needs. Renton 
uses what we consider industry 
standards for projected usage. Until 
such time as there is more definitive 
data that adjusts industry standards, 
Renton has chosen the more 
conservative approach. No change 
required. 

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

3 

City of 
Kent -- 
William D. 
Osborne 

4 Page 12 
and 14 

One area of possible service 
overlap with Renton is identified 
south of 55th/SE 192nd in an area 
designated Urban Separator (see 
page 4-14). The info provided by 
Renton in Table 4.2 (p. 4-12) also 
has the maximum density for that 
single-family residential at 3 to 8 
dwelling units per acre. The land is 
currently zoned at 1 dwelling unit 
per acre – in conformity with the 
Urban Separator Comprehensive 
Plan Land Use Map designation. 

Table 4.2 revised to reflect correct 
zoning MAB 

4 

City of 
Kent -- 
William D. 
Osborn 

 

and  

 

Merrill 
Vespere 

4 Page 14 

The most recent reference to the 
Kent Sewer Plan is from 1980 (also 
p. 4-14). Merrill Vesper in our 
Public Works Department should 
be able to assist in refreshing the 
reference date. 
 
Our lasted sewer comp plan is 
dated 2000 and was approved in 
2002. A copy was sent to Greg 
Zimmerman. A letter dated October 
27, 2000 stated that Renton had no 
comments or concerns about the 
plan. We are currently working on 
an update.  

Reference to Kent sewer comp plan 
revised to reflect most current plan. MAB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

5a 

City of 
Kent -- 
Merrill 
Vesper 

4 12 

On page 4-12 there is a reference to 
resolution 2413 from 1981 which 
grants Renton the right to services 
portions of Kent. There is no such 
resolution, the numbers don’t go 
that high yet. There is an ordinance 
2413 but that is for something totally 
different. I searched and cannot find 
a resolution or ordinance for this 
issue but there is an agreement 
from 1981 which gives Renton the 
right to serve a small portion of Kent 
on the South side of 180th near 72nd. 
The agreement is mentioned on 
page 4-14. I assume the service 
area in the agreement is the service 
area referenced on page 4-12, but 
resolution no 2413 is incorrect.  

As to the agreement, I think we are 
talking about the same agreement. 
The resolution number is for the City 
of Renton resolution. The 
agreement is also associated with 
Renton contract designation CAG 
039-81. Would you please send us 
a copy of ‘your’ 1981 agreement so 
we can confirm we are talking about 
the same agreement. 

MB 

5b 

City of 
Kent -- 
Merrill 
Vesper 

4 12 
I have attached a copy of the 
agreement. It does have the 
designation CAG 039-81. 

Thanks, that is the one. For some 
reason I have the resolution and not 
the actual agreement in the plan 
appendix. As I have dug deeper into 
this I have also found a March 15, 
1983 agreement. (Renton CAG 012-
83 / KC Recording # 8304130013, 
copy attached) It looks like the 1983 
agreement would supersede the 
1981 agreement. If Kent concurs, 
we will include the 1983 agreement 
in our plan instead of the 1981. 

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

5c 

City of 
Kent -- 
Merrill 
Vesper 

4 12 I agree, use the 1983 agreement. Replace 1981 agreement with 1983 
agreement MB 

6 

Soos 
Creek 
Water and 
Sewer – 
Ron Speer 

4 4-2 

Figure 4.1 - Sewer Service Area 
Adjacent Sewer Utilities 
• The sewer service boundary 
between the City and the District 
shown on the map is not consistent 
with the boundary that has been 
established by agreement between 
the two agencies. We have included 
copies of the maps that depict the 
service boundary and subsequent 
changes. We request that you meet 
with us to confirm the boundary of 
your sewer service area and revise 
the various figures in the Long 
Range Wastewater Management 
Plan as necessary. 

The sewer service boundary 
between the City and the District 
shown on the map IS correct as of 
the January 2008 date of the plan. 
The City acknowledges the July 
2008 boundary agreement as part of 
the sewer service area for actions 
and documents subsequent to that 
agreement.  

MB 

7 

King 
County – 
Stephen 
Hirschey 

4 Section 
4.3.3 

The first paragraph of this section 
pertains to King County land use 
and we offer several suggested 
edits. First the 2004 King County 
Comprehensive Plan with 2006 
Amendments was replaced by the 
King County Comprehensive Plan 
2008, effective October 2008. The 
2008 version is the current 
Comprehensive Plan in effect.  

