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1.1

BACKGROUND

The City of Duvall authorized Parametrix to prepare a Wastewater Facility Plan in accordance with the
Department of Ecology regulatory requirements. This plan modifies and updates the Gray & Osborne,
Inc. revision to the City’s General Sewer Plan dated February 1996.

1.2

PLANNING GOALS

It is the City’s goal to ensure that the Wastewater Facility Plan (Plan) includes the following:

1.3

Demographic changes that affect the City’s wastewater collection and treatment system.
Evaluation of the condition and capacity of the existing wastewater system.
Establishment of wastewater system improvements necessary to upgrade the existing system.

Establishment of improvements to the City’s existing wastewater system to provide adequate
capacity to serve future City wastewater users.

Recommendations of the wastewater collection and treatment system improvements necessary to
extend the wastewater collection system into portions of the UGA that are not currently being
served.

Estimates of the probable capital costs for improvements to the City’s existing wastewater system
to meet existing and future needs.

Estimates of the impact to the City’s sanitary sewer rates necessary to fund recommended
improvements.

PLAN REQUIREMENTS

The Plan has been prepared in accordance with the requirements of the Department of Ecology and the
Washington Administrative Code. Chapters 2 and 3 of this document fulfill the information requirements
of WAC 173-240-050. This Plan also integrates previous wastewater plans, including:

Wastewater Treatment Plant Outfall Improvements, City of Duvall, Parametrix, Inc., April 2000;
Addendum, January 2001.

Wastewater Treatment Plant Capacity Analysis, City of Duvall, Gray & Osborne, Inc.,
September 1999;

Infiltration and Inflow Preliminary Engineering Study, City of Duvall, Earth Tech, Inc.,
April 1999;

General Sewer Plan Update, City of Duvall, Gray & Osborne, Inc., February 1996;
Comprehensive Plan, City of Duvall, April 1994; and

Volume I Wastewater Treatment Plant Expansion, City of Duvall, Hammond, Collier &
Wade-Livingstone Associates, Inc., November 1990.
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2. EXISTING CONDITIONS AND SERVICE AREA DEMOGRAPHICS

2.1 INTRODUCTION

Existing conditions and service area demographics affect the wastewater system, including physical
features such as the size of the service area, land use and zoning population variations, soils, groundwater
conditions, and topography. Climate and economic factors also play an important role in planning
community utility systems. Collectively, the factors discussed in this chapter and Chapters 3 (Population
Projections and Land Use Designations) and 4 (Wastewater Flow Projections) have a considerable impact
on the processes involved in determining the location, size, and extent of the wastewater facilities, and the
ability of the community to accept the financial burden of improvements. These factors are briefly
described in this chapter.

2.2 BOUNDARY AND SERVICE AREA

The City of Duvall is located along SR-203, approximately 25 miles northeast of the City of Seattle. The
City of Duvall corporate limits is generally found east of the Snoqualmie River (see Figure 2-1). Land
within this area is subject to the City’s municipal code, ordinances, resolutions, and policies. Other
agencies with limited jurisdiction include the Riverview School District, King County Fire District
No. 45, the Seattle King County Health Department, and all State and Federal agencies.

The City of Duvall’s current sanitary sewer service area is the city limits. In the future, the service area
will include the City’s UGA and UGAR (see Figure 2-1). The 2.14-square-mile (1,372-acre) area
designated as the UGA contains over 98,700 lineal feet (18.7 miles) of gravity sewer and force mains.
The City and King County coordinated activities in developing an annexation policy and in identifying
the Urban Growth Boundary in accordance with countywide planning policies.

In accordance with the State Growth Management Act (GMA), the boundary of the UGA established in
1994 was based upon the following:

e 20-year population forecast.

e Environmental constraints.

e Concentration of existing development.

e Existing infrastructure and services.

o Location of existing and proposed transportation corridors.

e  Areas the City could extend and provide urban services to logically and economically,
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It is expected that within the 20-year timeframe, 1992-2012, of the Comprehensive Land Use Plan that
sewer, water, stormwater, utilities, telecommunications, and transportation may be extended to
developments in all or most of the areas outlined in the UGA. It is important to note that the City is -
almost halfway through the 20-year timeframe of the Comprehensive Land Use Plan.

2.3 HISTORY

The City of Duvall was first incorporated in 1913. Initially, all residential and commercial buildings used
on-site septic systems and unauthorized sewage outfalls. In the mid 1960s, drainfield failures resulted in
a declaration of health hazards by the Washington State Department of Health and Water Pollution
Control Commission. In October 1967, the City had an engineering study and comprehensive plan
prepared that proposed a sewer collection system and four alternative treatment systems. A supplemental
report was released in March of 1971 to update the 1967 report, and a ULID was formed for the
installation of the collection system and the WWTP. The City of Duvall’s collection system and
treatment plant came on-line in 1976.

Construction of the first WWTP, pump stations, and sanitary sewer force main system were completed in
1976. Additional pump stations have been installed at various times during the expansion of the system.
The Depot Village Station remains the oldest station in the system. It was initially installed in 1976 and it
was upgraded in 1993. Table 2-1 lists the City’s pump stations, year of construction, last year rebuilt or
refurbished (if known), and station design capacity.

Table 2-1. Pump Station Characteristics

Station Design

Year Constructed Last Year Rebuilt Type Capacity (gpm)
Depot Village 1976 1993 Submersible 253
Cherry Brooke 1993 Submersible 154
Cedars 1980 Submersible 200
Taylor Ridge 1994 Submersible 220
Parkwood Estates 1994 Submersible 250
Legacy Ridge 1995 Submersible 100
Carlson Ridge 1995 Submersible 160
Kasper Heights . 1995 Submersible 150

In addition to the public pump stations, the Riverview School District owns and operates a pump station
at Cedar Crest High School that discharges to the City’s collection system.

Figure 2-2 shows the locations of the City of Duvall’s existing pump stations.
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2.4 LOCATION, TOPOGRAPHY, AND SOILS

The City is located directly east of the Snoqualmie River. The main business district is located upon a
region generally described as the lower plateau. The area west of the business district slopes downward
towards the Snoqualmie River. The higher ground within this area is devoted to industrial and
commercial uses. The area east of the business district is located on a fairly steep ridge rising to the east
on a north-south axis. The steep ridge ends in the higher plateau region. The higher plateau region is
zoned and partially developed for lower-density residential uses.

Elevations in the service area valley range from 50 feet above mean sea level to 490 feet, based upon the
1929 National Geodetic Vertical Datum (NGVD) for the City of Duvall. The highest point within the
city’s service area is approximately 491 feet above mean sea level near the southeastern end of Big Rock
Road. The slopes in the region range from 0 to 70 percent. Figure 2-3 shows the planning area

topography.

Soils in the area are classified in the Alderwood Association. Within the service area, approximately
85 percent are described as Alderwood soils, 8 percent Everett soils, and 7 percent as less extensive soils,
including Kitsap soils. These soils are described as moderately well drained, 20 to 40 inches deep over
consolidated glacial till,

The soils of this association are well suited to pasture and timber production but are poorly suited to
cultivated crops. Limitations for home sites due to this classification of soils relate to on-site waste
disposal that is described as moderately poor, except on Kitsap soils that is described as severely poor.

2.5 CLIMATE

Climate and weather are critical factors in wastewater system planning, design, and engineering. The
amount of precipitation impacts the amount of infiltration and inflow (I/T} that can potentially enter the
wastewater collection system. I/I is defined as surface and/or groundwater that enters the sanitary sewer
collection system and contributes to the total wastewater volume.

Summers in Duvall are mild and warm (average daytime temperature in the low 60s) and winters are
comparatively mild (average daytime temperature in the 40s). Precipitation is usually in the form of rain,
with occasional snow in the winter. Over the last three complete years, the City of Duvall averaged
64 inches of precipitation annually with monthly variations from a low of 1.17 inches in August to a high
of 9.59 inches in December. Table 2-2 (see page 2-7) indicates average precipitation and temperature for
each month for the years 1997-1999.
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Table 2-2. City of Duvall Average Temperature and Precipitation

Month Average Temperature (°F) Average Precipitation (inches)
January 40.3 9.28
February 41.0 5.83
March 43.0 8.02
April 447 4.04
May 40.3 4.39
June 57.7 3.31
July 60.0 1.84
August 59.3 1.17
September 53.3 242
October 46.7 5.69
November 43.7 9.20
December 38.7 9.59
2.6 INDUSTRY

The City of Duvall has limited industries located within its service area. Duvall currently serves as a
bedroom community for the cities of Redmond and Bellevue. The City has recently seen an increase in
the construction of small office/retail type facilities in the commercial zoned area along the SR-203
corridor. A copy of the current industrial user survey for the City of Duvall’s collection system is
included in Appendix A of this report.

2.7 WATER SUPPLY

The City of Duvall is a wholesale customer of the Seattle Water Department. Water supply is provided
from the Tolt River Supply line. The City has two transmission mains connected to the supply line. A
10-inch asbestos cement (AC) pipe extending from the supply line to the intersection of Third Avenue
and Stephens Street and a 12-inch ductile iron (DI) pipe that crosses Big Rock Road. The City’s 0.5-MG
storage reservoir is located at NE 144" Street and 283™ Street.

The City holds water rights to the artesian well located at Taylors Landing but has not exercised that right
since 1962. : :
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POPULATION PROJECTION AND LAND USE DESIGNATIONS

3.1 INTRODUCTION

Population and land-use information contained within this chapter is the basis for projecting wastewater
volumes and sizing the collection system facilities discussed in Chapter 4. Wastewater volumes were
projected using two independent methods:

e Service Area Population Method: Calculating the total service area wastewater flow based upon
the number of potential residents within the Duvall UGA and UGAR.

e Land-Use Method: Calculating the total service-area wastewater flow based upon the potential
type of land use and the potential percent build-out of land within the Duvall UGA and UGAR.

The Service Area Population Method is a common tool for determining wastewater flow from a city or
service area.

The Land-Use Method is also a common method for determining the volume of wastewater generated
within a portion of the service area or basin. By adding all individual basin flows together, the total flow
from the city can be determined.

The Land-Use Method was used to estimate wastewater flow and size the collection system facilities.
The Service Population Method was used to verify the results of the hydraulic modeling program.

3.2 POPULATION

Since 1920, the residential population of Duvall increased from 258 residents to 4,435 residents in
January 1999, as shown in Table 3-1. The average annual growth rate has been approximately 4.8 percent
since 1990. The City’s Planning Department estimates a continued average annual growth rate of
5.0 percent over the next 20 years.

Table 3-1. City Population

Population Change Average Annual

Year City Population per Decade Population Change (%)
1920 258 - -

1930 200 -58 -2.0

1940 234 34 1.6

1950 236 2 0

1960 345 109 3.9

1970 607 262 . 5.8

1980 729 122 1.8

1990 2,770 2,041 14.3

1999 4,435 1,665 48
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Table 3-2 is the population estimates for the City of Duvall through the year 2020 based upon data
provided by the City of Duvall Planning Department.

Tabie 3-2. City Population Projection

Average Annual

Year City Population Population Change Population Change (%)
2000 4,616° 181 4.1
2005 5,942 1,286 5.0
2010 7,583 1,641 , 5.0
2015 9,817 2,234 5.0
2020 12,516 2,699 5.0

a Washington State Office of Financial Management estimated the existing population of 4,860 as of April 1, 2001. The City of Duvall has
already committed sewer service to a projected population of 6,600.