The first paragraph was modified to 
reference the current King County 
Comprehensive Plan 

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

8 

King 
County – 
Stephen 
Hirschey 

4 Section 
4.3.3 

Secondly, the first paragraph briefly 
talks about sewer service to the 
rural area and the paragraph 
correctly notes that the potential 
annexation area for the City abuts 
the urban growth boundary and 
references policy F-249. The last 
sentence of the paragraph says, 
“The City will address the need(s) 
for expansion into the rural area as 
they arise.” Extension of sewer into 
the rural area would not be a 
unilateral decision by the City, so 
please edit that sentence to include 
the concept of consistency with the 
City County Comprehensive Plan, 
which does not permit sewer service 
to the rural area except for public 
schools and failed septic systems 
when no cost efficient alternative is 
possible. We tend to agree with your 
statement in the same paragraph 
that says, the City does not see the 
narrowly defined situations when 
sewer service is allowed to rural 
areas as a major impact to the City’s 
proposed service area.  

The phrase  
“as they arise”  
 
has been replaced by the phrase  
 
“in concurrence with King County 
comprehensive planning providing 
for the ability or need for sanitary 
service.” 

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

9 

King 
County – 
Stephen 
Hirschey 

4 Section 
4.3.3 

Finally, the last paragraph of section 
4.3.3 – talks about King County land 
use and states, “Unincorporated 
areas of King County are divided 
into community planning areas, 
each with a community plan. While 
these community plans were not 
adopted as part of the 1994 King 
County Comprehensive Plan, the 
policies of community plans that are 
consistent with the comprehensive 
plan remain in effect and continue 
as official County Policy.” The 
community plans are adopted as 
part of the King County 
Comprehensive Plan 2008, effective 
October 2008, so please edit 
accordingly.  

The reference paragraph has been 
modified to mention that these plans 
were adopted as part of the 2008 
King County Comprehensive Plan. 

MB 

10 

King 
County – 
Stephen 
Hirschey 

4 Section 
4.3.6.2 

Section 4.3.6.2 states the Cedar 
River Water and Sewer District’s 
last Comprehensive Plan was 
adopted in 1994. I believe their last 
plan was adopted in 2006. 

The section was modified to 
reference the 2006 Plan. MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

11 

King 
County – 
Stephen 
Hirschey 

4 Section 
4.3.7 

Section 4.3.7 refers to aquifer 
protection ordinances and we just 
want to affirm that for those areas 
outside the City and within 
unincorporated King County, the 
critical areas ordinance and critical 
aquifer recharge areas mapping 
corresponds (generally) to your 
zone 2 designation. Hence, our 
code and land use policies support 
protection of the aquifer used by the 
City. 

No proposed change to plan. MB 

12 

King 
County – 
Stephen 
Hirschey 

4 Section 
4.4 

Section 4.4 is the demographic 
analysis and it is not apparent from 
the text if the Plan considered the 
City’s adopted Growth Management 
Planning Council’s (GMPC) 
population and employment targets 
for the City and the potential 
annexation areas (PAA). Did the 
City compare the demographic data 
created for this Plan with your 
adopted growth targets? If so, you 
may want to note that so it is clear 
the City’s sewer service will 
accommodate the adopted Growth 
Management Act population and 
employment goals. 

The following sentence was added 
to section 4.4 at the end of the 
second paragraph, “The RTAZ and 
PSRC TAZ projections meet or 
exceed the City’s adopted Growth 
Management Planning Council 
(GMPC) population and 
employment targets for the City and 
Potential Annexation Area (PAA).” 

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

13 

King 
County – 
Stephen 
Hirschey 

5 

Section 
5.2.1 
and 
Section 
5.2.7 

We note the discussion in 5.2.1 
relates to the King County 
Interceptor. As you noted, and we 
affirm, King County has 
implemented several projects to 
significantly increase the influent 
and effluent capacity at South Plant 
and has installed parallel interceptor 
facilities to reduce the chance of 
surcharging. In addition to past 
projects, the County has planned 
additional projects to ensure its 
obligations are satisfied with respect 
to the potential for wastewater 
overflow in low-lying areas as part of 
the regional conveyance system. 
Section 5.2.7 discusses I/I. That 
section of the Plan accurately 
characterizes the regional work 
done by the Waste Treatment 
division. We thank you for your past 
and continuing participation in the 
Regional I/I program. 