3.3 LAND USE, ZONING, AND SERVICE AREA

The City of Duvall established the Duvall UGA in 1994 in cooperation with King County and
surrounding communities.

Existing land use includes residential, commercial, and industrial development, as shown in zoning

(Figure 3-1) and land-use figures (Appendix B) provided by the City of Duvall. Table 3-3 summarizes
the current zoning classifications.

Table 3-3. Current Zoning Designations

Abbreviation Description
Pf Public Facilities
Rmh Residential Mobile Home Park — 5 ERU® per gross acre
R3 Low-Density Residential — 3 ERU per gross acre
R4.5 Low-Density Residential — 4.5 ERU per gross acre
R6 Medium-Density Residential - 6 ERU per gross acre
R8 Medium-Density Residential — 8 ERU per gross acre
R12 High-Density Residential — 12 ERU per gross acre
MR12 Mixed-Use Residential — 12 ERU per gross acre
Mxd12 Mixed-Use Residential and Commercial — 12 ERU per gross acre
Mxd16 High-Density Residential and Commercial — 16 ERU per gross acre
MU16 Multi-Use Commercial and Residential — 16 ERU per gross acre
Co Commercial
Eo Employment — Industrial and Office

a Equivalent residential unit.
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The approved planning documents for the City of Duvall do not include land use classifications for the
densities for the UGA and UGAR. After discussion with the Planning Department, Parametrix has
assumed 66 percent of the UGAR will be designated Suburban Housing (SUBSHG) and 33 percent will
be designated Urban Housing (URBHSG). It is further assumed that the development will occur at the -
low end of those designations, or 3 units per acre in the SUBSHG classification and 8 units per acre in the
URBHSG classification (see Table 3-4). ‘

Table 3-4. Land Use Classifications

Abbreviation Description

SUBSHG Single family residential at densities of 2.4-5.8 units per acre;
3 units per acre assumed for %/3 of the UGAR.

URBHSG Muiti-family or small lot single family residential at densities of 8-18
units per acre;
8 units per acre assumed for '/ of UGAR.

The 1994 Comprehensive Plan did not take into account the majority of the UGAR when the estimated
population capacity of approximately 9,000 people was determined. That population capacity was for the
20-year period from 1992-2012. The UGAR was likely not considered due to the estimated capacity of
the wastewater treatment plant of approximately 9,000 people. The UGAR is within Duvall’s UGA and it
is likely that the UGAR will be annexed into Duvall’s city limits at some point in the future. In 2002,
King County will allocate additional population capacity for the next 10 years to cities within the county,
that is, additional population for the period 2012—2022. In 2002 or 2003, Duvall will be considering that
additional allocation and will likely designate the UGAR with land use designations at that time.

Due to the need for a sanitary sewer facility plan that addresses growth for the next 20-year planning
horizon, some assumptions about land use designations in the UGAR were necessary. Those assumptions
result in a population projection that is higher than the approximate 9,000 people planned for in Duvall’s
Comprehensive Plan. The City of Duvall will schedule the update of the Comprehensive Plan for
2002-2003 and will likely officially designate the UGAR at that time. See Figure 3-2 for location of the
UGA.

The estimated population of the City of Duvall was calculated using the land-use data for the UGA and

UGAR region. The Land-Use Method estimates a build-out population of 12,444. Table 3-5 compares
the population projections for the Population and Land-Use Methods:

Table 3-5. Projection Comparison

Projection Method Growth Rate Projected Population
Population 5% 12,516
Land Use Land Use 12,444

Table 3-5 indicates that the two projection methods have less than a 1 percent difference in the projected
population for the City of Duvall and that the build-out of the existing UGA and UGAR should be
approximately 20 years, or until the year 2022,
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WASTEWATER FLOW PROJECTIONS |

4.1 INTRODUCTION

Chapter 4 develops flow projections that are used to size individual capital facilities within the
wastewater system. To project wastewater flow volumes, it was necessary to establish the following:

o Identify the existing peak-day flow generated in the City of Duvall’s service area.

e Estimate the components of the existing peak-day flow, including residential/commercial
wastewater flow, and system I/I.

e Simulate the existing peak-day wastewater flow conditions using the Land Use Method, and
compare these wastewater flow projections to existing flow data at the WWTP.

» Land Use Method — Wastewater flow projections were prepared by multiplying a given
wastewater flow per acre (based upon land use) by the size of a basin. Wastewater flows
using the Land Use Method are generated as a product of the system hydraulic analysis
conducted in Chapter 5. The hydraulic analysis computes wastewater flow projections for the
entire service area and for individual basins contained within the service area. The Land Use
Method of wastewater flow projection was used to size the City of Duvall’s collection system
facilities.

e Determine the existing per capita peak-day wastewater flow originating from residential/
commercial users. The per capita peak-day wastewater flow is used to validate projected future
wastewater flows simulated by the Service Area Population Method.

» Service Area Population Method — Wastewater flow projections for the entire service area
were established by multiplying the number of people in the service area by an estimated
peak-day wastewater volume per capita. The number of people within a service area is
directly proportional to the volume of wastewater discharged into the wastewater collection
system and ultimately to the WWTP.

Systems that have a large percentage of commercial and industrial land use must also be
considered independently from the service area population since employed personnel most
likely live outside of the community but contribute to the community’s wastewater flow
during the business day. The City of Duvall does not have a large percentage of commercial
or industrial land use components within the city.

Future wastewater flow projections calculated using the Population Method were compared to projections
using the Land Use Method to validate the system hydraulic analysis.

4.2 EXISTING PEAK-DAY WASTEWATER FLOW

The City of Duvall’s WWTP operational reports were investigated to determine the existing peak-day
flow. The peak-day wastewater flow was then used to verify the land use flow projection calculated by
the hydraulic modeling program.
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On November 26, 1998, the Duvall wastewater collection system experienced a peak-day flow of
1.209 mgd (see Daily Monitoring Record [DMR] reports, Appendix C).

421 Peak-Day Wastewater Components

The components of the existing peak-day flow were estimated using the City of Duvall’s WWTP DMR
reports, water usage records, and industrial survey information. The components were estimated in order
to calculate an existing service area wastewater flow for the City of Duvall’s collection system
(Section 4.5). The existing peak-day flow is comprised of 1) residential/ commercial and industrial
wastewater flows, and 2) system I/I as outlined:

» The City of Duvall’s estimated peak storm I/l is 0.749 mgd (see Appendix B). Peak-day I/I was
calculated by subtracting average day, dry weather flow from peak-day wet weather flow.

e Peak-day residential/commercial wastewater flow was calculated to be 0.46 mgd

( Peak—Day Residential / Commerical Wastewater Flow=1.209mgd —0.749mgd )

4.3 LAND USE METHOD

Chapter 3 established the land use components used to project wastewater flow in the City of Duvall
wastewater collection system. The following steps were used to project total collection system flow:

e Separate the City of Duvall’s wastewater collection system into smaller service areas defined by
the City’s I/ Preliminary Engineering Study.

» Estimate the volume of wastewater flow from each of the land use components.

e Estimate the total volume of I/ gallons per day (gpd) flowing in the collection system, divide by
the total collection system acreage, and then apply the system-wide I/ flow gallons per acre per
day (gpad) to each of the basins.

e Analyze the City’s collection system using a computer program specifically written to produce a
hydraulic model for a wastewater collection system based on land use. Parametrix selected
“HYDRA? for the modeling program. Details of the computer model are contained in Chapter 5.

4.3.1 Collection System Basin

The total collection system was subdivided into basins in order to assess existing and future capacities of
the collection system facilities within the individual basins. Parametrix selected the land areas identified
in the 1999 City of Duvall Infiltration and Inflow Preliminary Engineering Study prepared by Earth Tech
Incorporated.

The basin boundaries were identified using the City of Duvall’s base map created by Kroll Map Company
Inc., shown in Figure 4-1. Using AutoCAD, the total area contained within each of these basin
boundaries was determined. Table 4-1 (see page 4-4) summarizes each of the City’s basin station
boundary areas.
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Table 4-1. Boundary Areas

Basin Area (ac)
WWTP 91.88
P 82.05
Cherry Valley 11.72
E 47.27
CH 95.95
B 80.42
A 55.69
AB 101.12
Kasper Heights 22.57
Parkwood Estates 81.40
F 34.86
Cedar 16.56
J 116.59
Taylor Ridge 67.41
Legacy Ridge 31.48

4.3.2

Land Use Wastewater Flow Estimates

While Chapter 3 provided the method to establish the flow volume projection, this chapter will ‘estimate
the actual volume of peak-day wastewater produced for each of the land uses on a per acre basis.

Table 4-2 summarizes the flow per acre from each of the land use designations, -
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Table 4-2. Wastewater Flow Estimates Based Upon Land Use

Land-Use® Flow (gpad)
Pf

Rmh 700
R3 680
R4.5 945
R6 1,300
R8 1,735
R12 2,100
MR12 1,765
Mxd12 1,680
Mxd16 2,240
MU16 2,240
Co® 900
Eo® 900

For land-use abbreviations, see Tables 3-3 and 34.

b Wastewater flow estimates for commercial and employment were estimated to be 900 gpad based upon projections made by Gray & Osbome,
Inc. in the 1996 General Sewer Plan. .

Peak-day wastewater produced from residential land use classifications were calculated using the
following assumptions and equation:

e 85 gpcd = daily wastewater production for residential and commercial.
e Number of people per single-family housing varied between 2.0 and 3.5 depending on zoning.
o (Units per Acre)x (Wastewater Gallons per Capita per Day) x (Capita per Unit)

The contribution of I/I was assumed to be a separate component of the wastewater flow and has been
calculated in Section 4.4 of this report.

For comparison purposes, the Department of Ecology’s Criteria for Sewage Design standards are
100 gpcd with a minimum of 3 people per unit. These design standards include normal infiltration and
inflow. The 1996 General Sewer Plan Update established design standards of 70 gpcd residential flow, a
commercial flow of either 605 gpad or 900 gpad, and 2.5-3.2 people per unit, depending on land use.
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In the late 1980s and early 1990s, the City of Duvall was primarily a bedroom community for the Seattle,
Kirkland, and Redmond areas and therefore produced wastewater flows below established design
standards. As the City continues to develop, the demographics have the potential of evolving in such a
way that the per capita wastewater flows will increase to the design standards chosen for this report.

For the complete calculation of land-use flows, please refer to the spreadsheet in Appendix D of this
report.

4.4 STORMWATER INFILTRATION AND INFLOW ESTIMATES

The I/I estimates are based upon the City of Duvall’s WWTP DMR. The City of Duvall assumes the
difference between wet- and dry-weather DMR constitutes the total storm-induced I/T for the collection
system. Collection system I/I estimates were used, along with basin areas, to determine a per acre Il
distribution for the entire existing collection system. '

The City of Duvall’s wastewater collection system conveys stormwater in the form of I/ to the WWTP
during wet-weather conditions.

Stormwater infiltration is groundwater that seeps into the wastewater collection system through pipe
cracks, faulty joints, and faulty manholes. The quantity of water that may infiltrate into a sewer system is
rather indeterminate and will generally increase with the age of the sewer system.

Stormwater inflow consists of water that may enter the wastewater collection system through illegal
connections such as roof gutters, area drains, catch basins, and unplugged clean-out openings.

441 Total Infiltration and Inflow

The total I/I for the City of Duvall’s collection system was estimated by comparing the wet- and dry-
weather WWTP DMR.

The wet- and dry-weather DMR for the years 1997, 1998, 1999, and 2000 were compiled into
spreadsheets (see Appendix C). The difference between the average day wastewater dry flow and
maximum day wastewater flow was assumed to be the total peak-day I/1.

This analysis assumes that the total peak-day I/l is the difference between peak-day wet weather and
average-day dry weather, but infiltration may exist during the summer due to the high-localized
groundwater table and the age of the existing system. Summertime infiltration would have to be
identified in a detailed I/I study outside the scope of this report.

As outlined in Appendix D, the peak-day I/ for the City of Duvall’s collection system was calculated at
approximately 0.749 mgd.

Maximum month wet weather I/l was assumed to be the difference between average wet-weather flow .
and average dry-weather flow. As outlined in Appendix D the maximum month wet-weather flow is
0.387 mgd.
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4.4.2 Infiltration and inflow Distribution

A spreadsheet was prepared (see Appendix D) comparing the treatment plant’s DMR influent flows for
wet and dry weather to determine the I/I throughout the City of Duvall’s collection system as summarized
below:

e The existing service area and the percent of build-out were determined using a Washington
Department of Transportation aerial photograph of the City of Duvall.

e The existing portions of the individual basins were then assumed to contribute the per acre I/l
distribution determined for the entire collection system I/1.

Using the information from Table 4-1 (see page 4-4) and the WSDOT aerial photo, a distribution of I/ on
a per-acre-per-day basis was determined for the entire collection system. Table 4-3 summarizes the
existing build-out identified for each of the collection system basins.

Table 4-3. Existing Collection System Basin Area

Basin Total Basin Area {ac) Percent Build-out Existing Basin Area (ac)

WWTP 91.88 90 82.69

P 82.05 : 65 53.33

Cherry Valley 11.72 70 8.19

E 47.27 90 42,54

CH 95.95 75 71.96

B 80.42 65 52.27

A 55.69 82 45.90

AD 101.12 86 86.96

Kasper Heights 22.57 90 20.31
Parkwood Estates 81.40 88 71.63

F 34.86 97 : : 33.81

Cedar 16.56 92 - 15.23

J 116.59 60 69.40

Taylor Ridge 67.41 100 67.41

Legacy Ridge 31.48 90 28.33

UGA and UGAR 435 0 0

Total 1,372 750
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The peak-day collection system per acre I/I was calculated using the estimated peak-day I/T of 0.749 mgd
(see Section 4.2.1) and the existing service area of 750 acres. The peak-day collection system I/I is
approximately 1,000 gpad.

The maximum month I/I flow was calculated using an estimated maximum month I/I of 0.387 mgd

(Appendix D) and the existing service area of 750 acres. The maximum month collection system I/I is
approximately 515 gpad.

4.5 SERVICE AREA POPULATION METHOD
The service area population wastewater flow was calculated to verify the future wastewater flow
projected through the Land Use Method by the hydraulic modeling program. To project total population
flows for the City of Duvall, a current population flow was established according to the following
assumptions and formula:

o November 26, 1998, peak-day flow of 1.209 mgd.

o Estimated peak-day I/I of 0.749 mgd.

o 1999 City of Duvall Population of 4,435.

(Total Peak Average Wastewater Flow) — (Total Stormwater 1/1 Flow)  (1.209 mgd) — (0.749mgd)

(Population) ~ 4,435

The current peak-day wastewater flow based on population is 104 gpcd, representing residential and
commercial projected flow.

4.6 TOTAL PROJECTED WASTEWATER FLOW

The existing peak-day estimated wastewater flow in the service area was calculated using a computer
program that features hydraulic modeling capabilities. The computer program used by Parametrix, Inc. to
perform the hydraulic modeling is “HYDRA,” which uses the Land Use Method to determine total peak-
day wastewater flow generated throughout the service area. Specific details of the HYDRA program are
contained within Chapter 5.

The HYDRA model calculates the theoretical peak-day flow and the peak-instantaneous flow expressed
in cubic feet per second. The result of the HYDRA model is then compared to actual historical wet-
weather wastewater flow at the Duvall treatment plant to verify that the engineering assumptions included
within the model are reasonable. If the results of the HYDRA model are substantially different than
actual wastewater flows at the treatment plant, the land-use-wastewater flow assumptions entered into the
model must be modified.
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The results of the HYDRA model were also compared to the wastewater flow projections calculated using
the Population Method as discussed earlier. Comparison of the wastewater flows also assumed that build-
out of the service area would be equal to the population increase experienced by the City over the next
20-year planning period. The results of the flow projections are included in Table 4-4.

Table 4-4. Wastewater Flow Comparisons

Maximum Month Wet

Source Weather {(mgd) Peak Day (mgd) Peak Hour {mgd)
Existing
HYDRA (Land Use)® 1.02 1.60 3.38
WWTP Flow 0.642 1.209 1.83
Projected
HYDRA® 1.93 2.91 5.51
WWTP Flow (5% 1.79 3.37 5.10
Growth)*
Population® 1.75 3.59 5.44

HYDRA uses existing Land Use Method and percent of build-out of each basin to project flows.

Uses existing peak-day flow and projecting flow increases to match the assigned land use within the existing service area and light residential
development within the UGAR. Assumes existing system !/| remains at 1,000 gpad and any additional development within the collection
system will contribute approximately 500 gpad.

Assumes existing WWTP maximum month flow projected forward by growth rate listed. Assumes that the rate of I/l is corrected to 500-gpad
system throughout the system.

Population projected flow was determined using a projected population of 12,516 (year 2020), and a total service area of 1,660 acres. I/l was
assumed to be 500 gpad throughout the service area.

Upon review of the differing flow projections, it appears that the wastewater flow assumptions based on
land use are reasonable if somewhat conservative. The flows generated for the Land Use Method
assumes that the flow per person should be approximately 70 gpd. Currently the per capita flow in the
City of Duvall is approximately 56 gpd. The City’s demographics should continue to change to bring the
per capita wastewater flow closer to normal design standards.
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5 WASTEWATER COLLECTION SYSTEM EVALUATION

5.1 INTRODUCTION

The condition and capacity of the City’s existing collection system facilities is evaluated in this chapter.
This evaluation has been separated into the following sections:

o Identified System Deficiencies: Identify deficiencies in the existing collection system not
attributed to a capacity deficiency.

e Hydraulic Capacity: Calculate the hydraulic capacity of the existing collection system and
compare the conveyance capacity to existing and future wastewater flow conditions.

¢ Collection System Extension: Address extension of the City’s wastewater collection system into
portions of the UGA that are not currently being served.

s Recommended System Improvements: Recommend improvements to the existing collection
system that will correct existing deficiencies and provide sufficient capacity for service to
existing and future wastewater customers.

5.2 IDENTIFIED SYSTEM DEFICIENCIES

Existing collection system deficiencies are indicators of inadequate capacity, overloaded pipe segments,
or needed system repairs. During an interview with City personnel, known system deficiencies were
identified in the existing collection system facilities, including:

s Areas of periodic/repetitive maintenance

e  Pump station problems
5.2.1 Collection Pipeline Deficiencies
Interviews were conducted with City personne] to identify deficiencies within the collection system
pipeline. A map was prepared showing deficiency locations and severity. Also included were areas that

required ongoing periodic maintenance, such as jetting. Figure 5-1 shows these identified areas and a
summary 1s included in Table 5-1,

Table 5-1. System Collection Pipeline Deficiencies

Street Cross Street Locations Deficiency
Riverside Avenue Stephens and Stella Flat pipe segment —~ periodic
cleaning required
First Avenue NE Richardson and Ring Segment requires cleaning due to
grease
City of Duvall 555-3240-00/
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5.2.2 Identified Pump Station Problems

It is the City personnel’s opinion that the only pump station currently experiencing problems is Legacy
Ridge. This pump station has been experiencing electrical problems. City personnel have reported high-
level alarm electrical problems. '

5.2.3 Identified System Improvements

City personnel also identified the following additional improvements for the wastewater collection system
to improve system reliability:

e Install on-site generator at Cedar Pump Station.

e Install flow meters in the existing pump stations to increase the City’s ability to monitor the
system better.

o Install gravity mains along Big Rock Road from 268" Avenue NE to the existing 12-inch dry
lines at 275™ Avenue NE.

o Install gravity mains along Big Rock Road from approximately 278" Avenue NE to the existing
8-inch gravity mains located at 282™ Place NE.

o Extend gravity mains from the Cedar pump station south approximately 1,100 lineal feet to the
existing sewer main along NE 140" Place. -

5.3 HYDRAULIC CAPACITY

The hydraulic capacity of the existing wastewater collection system was analyzed using the computer
software program “HYDRA.” HYDRA simulated existing and future wastewater flows based upon
engineering assumptions entered into the computer program. By comparing the existing collection
system capacity with simulated existing and future flows, capacity deficiencies in the collection system
can be identified.

HYDRA was developed by Pizer, Incorporated. It is a flexible program developed for analysis of storm
and wastewater systems. Its menu-driven format allows AutoCAD and GIS integration, and the
command files are user friendly. Flow criteria and development scenarios can be developed in several
ways, and each pipe segment can be analyzed for gravity or pressure flow conditions. Pump stations may
be modeled for one-, two-, or three-pump scenarios. For this analysis, firm pumping capacity was
assumed at each station. Firm pumping capacity assumes the largest pump at each station is out of
service. For example, on a duplex system it was assumed only one pump was operating.

The pump station basin areas were divided into smaller sub-basins, and link data from the City’s existing
facilities maps was compiled. A “link” is the upstream manhole and the reach, or length, of pipe
downstream to the next manhole. The link data includes length, ground elevation upstream and
downstream, invert elevations upstream and downstream, pipe diameter, and pipe material.
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The system data is entered through command and design parameter menus according to the requirements
of the HYDRA program. HYDRA utilizes various commands for sanitary sewer analysis and modeling.
Existing and proposed pipe criteria must be defined. Among these criteria are:

e Pipe roughness parameters

e Flow depth to pipe diameter (d/D)
e  Minimum pipe slope

o Minimal flow velocity

o Flow injection method

HYDRA uses two different methods to “inject” flows into the system. These flows can be calculated by
either population (per capita) or by land use (zoning).

In the population flow method, the number of people living within a region of the sewer system is entered
along with an average flow per person per day (generally 80-100 gallons/day). HYDRA then compares
the per capita data with the “link” data to determine the amount of flow through each pipe.

In the land-use flow method, each of the City’s zoning codes is assigned a flow per acre value. These
flows are based on the average number of houses that could be built within an acre of land, the average
number of people per house, and the average flow per person. HYDRA then compares the land-use data
with the links data to determine the amount of flow through each pipe. As previously discussed in
Chapter 4, the method selected for this analysis was the Land Use — Sewer Service Basin Intersection
Method.