No proposed change to plan. MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

14 

King 
County – 
Stephen 
Hirschey 

5 Table 
5.1 

Peak flows listed by basin have 
been listed in table 5.1 for each mini 
basin used to estimate flows 
generated in the Renton collection 
system during storm events. There 
should be some discussion of how 
these peak I/I flows compare to the 
King County 1,100 gpad standard. 
The results of the initial I/I projects 
currently in design by King County 
Wastewater Treatment Division, and 
scheduled for construction in 2011 
and 2012, will provide additional 
information on I/I removal efficiency. 

A discussion of these peak flows 
and how they compare to the 
County standard was added to 
Section 5.2.7 

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

15 

King 
County – 
Stephen 
Hirschey 

5 

Section 
5.3.2 
and 
5.3.6 

The Plan states the East Cedar 
River basin (section 5.3.2) and May 
Creek basin (section 5.3.6) are 
partially developed with subdivisions 
on private septic systems. That is 
not surprising given the general 
rural character of the areas. We 
agree with your discussion of 
extension of the services to areas 
that are currently unsewered as the 
entire area is within the urban 
growth boundary and sewers are 
necessary to achieve the population 
targets set by the GMPC. We 
encourage the City to develop 
specific policies to encourage 
extension of sewer service to these 
areas and how the City might 
support the utility local improvement 
district for that area east of the City 
and within the PAA. 

Our opinion is that the policies 
detailed in Chapter 3 are sufficient. 
No proposed change to plan. 

MB 

16 

King 
County – 
Stephen 
Hirschey 

8 Section 
8.4.2 

Section 8.4.2 addresses current 
King County sewer charges. Those 
charges appear to be summarized 
in table 8.4 instead of the 
referenced Table 8.3.  

Reference changed.   MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

17 

King 
County – 
Stephen 
Hirschey 

8 Section 
8.4.2 

As noted elsewhere in the Plan, the 
charges by the county may change. 
Given this is a 2009 plan, perhaps 
the Plan could reference 2009 
charges which may be found on our 
website at 
http://www.kingcounty.gov/environm
ent/wastewater/CapacityCharge.asp
x 

The text in section 8.4.2 was 
changed from referencing the 
“current King County charges” to 
reference the “2008 King County 
charges”. An additional sentence 
was added directing the reader to 
the mentioned website. “King 
County’s current monthly rate(s) 
may be found at 
http://www.kingcounty.gov/environm
ent/wastewater/CapacityCharge.asp
x. 

MB 

18 

King 
County – 
Stephen 
Hirschey 

8 Table 
8.3 

The footnote to table 8.3 notes that 
sewer rates outside the City are 1.5 
times higher than within the City. 
Please provide a brief rational for 
the rate differential for that portion of 
the sewer service area not within 
the City. 

A sentence was added to the 
discussion of Table 8.4, “For sewer 
service outside of the City, Renton 
has set a specific rate class for non-
resident customers. This rate is one 
and one-half (1-1/2) times the basic 
City sewer rate applicable to 
resident users for similar service. 
Said additional charges are to cover 
costs of planning, franchising, 
permitting, and operation through 
other jurisdictions.” 

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

19 

King 
County – 
Stephen 
Hirschey 

  

With respect to corrosion and odor 
control, and steps being taken to 
reduce their occurrence, we note 
the Plan does not identify any 
problems. 

Section 5.3.3.3 and project 1.05 J 
contain a brief discussion of the fact 
there is a corrosion problem in some 
areas of our system. No proposed 
change to plan. 
 
The following sentences were 
added to a new section 5.1.2.4 
“Odor Issues” to clarify odor issues, 
“Odor issues within the City sewer 
system are rare, most often 
associated with the operation of lift 
stations. Issues are typically 
resolved through adjustment of 
maintenance procedures or by 
providing an odor mitigation 
process.”  

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

20 

King 
County – 
Stephen 
Hirschey 

  

An evaluation of the opportunities 
for reclaimed water use as required 
under RCW 90.48.112 does note 
appear to have been done. To 
facilitate the assessment, the 
Washington State Department of 
Ecology has published guidance 
material on their website. I want to 
acknowledge that the City has 
participated with King County by 
providing potential use date for use 
within our reclaimed water planning 
process and we thank you for that. 
Perhaps a brief note on that effort 
would be helpful within the Plan. 

The following sentence will be 
added to the end of section 1.3, 
“The Revised Code of Washington 
(RWC) 90.48.112 also requires that 
wastewater plans “must include a 
statement describing how applicable 
reclamation and reuse elements will 
be coordinated”. A statement 
regarding reclaimed water 
coordination in included in Section 
4.3.6.8.”  
 