The intersection of the established land use with the delineated sub-basin is then considered by HYDRA
to be the flow from that sub-basin. HYDRA uses an established or input diurnal curve to “inject” the
flow into the system. These flows are injected at select points, called nodes, within the sewer system and
HYDRA calculates travel time to the link. The process then repeats until the total flow of the system
reaches the “outfall” point. The last pipe segment into the treatment plant was chosen as the outfall point
for this analysis.

The HYDRA model for the City of Duvall does not evaluate every segment of a wastewater collection
system but models all of the main trunks of the system. Main trunks are considered pipe segments
8 inches in diameter or greater connected to individual collection lines serving less than 20 acres, and
collection pipeline that could be extended to serve portions of the UGA and UGAR that are not being
serviced. These segments were generally located along the southern and eastern edges of the City’s
existing system.

5.31 Existing Collection System, Existing Wastewater Flows

The initial hydraulic analysis of the City of Duvall wastewater collection system identified no system
deficiencies that are attributed to capacity. The hydraulic analysis assumed existing wastewater flow
conditions simulated by the HYDRA computer program. Existing flows were simulated by estimating the
current percent of land build-out for each portion of the service area.
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Parametrix established the percent of build-out within each of the land use areas through visual inspection
of City of Duvall aerial photographs that were prepared by Washington Department of Transportation
Aerial Mapping Group in the fall of 2000.

5.3.2 Existing Collection System, Future Wastewater Flows

The second phase of the hydraulic analysis identified deficiencies in the existing collection system
assuming future build-out of the service area (UGA).

When analyzing service area for future build-out conditions, the I/T allowance for all further development
within the collection system basins and any development within the unserved portions of the UGA and
UGAR were all assumed to be 500 gpad. This assumption is based upon the premise that these
extensions will be completed using gasketed polyvinyl chloride (PVC) pipe and gasketed pre-cast
manholes, thereby lowering the potential I/I for these areas.

Pump stations with insufficient capacity for future wastewater flows are:

Existing Capacity (cfs) Projected Future Flow (cfs)
Depot Village 0.56 0.75
Cherry Valley 0.34 0.36

There were no gravity collection mains identified with insufficient capacity for future wastewater flows,
with the exception of the final length of pipe into the WWTP headworks.

5.3.3 Future Collection System Extensions, Future Wastewater Flows

A product of the hydraulic analysis included the configuration and sizing of future collection system
improvements necessary to serve portions of the UGA not currently connected to the City of Duvall
wastewater system. Existing system capacity information generated in Sections 5.3.1 and 5.3.2 was used
to decide where collection system extensions could occur with the least amount of impact to downstream
collection system facilities. As shown on Figure 5-2 (located in pocket preceding the Appendices),
extensions of the City’s collection system are recommended where existing collection pipelines have
sufficient hydraulic capacity to accommodate wastewater flows generated by build-out of the UGA.
Once the collection system configuration was established as shown on Figure 5-2, the HYDRA computer
program was used to size the various gravity pipelines based upon the wastewater flow volumes
anticipating build-out of the individual basins. Through this iterative process, the following was
determined:

o The area along 275" Avenue NE from approximately NE Stewart Street to the city limits should
be connected to the existing collection system through the Cherry Valley Pump Station basin.

o The area east of 4™ Avenue NE between Stephens and Bird, should be connected to the existing
system directly to the “E” basin.

o The area identified as Rio Vista Ranchettes (the region bounded by NE 142™ on the south,
NE 145™ Street on the north, SR-203 on the west and 72™ Avenue NE on the east) on the City’s
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base map should connect to the existing system through a main to be located along NE 143":/

Place.

e The area bounded by NE Big Rock Road on the south, NE 142™ on the north, 266" Avenue NE /
on the west, and 275" Avenue NE on the north, should connect to the system through a main to
be located along NE Big Rock Road.

e The area bounded by Batten Road on the east, Big Rock Road on the west and south, and the City
of Duvall limits on the north, should connect to the existing system through a main to be located
along Big Rock Road.

A
{
"

e The area bounded by 284™ Avenue NE on the west, NE 150™ Street on the north, the\sectlor;“lm\?\ \ q
for Section17/18 on the east, and the section line for Section 18/19 on the south shQled connesuto
the existing system through a new proposed pump station and force main. & R QQ P\;ﬁ»’ Q P . \(\
VRN v W \
e The area bounded by the section line for Section 18/19 on the north and east, and by Batten Road
on the west and south, should connect to the existing system through the mains installed in Big
Rock Road.

5.4 RECOMMENDED SEWER SYSTEM IMPROVEMENTS

Recommended improvements are necessary to correct system deficiencies previously discussed in this
chapter. Improvements include:

e Existing System Capacity Improvements

e Existing Collection Upgrades
Most of the system improvements shown on Figure 5-2 that are necessary to expand the City’s
wastewater collection system into unserved areas of the UGA and UGAR are assumed to be
improvements constructed as part of a developer extension or formation of a ULID.

5.4.1 Existing System Capacity Improvements

Improvements to the existing collection system facilities include system expansion to provide adequate
capacity to serve existing and future wastewater customers. These improvements include:

e Depot Village Pump Station

Expansion of Depot Village Pump Station from a 251-gpm (0.56-cfs) station to a 336-gpm
(0.75-cfs) station. The existing 4-inch force main should be adequate for the expanded flow.

e  Cherry Valley Pump Station

Expand the pump station capacity from 154 gpm (0.34 cfs) to a 160 gpm (0.36 cfs) facility at the
end of its useful life.
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5.4.2 Existing Collection Upgrades

System improvements requested by the City of Duvall’s public works staff or recommended by
Parametrix, Inc. include:

e Sanitary Sewer Main Rehabilitation/Replacement Program

Currently, the City of Duvall has approximately 100,000 lineal feet of existing sanitary sewer
main. Used as-built plan set information for the original installation in 1975 produced by
Hammond, Collier & Wade-Livingstone Town of Duvall Sanitary Sewers, ULID Project No. 1.

Construction of 41,400 lineal feet of the City’s collection system took place in 1975. This means
41 percent of the existing system will be at the normal 50-year useful life expectancy of the
installed collection pipes by the year 2025.

If the City of Duvall were to initiate a 50 percent main rehabilitation/replacement program over a
25-year period, it would require the rehabilitation or replacement of 830 lineal feet each year.

For main replacement, the average cost per lineal foot for an 8-inch main is approximately $300.
Different rehabilitation methods can be broken into costs per lineal foot. Following is a summary
of the different possible rehabilitation methods and an estimate of the associated costs:

» Cast-in-Place (CIP) Pipe Lining:  $75.00/1f

» Fold and Form Pipe Lining: $55.00/1f
» Link Pipe Stainless Steel Sleeve:  $1,500 for 12 inches to $2,000 for 36 inches
» CIP Spot Repair: $1,500 for 3 feet to $2,000 for 30 feet
» Line Grouting:
-~ Sealing: $15-$20 per joint
-~ Side Sewer Grouting: $300 per side sewer

Using an average cost per lineal foot for rehabilitation, or repair of $200 per lineal foot, the yearly
cost for this program would be approximately $166,000 in 2001 dollars.

e Infiltration and Inflow Program
The City staff continues to recognize the importance of the removal of extraneous stormwater I/l
from the City’s system. As such, the following is recommended:

» Continue to follow the recommendations of the I/I study.
e ity of Duvall System Upgrades

The following is a list of improvements requested by City personnel that are appropriate for this
facility plan. The list includes only the requested improvements that have not been addressed in
prior sections of this chapter. Improvements include:

A’)W Install telemetry and flow meters on all pump stations.

/;ﬁ Install of a 12-inch gravity main along Big Rock Road from 268™ Avenue NE to the existing
dry gravity mains located at 275" Way NE.
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> Install 10-inch gravity main from the existing dry-gravity mains along Big Rock Road NE at
278" Place NE.

» Install 8-inch gravity mains from Cedar Pump Station south approximately 1,100 LF to the
existing gravity system located along NE 140" Place.

> In lieu of installing the 8-inch gravity main, install a standby generator at the Cedar Pump
Station.

The capital improvement projects have been summarized in Chapter 8. Cost estimates for individual
collection system improvements are included in Appendix E.
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6. EFFLUENT DISCHARGE AND REUSE

6.1 BACKGROUND

Prior to the summer of 2001, the City of Duvall used a side bank outfall for discharge of treated effluent
into the Snoqualmie River. The side-bank discharge was constructed when the initial wastewater
collection system and treatment plant was put into service in 1976. The 1976 wastewater treatment
facilities were initially designed for a population equivalent of 2,000. These facilities were intended to be
expanded through phased construction (Hammond, Collier, & Wade-Livingstone [HCW-L] 1990).

In 1990, an engineering report was prepared by HCW-L for the purpose of expanding the 1976 facilities
to accommodate 4,000 additional population equivalents. The improvements recommended in the 1990
engineering report included extending the existing side bank outfall to a “... single center of river outfall”
that provides reasonable protection to the river (HCW-L 1990). In 1992, the City of Duvall constructed
the treatment plant expansion to accommodate the additional population; however, the recommended
outfall improvements were not completed at that time.

When the City of Duvall received its National Pollutant Discharge Elimination System (NPDES) Waste
Discharge Permit for the expanded treatment facility on October 9, 1992, the “Fact Sheet” portion of this
permit required the City to construct a new outfall. Furthermore, an NPDES permit, “Stipulation and
Order of Dismissal” (Pollution Control Hearings Board [PCHB] No 91-67) required the City of Duvall to
construct the new center of the river outfall no later than October 1, 1994. -The City of Duvall
subsequently requested that the Department of Ecology extend the October 1, 1994 deadline. On
March 10, 2000, Ecology granted an extension for completion of construction to July 31, 2004.

The City of Duvall was issued its latest revision to the NPDES permit on April 1, 2000. The April 2000
NPDES permit established discharge limits based upon the side-bank outfall. With the side-bank outfall
configuration, the discharge requirements for total ammonia, certain metals, and other parameters that are
subject to aquatic-life based water quality standards are very restrictive. This is due to the relatively poor
mixing performance for this type of outfall. For this reason, the City decided to move forward with the
new outfall permitting and construction prior to the revised deadline of July 31, 2004. The following
documents were then prepared:

e City of Duvall, Engineering Report Wastewater Treatment Plant Outfall Improvements,
~ (Parametrix, Inc. April 2000). The Engineering Report was prepared as a stand-alone document
meeting the requirements of RCW 90.48.110 and WAC 173-240-010 through 180 in order to
expedite construction of the new outfall. This report is contained in its entirety in Appendix I
The Engineering Report includes requisite information to obtain an NPDES permit for current to
future year 2020 discharge through the new two-port submerged river outfall, including dilution
modeling and a reasonable potential analysis for toxicants performed at a maximum month
effluent flow of 1.75 million gallons per day. The April 2000 Engineering Report was approved
by the Department of Ecology on June 12, 2000 (see Appendix I, John H. Glynn to Elizabeth
Goode).

o City of Duvall, Engineering Report Amendment, Wastewater Treatment Plant Outfall
Improvements (Parametrix, Inc. January 2001). One of the recommendations of the April 2000
Engineering Report was that “clean sampling” metals data be obtained to eliminate suspected
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sources of sample contamination. The purpose of the January 2001 Amendment to the
Engineering Report on the City of Duvall Wastewater Treatment Plant Outfall Improvements was
to incorporate clean sampling data collected following approval of the April 2000 Engineering
Report and to address additional Ecology questions regarding the proposed two-port outfall
configuration. The January 2001 Engineering Report was approved by the Department of
Ecology on February 1, 2001 (see Appendix G, Pam Elardo to Elizabeth Goode). '

6.2 NEW TWO-PORT OUTFALL CONSTRUCTION

In August 2001, the City of Duvall placed in operation the new two-port submerged outfall into the
Snoqualmie River. The outfall improvements were constructed in the “fish window” from July 15 to
September 15 in the summer of 2001. The construction design drawings for the submerged two-port
outfall are contained in Appendix K (Parametrix, Inc. 2001). Permits obtained for the construction of the
outfall included King County Grading/Clearing and Shoreline Substantial Development Permits and
Hydraulic Project Approval from the Washington State Department of Fish and Wildlife. A
Determination of Nonsignificance (DNS) for the project was issued by the City on July 25, 2000.

The outfall consists of two 18-inch tide flex check valves discharging perpendicular to the Snoqualmie
River flow approximately 40 feet from the right bank. The tide flex check valves open in response to
forward hydraulic pressure (increasing flow) and close in response to declining hydraulic pressure
(reducing flow). The tide flex valves restrict aquatic life from entering the outfall, minimize head losses
over the range of design flows, promote mixing, are resistant to corrosion, and are impact resistant. The
outfall ports are separated by a downriver distance of 65 feet. Further design details are illustrated in
Appendix K.

The City has recently requested that Ecology modify the April 1, 2000 NPDES permit to reflect the
approved Engineering Report for Wastewater Treatment Plant Outfall Improvements (Parametrix, Inc.
April 2000 as amended January 2001). The proposed revisions reflect the new dilution ratios, clean
sampling data, TMDL compliance calculations, and the reanalysis of reasonable potential for toxicants
(Elizabeth Goode, Director of Public Works to Laura Fricke, Washington State Department of Ecology,
August 17,2001). The reader is referred to the Engineering Report Amendment for the Wastewater
Treatment Plant Outfall Improvements (Parametrix, Inc. January 2001) in Appendix G for specific
recommendations for permit modification. Proposed effluent limitations for the expanded WWTP are
contained in Table 8-3 (in Appendix G) of this document. As part of the permit modifications, the City is
requesting that Ecology remove metals sampling requirements to reflect that no reasonable potential to
exceed water-quality based standards for total ammonia, copper, mercury, silver, and zinc was shown for
the new two-port outfall.

6.3 EFFLUENT REUSE FEASIBILITY

The feasibility of using treated plant effluent for reuse has been examined within the City of Duvall
Wastewater Treatment Plant Capacity Analysis (Gray and Osborne, Inc., September 1999). The
Technical Memorandum — Wastewater Reclamation Evaluation (prepared by Sverdrup Civil, Inc. with
H.R. Esvelt Engineering and Fujiki and Associates, Inc., 1995) was included as Appendix G within the
Wastewater Treatment Plant Capacity Analysis. Chapter 6 of the Wastewater Treatment Plant Capacity
Analysis and the Technical Memorandum — Wastewater Reclamation Evaluation are included in
Appendix I of this Facility Plan. Based upon the analysis in these documents, it was concluded that
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“reuse of reclaimed water does not appear to be economically feasible, as long as the City does not incur
additional costs for effluent disposal to surface waters.” The reader is referred to Appendix I for
supporting analysis and discussion. At this time, continued discharge to the Snoqualmie River through
the recently installed two-port outfall is recommended. Should regulations, water quality standards, water
availability, or other factors change in the future, the feasibility of using reclaimed water will be

reassessed.
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WASTEWATER TREATMENT ALTERNATIVES

7.1 INTRODUCTION

Several wastewater disposal and reuse alternatives were evaluated in the previous studies (see Chapter 6).
The preferred disposal method that emerged was discharging treated wastewater to the Snoqualmie River.
Based on this review, three wastewater treatment processes were selected for evaluation. The three
processes are:

e Oxidation Ditch Alternative
o  Primary Clarifier Altemative
e Membrane Process Alternative

All three of these processes can meet the NPDES permit limits presented in the previous chapters. Each
alternative is developed and discussed separately. Process flow diagrams, design criteria, and
construction cost estimates for each alternative are presented. In Subsection 7.4, the alternatives are
evaluated and compared.

All of the treatment processes evaluated are classified as activated sludge treatment. Typical annual
average treatment efficiencies for the basic units of these processes would be as follows:

e Biological/physical biochemical oxygen demand (BOD) reduction — 85 percent or greater.
e Secondary clarifiers (or Membrane) — 90 percent solids removal or better.
o UV disinfection — 3.2 log reduction in bacteria or greater.

The annual average overall treatment process BOD and total suspended solids (TSS) removal efficiency
for the processes evaluated are expected to be 85 percent or greater. The average overall ammonia
removal efficiency for all of the processes are expected to be 70 percent or greater for the summer. On a
seasonal basis, the effluent would typically average less than half the BOD, TSS, and ammonia
concentrations presented in Table 7-1. Because process upsets do occur, however, weekly and monthly
removal efficiencies will vary. These estimates are only approximate and cannot be used to judge plant
performance.
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Table 7-1. Duvall Wastewater Treatment Plant - Wasteload and Flow Projections

Design Values

Design Flow (mgd) Year 1997/2000 Phase 1 Phase 2 {2021)
Wasteload |bs/day (avg)® ‘
BOD 888 1,560 2,525
TSS 712 1,385 2,320
Ammonia 60 220 ’ 375
Flow (mgd)
Yearly ADF® 0.40 0.74 ‘ 1.20
Maximum Month ADF 0.64 1.10 1.75
Peak-Day Flow 1.20 210 3.30
Peak-Hour Fiow 3.10 5.25

a Existing maximum manthly load plus 0.2 lbs/capita-day for future population (0.03 ibs/day for ammonia).

b Average daily flow.

The WWTP classification would be Class II reliability. Standby equipment would be required for critical
pumping, aeration, and disinfection equipment. A standby power system to energize critical system
components during a power outage would also be required. An alarm system would be required to
monitor equipment and system power, disinfection, high-water levels, etc. and notify an operator via
audible alarm and/or auto dialer. The collection system sewer pump stations would have to meet Class 3
reliability. The plant operator would need to have a Class 2 certification,

One important characteristic of each alternative is the ability to reduce the ammonia in the wastewater.
The process of converting ammonia to nitrates is called nitrification. A relatively long sludge age is
necessary for nitrification to occur. Nitrification organisms (nitrosomonas) have a slower growth rate
than bacteria that are typically maintained in an activated sludge plant for BOD reduction. Typical
activated sludge processes have sludge ages of 5 to 15 days. The treatment alternatives selected for
evaluation have sludge ages of 18 to 30 days.

Before the details of treatment alternatives are presented, wastewater flow rates and loads are discussed
below.

7.2 EXISTING AND FUTURE WWTP FLOW AND LOAD

Because of the rapid growth that is projected for the City of Duvall, constructing a WWTP to handle year
2021 flows would be very costly and could place a large cost burden on the existing community.

Because of Duvall’s financial situation (refer to Section 8), a phased approach to facility construction may
be necessary to reduce the debt burden. Not all the processes, however, could be easily phased. Phasing
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could be done in two stages, Phase 1 and Phase 2. For the processes that could be phased, a WWTP
design flow of 1.1 mgd (maximum month) was selected for Phase 1. The Phase 2 design flow or ultimate
flow would be 1.75 mgd (maximum month).

7.21 Existing WWTP Flow and Load

The existing Duvall WWTP has been monitoring influent flow and waste strength since it began
operation in 1976. To evaluate the existing plant and future flow and load, data from 1997 to the present
was evaluated. Table 7-1 (see page 7-2) shows a wastewater flow and load summary of this data.

The first column of data shows the 1999 population, but the data is indicative of years 1997 to 2000.
Even though the number of hook-ups has increased over the last few years, the wastewater BOD and TSS
load has remained steady. ’

7.2.2 Future WWTP Flow and Load

To project future wastewater flows for Duvall to the year 2021, existing treatment plant flow, loading,
and future population estimates were used. Total wastewater flows are the summation of residential,
commercial, and industrial wastewater plus infiltration and inflow. The existing sewer flows are mainly
residential, commercial, infiltration, and inflow. There is little industrial wastewater flow. Existing
sewer flow, infiltration, and inflow are discussed in Section 1.4. :

7.2.3 Industrial Flows

The projected industrial users for the City of Duvall are discussed in the City’s Comprehensive Plan. The

number of projected industrial users in the City is not expected to grow significantly over the next
20 years. The total number of acres occupied by industrial users is expected to be less than 1 percent of

the total area of the City of Duvall. For this reason, a relatively small industrial flow was included with

the flow projection for year 2021. The treatment facilities must also be designed to accommodate the

design peak instantaneous flow rate.

7.3 EXISTING WWTP

The existing WWTP was constructed in two main phases. In 1976, sewers were installed in the City of
Duvall and a new oxidation ditch in the WWTP was built. The original plant was rated to treat 0.2 mgd
and consisted of grit removal, comminuter, two oxidation ditches, two secondary clarifiers, and a chlorine
disinfection system. In 1992, the Duvall WWTP was upgraded to 0.9 mgd capacity. The upgraded
facilities included a new selector, new oxidation ditch, two new clarifiers, a new chlorination basin,
generator building, and laboratory building. In 1995, the chlorination system was replaced with a
medium pressure ultraviolet (UV) disinfection system. Table 7-2 lists the process design criteria for the
existing WWTP. A site plan of the existing facility is shown in Figure 7-1 (see page 7-6).
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Table 7-2. Existing WWTP ~ Design Criteria

Design Flow

Maximum Month Flow (mgd) 0.9
Maximum Day Fiow (mgd) 1.5
Design Loading
BOD (Ibs/day) 900
Suspended Solids( Ibs/day) 1,200
Bar Screen
Number (ea) 1
Design Flow (mgd) 2.25
Selector
Number of Cells 3
Total Volume (ft%) ‘ 1,070
Detention time (min) 4/5/4
Oxidation Ditches (old) 2
Volume each (gal) 104,700
Detention time (hrs) 18
Aerator Capacity (hp) 15 ea
Mixed liquor suspended solids concentration (mg/#) 3,000
Oxidation Ditch (new) 1
Volume (gal) 472,500
Detention time (hrs) . 18
Aerator Capacity (hp) 60/30
Mixed liguor suspended solids concentration 3,000
Secondary Clarifiers
Number (ea) 2
Average Depth (ft) 13.8
Diameter (ft) 40
Overflow rate (gpd/t®) 358
Maximum Day Rate 676
Return Sludge Pumps
Number (ea) 3
Capacity each (gpm) 312
UV Disinfection
Number of Banks 2
Number of Lamps/bank 4
Capacity (mgd) 2.25
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Table 7-2. Existing WWTP - Design Criteria (Continued)

Siudge Holding Tank

Number (ea) 1

Volume Total (ft°) 1,668
Sludge Dewatering

Somat (Number) 1

Feed Rate (gpm)

Solids Concentration (% solids) 10

Several key components of the existing treatment facilities are operating near design capacity. Although
the facility was originally rated for 0.9 mgd, the two old oxidation ditches are not in operating condition.
Because of limited space at the existing plant site, future upgrades will need to be very thoroughly
planned so the site can meet the City’s demands for the next 20 years.