Additionally, the following section 
was added to the plan as section 
4.3.6.8 King County Reclaimed 
Water Comprehensive Plan. King 
County is currently developing a 
Reclaimed Water Comprehensive 
Plan. The City supports King 
County’s planning effort and has 
provided King County with potential 
use data to facilitate the planning 
process. Opportunities for reclaimed 
water may exist in the future and the 
City will evaluate these opportunities 
and coordinate with King County as 
they arise.” 

MB 
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Comment Log 
Renton Long-Range Wastewater Management Plan 
City of Renton 

# 
Comment 

Source Chapter 
Section 
/ Page Comment Response Responder 

21 

King 
County – 
Stephen 
Hirschey 

App. K 

Appendix K lists one franchise 
(14056) the City holds with King 
County. We have two additional 
franchises for sewer services with 
the City, franchise 12267 (expires 
February 13, 2021) and 8758 
(expires September 1, 2017). We 
would like to affirm a common 
understanding of the existing sewer 
franchises and that the City has no 
need to add new area to the 
franchise at this time.  

Franchise 12267 has been 
superseded as this area is included 
within “Area D” of Franchise 14056. 
It also appears that the rights-of-way 
specified in Franchise 12267 is now 
all in the City. 
Franchise 8757 has been 
superseded as this area is included 
in “Area A” of Franchise 14056. No 
proposed change to plan.  

MB 

22 

King 
County – 
Stephen 
Hirschey 

Misc.  
Evaluate the impact of future water 
conservation efforts on wastewater 
flows. 

The following paragraph has been 
added at the end of the second 
paragraph in section 5.1, “As the 
City implements more water 
conservation programs, there may 
be a negative impact on the 
operation of a sewer system. 
Reduction of the liquid component 
of wastewater could cause problems 
in moving solids through the lines. 
Problems moving solids could 
impact the operation of the system, 
increase the potential of sanitary 
sewer overflows and will increase 
the need for flushing.  

MB 
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23 

King 
County – 
Stephen 
Hirschey 

Misc.  

In addition, and while not a sewer 
issue, the City’s franchise 6030 for 
water expired last June. We assume 
you will initiate actions to renew that 
franchise and would like to affirm 
that with a short conference call 
between the City and County. 

The City Water Utility will coordinate 
with the County to renew the water 
franchise. 

MB 

24 

King 
County – 
Stephen 
Hirschey 

Misc.  

It appears that the City does its own 
geographic information system 
mapping. If possible, we would like 
to obtain the map layers for your 
service area boundary with detail as 
to who serves where as stated in 
your interlocal agreements. 

The City works with King County 
GIS Center to exchange data on a 
regular basis. This data includes the 
sewer service boundary as defined 
by our interlocal agreements. If 
there is specific data needed 
outside this process, the County 
may contact the Renton Wastewater 
Utility directly.  

MB 

       
 


	Cover
	Signature Page
	Table of Contents
	Chapter 1
	Chapter 2 
	Figure 2.1
	Figure 2.2
	Figure 2.3
	Figure's 2.4 and 2.5
	Figure 2.6

	Chapter 3
	Chapter 4
	Figure 4.1
	Figure 4.2
	Figure 4.3
	Figure 4.4

	Chapter 5
	Figure 5.1

	Chapter 6
	Figure 6.1

	Chapter 7
	Figure 7.1

	Chapter 8
	Appendix A 
	A. Cascade Sewer District Agreement (Resolution 1234) 
	B. Cascade Sewer District Agreement (CAG 039-74) 
	C. Soos Creek Water and Sewer District Boundary Agreement (CAG 091-83)
	D. Soos Creek Water and Sewer District Boundary Agreement (CAG 97-164)
	E. Skyway Water and Sewer District Boundary Ageement (CAG 03-197)
	F. Apollo Elementary School Service Agreement (CAG 1636-70)
	G. Water District No. 107 Joint Use Agreement (CAG 035-75)
	H. Renton Franchise to Water District No. 107
	I. Coal Creek Utility District Boundary Agreement (pending)
	J. City of Kent Joing Use Agreement (Resolution 2413)
	K. King County Franchise 14056
	L. Cedar River Water and Sewer District Boundary Agreement (CAG 99-014)
	M. Skyway Water and Sewer District Conveyance Agreement (CAG 06-170)
	N. Soos Creek Water and Sewer District Boundary Agreement (CAG 091-83 Add 1-04)

	Appendix B
	Appendix C
	Appendix D