7.31 Existing WWTP Problems

In addition to upgrading the existing WWTP, there are certain facilities that are not operating efficiently
or properly. The City is spending extra money on maintenance and operation costs because of this
equipment. The problem areas at the existing WWTP are as follows:

e Influent screening
e Solids handling

The existing influent screen is not very effective at removing rags, plastics, and other large debris. The
screen is also a prime area of odor generation. Because of these reasons and because of limited capacity,
all of the plant upgrade alternatives include replacement of the existing bar screen with a fine screen and
adding grit removal equipment. It is important to remove grit from the wastewater for two
reasons: 1) the grit causes excessive wear on downstream mechanical equipment, and 2) grit settles in
aeration basins using up treatment capacity. By removing grit immediately after the wastewater enters the
WWTP, downstream equipment and aeration volume are protected from excessive grit.

The existing biosolids (sludge) pumps, sludge holding tank, and sludge dewatering equipment have many
operational deficiencies. To keep these systems operating, the operators are spending an excessive
amount of time performing operational and maintenance work. To ensure the solids dewatering
equipment produces 10 percent or greater waste biosolids, the operators have to continuously monitor the
Somat and chemical feed system and adjust as necessary. All of the plant upgrade alternatives include
replacement of the existing solids handling system with new biosolids pumps, solids building, dewatering
belt press, and chemical dosing system.
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7.4 WASTEWATER TREATMENT SYSTEM ALTERNATIVES

The flow and load projections present in the previous subsection was used to develop design criteria for
the treatment alternatives. Treatment processes were selected based on meeting the proposed effluent
limits. The detailed evaluation and estimate of probable cost for the alternatives was completed based on
the design criteria.

7.41 Oxidation Ditch Alternative
Because the existing WWTP is an oxidation ditch process, the first alternative considered would be to
upgrade this process. The advantages of using this process are that most of the existing facilities can be

used and the operators are very familiar with the process. The Oxidation Ditch Alternative would include
the following facilities:

e Influent screen and grit removal

e New selector

e New oxidation ditch

e New secondary clarifier/RAS pumps

o Upgraded UV system

e New solids handling/dewatering

e QOdor control biofilter
A process flow diagram for this alternative is shown in Figure 7-2.
The oxidation ditch process is essentially an extended aeration process. Originally, the extended aeration
process was developed to minimize the production of waste activated sludge by providing a large
endogenous decay of the sludge mass. The aeration period is 2 to 3 times longer than conventional
activated sludge process and the organic loading is considerably less. The process is designed so that the
mass of cells synthesized is equal to the mass of cells from endogenous decay, resulting in no net

production of sludge. In actual practice, degrading cell waste (sludge) must be removed from the basin
on a regular basis.
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The main upgrades to the existing oxidation process would be addition of a new large oxidation ditch and
new secondary clarifier. Design criteria for the Oxidation Ditch Alternative are shown in Table 7-3. A
site plan of the Oxidation Ditch Alternative is shown in Figure 7-3 (see page 7-11).

Table 7-3. Oxidation Ditch Alternative — Design Criteria

Design Flow
Maximum Month Flow (mgd) 1.75
Maximum Day Flow (mgd) 3.3
Design Loading
BOD (Ibs/day) 2,525
Suspended Solids( Ibs/day) 2,320
Ammonia (Ibs/day) 375
Rotary Fine Screen
Number (ea) 1
Bar Spacing (in) 0.25
Channel width (in) 24
Grit Chamber
Number (ea) 1
Diameter (ft) 10
Selector
Number of Cells 3
Total Volume (ft%) 7436
Detention time (min) 12/12/23
Oxidation Ditches 2
Total Volume (gal) 1,100,000
Detention time (hrs) 15
Aerator Capacity (hp) 135
MLSS Concentration (mg/i) 3,500
Secondary Clarifiers
Number (ea) 3
Average Depth (ft) 15
Diameter (ft) 40/55
Overflow rate (gpd/ft®) 360
Maximum Day Rate 615
Return Sludge Pumps
Number (ea) 4
Capacity each (gpm) 625/1,200
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Table 7-3. Oxidation Ditch Alternative — Design Criteria (Continued)

Waste Sludge Pumps

Number (ea) 3

Capacity (ea) (gpm) 250
UV Disinfection

Number of Banks 3

Number of Lamps 12

Capacity (mgd) 5.8
Effluent Pump Station

Number of Pumps 4

Capacity each (gpm) 1,215
Aerobic Sludge Holding Tanks

Number (ea) 2

Volume Total (ft%) 19,824

Sludge Processing Volume (Ibs dry/day) 1,855
Sludge Dewatering

Belt Press Width (ft) 6.6

Capacity (gpm) . 160

7.4.2 Biosolids Disposal

For the Oxidation Ditch Alternative and the other two wastewater treatment processes considered, waste
biosolids or sludge would be generated and would require proper disposal. The EPA Sewage Sludge and
Use Regulations are defined in 40 CFR Part 503. These rules were developed to meet the requirements of
the 1987 Clean Water Act. The regulations define sludge treatment in terms of two major classifications,
Class A and Class B. In general, a Class B sludge is a digested or completely air-dried sludge. Class A
sludge is a sludge that has undergone more treatment than a Class B sludge to further reduce pathogens.
The 503 Regulation defines where Classes A and B treated sludges can be applied:

o Class B sludges can be applied to agricultural land, forest, rangeland, and public contact sites.
Food crops cannot be harvested within 14 months of application and root crops cannot be
harvested within 20 to 38 months of application. Animals cannot be allowed to graze on the land
for 30 days after application. ' '

o Class A sludges can be applied to agricultural land, forest, rangeland, public contact sites, and
lawn or home gardens.

Waste biosolids are currently trucked by the City of Duvall to a composting facility in Monroe. Provided
the solids content is greater than 10 percent, the facility does not charge extra. The composting facility is
operated to achieve Class A compost. This disposal arrangement is still the preferred alternative. A
complete review of sludge wasting alternatives is included in this Section in the event that the preferred
alternative becomes unviable sometime in the future.
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The community has several options regarding sludge disposal. Below is a list of well-suited options:
e On-site composting of sludge.

e Land application of sludge.

No land application site or contract disposal investigation work was done for this study and no potential
compost customers were contacted. Before selection of an alternate sludge option (if the preferred option
becomes unfeasible), site investigations of land disposal sites should be completed to determine site
suitability. Winter soil conditions are an important consideration for land disposal. Before selecting a
composting operation, a wood chip supplier and compost user would need to be located. Another
disposal option would be to haul sludge to the Everett or Renton WWTPs.

Hauling biosolids to the composting facility in Monroe is still the preferred sludge disposal option. Cost
estimates for land disposal and sludge composting were not identified. These options were considered to
be secondary options because adequate land and materials are not enough for these options to be cost
effective. Between now and project design, if the existing composting disposal option is removed from
consideration, these alternate options could be evaluated. :

7.4.3 Primary Clarifier Alternative
One disadvantage of the Oxidation Ditch Alternative is that it does not lend itself to phasing. Adding a
primary clarifier upstream of the existing oxidation ditch would be a cost effective way to increase the
plant capacity. A primary clarifier would upgrade the existing ditch capacity to approximately 1.1 mgd.
The advantages of using this process are that it can be easily phased and most of the existing facilities can
be used. The Primary Clarifier Alternative would include the following facilities:

o Influent screen and grit removal.

e New selector.

e New oxidation ditch.

o New secondary clarifier/RAS pumps.

o Upgraded UV system.

e New solids handling/dewatering.

e (Qdor control biofilter.
A process flow diagram for this alternative is shown in Figure 7-4.
The basic idea of the Primary Clarifier Alternative would be to add a primary clarifier upstream of the
oxidation ditch to remove the settleable portion of the influent waste load. Approximately 30 percent of
the influent waste load and most of the inert solids would be removed in the primary clarifier. By
reducing the influent waste load and removing inert solids, the capacity of the downstream oxidation ditch

process is increased by over 60 percent. For this reason, a primary clarifier can be a very cost-effective
way to increase the capacity of a wastewater plant.
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The main upgrades to the existing oxidation ditch process would be the addition of new primary and
secondary clarifiers. A second oxidation ditch would not need to be added until Phase 2. Design criteria
for the Primary Clarifier Alternative are shown in Table 7-4. A site plan of the Primary Clarifier
Alternative is shown in Figure 7-5 (see page 7-16).

Table 7-4. Primary Clarifier Alternative — Design Criteria

Design Flow

Maximum Month Flow (mgd) 1.75
Maximum Day Flow (mgd) 3.3
Design Loading
BOD (lbs/day) 2,525
Suspended Solids( Ibs/day) 2,320
Ammonia (Ibs/day) 375
Rotary Fine Screen
Number (ea) 1
Bar Spacing (in) 0.25
Channel width (in) 24
Grit Chamber
Number (ea) _ 1
Diameter (ft) 10
Selector
Number of Cells 3
Total Volume (ft%) 7,436
Detention time (min) 12/12/23
Primary Clarifier
Number (ea) 1
Average Depth (ft) 13
Diameter (ft) 53
Overflow rate (gpd/ft?) 396
Maximum Day Rate 680
Oxidation Ditch 2
Volume (gal) 800,000
Detention time (hrs) 11
Aerator Capacity (hp) 110
MLSS Concentration 3,500
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Table 7-4, Primary Clarifier Alternative —

Design Criteria (Continued)

Secondary Clarifiers

Number (ea) 3

Average Depth (ft) 15

Diameter {ft) 40/55

Overflow rate (gpd/ft®) 360

Maximum Day Rate 615

Return Sludge Pumps

Number (ea) 4

Capacity each (gpm) 625/1,200
Waste Sludge Pumps

Number (ea) 3

Capacity (gpm) 250
UV Disinfection

Number of Banks 3

Number of Lamps 12

Capacity (mgd) 5.8
Effluent Pump Station

Number of Pumps 4

Capacity each {gpm) 1,215
Aerobic Sludge Holding Tanks

Number (ea) 2

Volume Total (ft) 19,824

Sludge Processing Volume (Ibs dry/day) 1855
Sludge Dewatering

Belt Press Width (ft) 6.6

Capacity (gpm) 160

7.4.4 Membrane Process Alternative

The two treatment altermatives reviewed in the previous sections are able to meet the treatment
requirements in the NPDES permit. To select a third altemative, the City of Duvall requested
consideration of existing treatment standards and review of a process that could meet stricter standards
that could be imposed in the future. The Membrane Process Alternative was selected because it offers a
very high quality effluent that would be compatible with several different disposal altematives, including
land application. Because river discharge of effluent may not be allowed in the future, this altemnative
would offer more flexibility than the other options. V
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The Membrane Process Alternative would include the following facilities:

¢ Influent screen and grit removal
e  Anoxic/Equalization Basin (EQ Basin)
e Membrane Reactors
e Upgraded UV system
e New solids handling/dewatering
e QOdor control biofilter
A process flow diagram for this alternative is shown in Figure 7-6 (see page 7-18).

The Membrane Process is essentially the addition of a filtration process to an activated sludge facility.
The advantage of the Membrane Process is that it is very space efficient and does not require construction
of filtration basins and buildings. The filter membranes can be placed directly into an existing aeration
basin. The aeration basin operates much the same as any activated sludge process except that effluent is
drawn out of the basin through the filter membranes. The Membrane Process eliminates the need for
secondary clarifiers, RAS pumps, piping, etc. The Membrane Process equipment includes membranes,
frames, permeate pumps, backwash pumps, recirculation pumps, waste sludge pumps, aeration blowers,
and cleaning tanks

Although this process would be a radical change from the existing process, most of the existing facilities
could be used. The major changes to the existing oxidation ditch process would te the conversion of the
existing oxidation -ditch into an anoxic/EQ basin. During normal wastewater flows, this basin would
provide anoxic volume for dentrification. During high wastewater flows, the basin would provide
equalization volume to dampen influent flow surges. The existing secondary clarifiers would be a good
location for two new Membrane reactors. Design criteria for the Membrane Process Alternative is shown
in Table 7-5 (see page 7-19). A site plan of the Membrane Process Alternative is shown in Figure 7-7
(see page 7-21).

A biofiltration facility has been included with all the altematives to reduce plant odor generation.
Because the biofilter media depth would only be 5 feet, the old north oxidation ditch would be an 1deal
place to locate the biofilter.

During flood conditions, the existing outfall does not discharge all flow through the diffuser, but has a
bypass discharge through one of the outfall manholes. Ecology has stated that this overflow condition
must be eliminated. Because of this and because the capacity of the outfall is not adequate for the
projected peak-hour flow (5.25 mgd), the existing outfall will need to be slip-lined and an effluent pump
station would need to be added to operate during river flood conditions.
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Table 7-5. Membrane Process Alternative — Design Criteria

Design Flow
Maximum Month Fiow (mgd) 1.75

Maximum Day Flow (mgd) 3.3

Design Loading

BOD (lbs/day) 2,525
Suspended Solids( Ibs/day) 2,320
Ammonia (Ibs/day) 375

Rotary Fine Screen

Number (ea) 1

Bar Spacing (in) 0.25

Channel Width (in) 24
Grit Chamber

Number (ea) 1

Diameter (ft) 10

Anoxic Zone/EQ

Anoxic Volume (ft) 18,720
EQ Volume (ft}) 44,110
Total Volume (ft*) 62,830

Membrane Reactors

Number of reactors 2
Aerobic Volume (ft%) 36,582
Average Depth (ft) 14
Number of Trains 6
Number Cassettes 48
MLSS Concentration 8,000
Blowers 4
Permeate Pumps 4

Waste Sludge Pumps

Number (ea) 3
Capacity (gpm) 250
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Table 7-5. Membrane Process Alternative — Design Criteria (Continued)

UV Disinfection

Number of Banks 3
Number of Lamps 12
Capacity (mgd) 5.8

Effluent Pump Station
Number of Pumps 4

Capacity each (gpm) 1,215

Aerobic Sludge Holding Tanks

Number (ea) 2

Volume Total (ft) 19,824

Sludge Processing Volume (Ibs dry/day) 1,855

Siudge Dewatering

Belt Press Width (ft) 6.6

Capacity (gpm) A 160
7.5 TREATMENT ALTERNATIVE EVALUATION

Three wastewater treatment alternatives have been presented in this section. Each of the alternatives
would meet the water quality requirements discussed in Section 6. Before selecting a preferred
alternative, capital and operation and maintenance (O&M) costs should be evaluated.

7.5.1 Estimates of Probable Cost

One of the most important considerations in the selection of a wastewater treatment and disposal
alternative is cost. The cost estimates shown below are based on construction of a WWTP to serve the
Phase 2 demands. Detailed breakdown cost estimates are included in Appendix I.

Oxidation Ditch $7.20 million
Primary Clarifier $7.18 million
Membrane Process $12.48 million

Estimates include 26 percent engineering, legal, and administration cost, plus geotechnical investigation,
permitting, and interim financing. Included in the cost estimates is construction management and
inspection.
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It should be noted that cost may not provide the best indication for alternative evaluation. The Membrane
Process provides an effluent quality much greater than the other two alternatives. Thus, the higher cost

~ may be justified.

The treatment alternative costs shown include earthwork, concrete tanks and vaults, mechanical
equipment, piping, electrical equipment, and plant start-up. Biosolids, storage facilities, and equipment
are also included in the estimate. All new treatment facilities (except for the outfall) will be placed above
the 100-year flood level and the highest known flood level at the treatment plant. Further soil testing will
be done prior to WWTP design; however, at this stage it appears the site soils are suitable. Other
treatment plant sites considered were not cost effective.

7.5.2 Operations and Maintenance Costs

An important consideration when evaluating wastewater treatment/disposal is the O&M costs. The major
O&M cost with all the alternatives would be labor. For this evaluation it was assumed that 2 to 3
operators would be needed to run the WWTP.

The estimated additional annual treatment plant and disposal O&M costs over and above the existing
WWTP O&M cost would be as follows:

Oxidation Ditch $69,800
Primary Clarifier 565,230
Membrane Process $91,200

O&M costs included in the above analysis are transportation, equipment repair, materials, operator
training, tools, and power. Labor costs for approximately 2 to 3 operators were included in the estimates.
In addition to the influent and effluent testing for BOD, TSS, TKN', etc., the mixed liquor and waste
sludge would need to be tested for TSS, VSS?, settleability, temperature, flow and DO. A total of 1/, to 2
hours per day, on average, would be needed to perform these tasks.

7.5.3 Summary

The advantages and disadvantages of the wastewater treatment alternatives are summarized below.

s Alternative 1 -~ Oxidation Ditch

> Advantages:
- Simple process control.
- Can be built with minimum disruption to existing process.
- Lower O&M cost.

! total Kjeldahl Nitrogen

2 yolatile suspended solids
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» Disadvantages:
- Phasing is not cost effective.
-  An add-on process would be required to meet Class A reuse criteria.

e Alternative 2 — Primary Clarifier

» Advantages:
- Lower capital cost.
- Simple process control.
-~ Lower O&M cost.
— Phasing is relatively simple.

» Disadvantages:
~ Potential odors from primary solids.
- An add-on process would be required to meet Class A reuse criteria.

e Alternative 3 — Membrane Process

> Advantages:
- Produces Class A reuse effluent.
- Phasing would be relatively simple.

> Disadvantages:
~  Higher capital cost
- Higher O&M cost

The City of Duvall spent several months performing an extensive evaluation of the treatment alternatives.
One of the difficult parts of the evaluation was trying to compare the membrane alternative to alternatives
that do not produce a Class A wastewater reuse effluent. The effluent from either the Primary Clarifier
and Oxidation Ditch alternative would need to pass through a tertiary filtration system before it would
equal the quality produced by the Membrane Process. Adding a tertiary treatment process would increase
the cost, operation complexity, and the O&M costs for these alternatives considerably.

Based on these factors, the City selected the membrane alternative as the preferred altemative to provide
treatment not only to meet existing standards, but also to meet future wastewater reuse standards that may
be implemented within the life of the plant.

The preferred treatment alternative should meet the needs of the community for the next 20-year planning
period. The facilities would be constructed on the existing WWTP site. Construction impacts to the
existing facility would be less than the other alternatives. Although land application facilities are not
included in this plan, they can be added relatively easily. In the event the preferred alternative becomes
unfeasible for any reason, the City has selected the Primary Clarifier, and Oxidation Ditch Alternatives as
the second and third choice alternatives.
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- 8. PROPOSED WASTEWATER FACILITIES

8.1 COLLECTION SYSTEM IMPROVEMENTS

A summary of the preferred sewer collection system improvements and wastewater treatment plant
upgrades is presented in this section.

Recommended collection system improvements were prioritized to assure that the most critical projects
are completed first. The highest priority projects are improvements to the existing pump stations. This
would include the electrical wiring correction for the Legacy Ridge Pump Station. Below are the
Temaining priorities:

o Identification and elimination of excessive I/I:

» Infiltration and Inflow Program.

e System Upgrades:
> Install standby generator at Cedar Pump Station.

» Install telemetry and flow meters at all pump stations.

e  Pump station improvements for future wet-weather peak-day flow:
» Expand Depot Village Pump Station capacity.
» Expand Cherry Valley Pump Station capacity.

The following Table 8-1 summarizes the collection system capital improvement projects:

Table 8-1. Collection System Capital Improvement Projects

Capital improvement Project Projected Cost (2001 Dollars)

Improvements to Existing System

Electrical Repair — Legacy Ridge Pump Station $5,000
Depot Village Pump Station Remodel $48,100
Cherry Brooke Pump Station Remodel $40,100
Taylor Ridge Pump Station Remodel $42,000
Legacy Ridge Pump Station Remodel $38,000
Install Standby Generator at Cedar Pump Station $15,000
Pipe Main Rehabilitation/Replacement Program $165,600
Infiltration and Inflow Program $55,000
Telemetry Installation $64,000
Improvements Future Customers
Increase Capacity at Depot Village Pump Station $59,300
Increase Capacity at Cherry Brooke Pump Station $48,100
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8.2 TREATMENT SYSTEM

Based on the evaluation of future requirements, economic, and other considerations Membrane Filtration
was selected as the preferred alternative. In summary the alternative would include

e Rotary Fine Screen

e Grit Removal

¢ Anoxic/EQ Basin

* Membrane Filters

¢ UV Disinfection

e Effluent Pump Station

e Aerobic Digesters

e Belt Press

" The facility would be sized to treat a maximum monthly wastewater flow of 1.75 mgd. The facility
would be designed to meet anticipated summer effluent limits of 30 mg/l of BOD and TSS at maximum
monthly load conditions. The plant would also be designed to meet summer a winter ammonia and
CBOD limits presented in the January 2001, Outfall Report Amendment (Appendix G).

The estimated probable cost of the Phase 1 membrane treatment facilities would be $13.3 million. A cost
breakdown of this estimate is incluced in Appendix I. A hydraulic profile of the facilities is included in

Appendix K.

A financial analysis and funding strategy for the preferred collection and treatment alternatives is
included in Section 9.
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FINANCIAL ANALYSIS AND FUNDING STRATEGY

9.

The purpose of this financial program is to provide a long-range plan that will guide the City of Duvall
Sewer Utility to financially support necessary capital improvements identified in the Capital Improvement
Plan. The underlying analyses also addresses rate and financing options for meeting those capital
investment needs, including both capital and operating requirements.

9.1 FUNDING OPTIONS

The planned sewer treatment plant expansion, necessary to serve both the existing population and growth,
will place a significant financial burden on the City.

Federal and state grant programs, once available for financial assistance, were mostly eliminated or
replaced by low cost loan programs. Remaining miscellaneous grant programs are generally limited in
application, lightly funded, and heavily subscribed. Nonetheless, the economic benefit of low interest
loans makes the effort of applying worthwhile.

On January 22, 2001, the Joint Legislative Audit and Review Committee (JLARC) issued its Investing in
the Environment. Environmental Quality Grant and Loan Programs Performance Audit. This report,
passed by the legislature as House Bill (HB) 1785, provided for the further renovation of Washington’s
grant and funding programs. The report called for program agencies to shift from a distributive allocation
process towards an “investment oriented” procedure—the financing of projects with high environmental
returms.

The Committee proposed that agencies direct funds to two forms of projects: systematic and traditional
issues. Systematic issues are higher risk, must be implemented over large geographical areas, and require
individual entities to distribute information with all other agencies within the collective area. Further, the
environmental benefits of systematic projects are difficult to determine in the short term. Traditional
issues, conversely, occur at individual sites, with low risk, and have immediate environmental impacts.
The City’s proposed new sewer treatment plant falls within these parameters.

Most likely, the implementation of this report by the State’s program agencies will favor non-point
pollution control and environmental mitigation, stormwater facilities, and the upgrade of wastewater
treatment facilities. Projects not oriented towards environmental or water quality, such as replacements of
mains, will become low funding priorities. This may or may not affect the funding programs listed
below, or the City’s ability to secure financial assistance for its proposed capital program.

The impacts of HB 1785, notwithstanding state programs identified as potential funding sources for the
utility improvements set forth in this plan, are summarized below:

e Public Works Trust Fund

The Public Works Trust Fund (PWTF) is a low cost revolving loan program established to
provide financial assistance to local governments for public works projects. Eligible projects
include repair, replacement, rehabilitation, reconstruction, or improvement of public works
systems to meet current standards for existing users. With recent revisions to the program,
growth-related projects consistent with 20-year projected needs are now eligible.
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The applicant must be a local government, such as a city, county, or special purpose district, and
have an approved long-term plan for financing its public works needs. Local governments must
compete for PWTF dollars since more funds are requested each year than are available. The
Public Works Board evaluates each application and transmits a prioritized list of projects to the
legislature. The legislature then indicates its approval by passing an appropriation from the
Public Works Assistance Account to cover the cost of the approved loans. Once the Governor
has signed the appropriations bill into law, the local governments receiving the loans are offered a
formal loan agreement with the appropriate interest rate and term, as determined by the Public
Works Board.

PWTEF loans are available at interest rates of .5 percent, 1 percent, and 1.5 percent, with the lower
interest rates given to applicants who pay a larger share of the total project costs. The loan
applicant must pay a minimum of 5 percent towards the project cost to qualify for a 1.5 percent
loan, 10 percent for a 1 percent loan, and 15 percent for a .5 percent loan. The useful life of the
project determines the loan’s terms up to a maximum of 20 years.

The maximum loan amount is $10 million per jurisdiction per biennium.
e  Community Economic Revitalization Board (CERB)

Managed by the Department of Community Trade and Economic Development, CERB is
strategically focused to help business and industry create and retain jobs in partnership with local
communities. CERB’s primary focus is to provide low interest loans or, in unique circumstances,
grants to local governments to help finance the construction of public facility projects
necessitated by private sector development. Job creation and/or retention are the primary goals of
the CERB program. :

Washington State counties, cities, towns, port districts, special purpose districts, and municipal
corporations may apply for CERB funding. Eligible public facilities include bridges, roads,
domestic and industrial water, sanitary sewer, storm sewer, railroad spurs, electricity, natural gas,
buildings or structures, and port facilities. CERB funds public infrastructure that will result in
specific private development or expansions in manufacturing, production, food processing,
assembly, warehousing, industrial distribution, recycling facilities, or businesses that substantially
support the trading of goods and services outside of the state’s borders. Applications must
include evidence that a private development or expansion is ready to occur and will only occur if
CERB funds are provided. Applicants must demonstrate that no other timely source of funds are
available at reasonably similar rates.

Interest rates generally match the most current rate of Washington State bonds but do not exceed
10 percent.

The maximum loan amount is $1 million and 80 percent of the CERB request or $300,000,
whichever is the lesser amount, for a grant. In 1997-1999 biennium, there was $10 million
available.
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¢ Community Development Block Grant (CDBG) Program

A federal government program administered by the Department of Housing and Urban
Development (HUD), the CDBG program provides grants and loans for infrastructure
improvements, including sewer projects, for business development that create or retain jobs for
low- and moderate-income residents. Since 1974, CDBG has been the backbone of improvement
efforts in many communities, providing a flexible source of annual grant funds for local
governments nationwide.

All cities and towns are eligible. The projects should (1) benefit low- and moderate-income
families; (2) prevent or eliminate slums or blight; or (3) meet other urgent community
development needs. These projects can include economic development projects or wastewater
treatment systems for instance.

e Department of Ecology (DOE) Water Quality Financial Assistance Program
The DOE administers the following grant and loan programs:

> The Centennial Clean Water Fund — Provides grants and low-interest loans to construct
wastewater treatment facilities and fund-related activities to reduce nonpoint sources of water
pollution. ‘

» State Revolving Fund Loans - Provides low-interest loans to construct wastewater treatment
facilities and related activities, or to reduce nonpoint sources of water pollution.

» Section 319 Nonpoint Sources Grants Program ~ Provides grants to reduce nonpoint sources
of water pollution.

While most of the funding goes to wastewater programs, projects such as development and
implementation of groundwater and wellhead protection programs are included. All DOE loans
require a Facilities Plan which is more comprehensive than an engineering plan. There is only
one application for all 3 loans and grant programs. '

The Department of Ecology expects to have $15,000,000 to $20,000,000 available through the
Centennial Program, $2,000,000 through Section 319 and $53,000,000 available for SRF low-
interest loans in 2002. The following interest rates would apply:

» 0-to 5-Year Term: Fiscal Year 2002 interest rate is 0.5 percent
» 6-to 20-Year Term: Fiscal Year 2002 interest rate is 1.5 percent

Grants for nonpoint source activities are available for up to 75 percent of eligible project costs.
Grants for constructing point source facilities are available only in financial hardship cases.

The Department of Ecology considers hardship cases when capital projects require user fees to
exceed 1.5 percent of the area’s median household income. This is of particular interest to the
City. Construction of the new treatment plant, if financed through revenue bonds, will far exceed
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this threshold. Year 2000 census information indicates that the City’s current median household
income is $50,967°, setting the threshold at $63.7] per month.

o USDA - Rural Development’s Water and Wastewater Program

Provides grants and loans for water and waste disposal facilities in rural areas and towns of \up to
10,000 people.

Applicants must be unable to obtain needed funds from commercial sources at reasonable rates
and terms. Applicant must also have the legal capacity to borrow and to repay loans, to pledge
security for loans, and to operate and maintain the facilities. Grants may be provided when
necessary to reduce user costs to a reasonable level. The grants can cover up to 75 percent of
eligible facility development costs. The main criterion for eligibility is the inability to find
funding from any other source (i.e., revenue bonds or bank loans). Typically a 50-percent grant is
the maximum amount awarded, The awarding of grants are dispersed to help as many
communities as possible.

Three interest rates are used. The interest rates are set periodically based on an index of current
market yield for municipal obligations. Poverty rate is currently 4.5 percent and applies when the
purpose of the loan is to upgrade existing facilities or construct new facilities required to meet
applicable health or sanitary standards, and the median household income (MHI)} of the area is
below the poverty line of the family of four or below 80 percent of the statewide nonmetropolitan
MHI. Market rate is the average of the Bond Buy index and applies to applicants where the MHI
exceeds the statewide nonmetropolitan household income. The intermediate rate is the poverty
rate plus half the difference between the poverty rate and the market rate, not to exceed 7 percent
(currently 5.0 percent). The City would be eligible for the intermediate interest rate unless the
City can demonstrate a health or sanitary risk.

Washington State’s allocation for water and wastewater development in 2001 is $11 million in
loans and $6 million in grants.

e EPA Sustainable Development Challenge Proposals

These grants were given to communities who demonstrated an innovative way to solve problems
with environmental impacts. Programs ranged from reducing chemical use in various industries
to novel septic disposal programs. This program is in its last year of funding,.

Each of these programs might offer potential opportunities for below-market project funding, as
compared to traditional revenue bond funding. However, as noted above, many of the loans
programs offer limited benefit in terms of interest rates, while potentially introducing additional
costs to comply. An exception to this is the PWTF program, which offers low interest rates
without onerous qualification requirements. The Centennijal and SRF programs could potentially
offer the greatest financial support to the City.

? State of Washington Department of Financial Management.
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Absent of assisted funding programs, the City will be forced to rely on revenue bonds to finance
the construction of the capital program. There are some benefits to the use of revenue bonds.
First, as with all debt, debt service will spread capital costs over the term of the bond. At present,
the City’s sewer utility is not in a financial position to pay for needed capital improvements with
fund reserves or through rates on a pay-as-you-go basis. Further, revenue bonds implement a
level of equity by dissipating the burden among current and future customers. This sense of
shared responsibility should particularly appeal to the City in light of the anticipated growth.
Finally, revenue bonds allow flexibility that the aforementioned assisted programs do not through
the repayment options. For example, a bond issue may be structured all or in part as a term bond,
which require only interest payments for a number of years, with “balloon payments” of principal
at specific points in the amortization schedule. Balloon payments can have both positive and
negative consequences. ‘“‘Near loading” of debt principal may result in higher interest costs.
However, such a structured debt may still be appealing for a utility, such as the City’s, that is
projected to experience rapid growth.

There are also several disadvantages to revenue bonds, which is why the City should only use
them in the absence of outside assistance. If the growth does not occur, balloon payments and
term bonds may leave the utility with large liabilities in the future years without adequate
reserves to call bonds. Further, as previously mentioned, revenue bonds have higher interest rates
than assisted programs. Finally, revenue bonds require the City to exceed otherwise sufficient
rate revenues in order to meet coverage requirements. Bond coverage is a legal requirement
binding the utility to demonstrate that revenues exceed expenses by a multiple of the debt service
payment. This factor is usually at least 1.25. However, the City’s Waterworks Utility (combined
water and sewer utilities) has three outstanding revenue bonds, each with a minimum legal
coverage requirement of 1.20.

Nevertheless, revenue bonds are perhaps the most common source of funds for construction of
major utility improvements. To issue revenue bonds, the City will be required to commit to
certain security conditions related to repayment, specifically reserve and coverage requirements.
These conditions are included in the bond resolution to be adopted by the City, and essentially
Impose certain conservative financial practices on the City as a way to make the bonds more
secure.

The reserve requirement commits the City to maintain a bond reserve, which could be used to
meet payments if the utility is incapable of doing so. The 2000 bond ordinance defines this
requirement as the least of “(a) 10 percent of the issue price of the Outstanding Parity Bonds and
the [2000] Bonds, (b) Maximum Annual Debt Service on the QOutstanding Parity Bonds and the
Bonds and (c) 1.25 times Average Annual Debt Service on the Outstanding Parity Bonds and the
Bonds.” Since the reserve can be invested and earns interest, the net cost of providing the reserve
is relatively small. The City has the option of borrowing the reserve requirement as part of the
total loan amount, or can fund it over a 5-year period through rates.

The revenue bond coverage factor can require higher service rates than would otherwise be
necessary, in order to meet the target. However, the scope of the coverage test is very specific, as
defined in the bond resolution, and generally limited. For example, the requirement only
considers operating expenses (capital outlays are not counted) and only includes revenue bond
debt service or other debt issued on par with the revenue bonds (thus other loans or obligations
would generally be excluded from or subordinate to the test).
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The City’s revenue bond ordinances define the “Waterworks Utility” to include both the water
and sewer utilities, thus legally making debt service and the coverage requirement the joint
responsibility of the two utilities. However, in evaluating revenue sufficiencies, each utility
should be responsible for meeting all requirements applicable to bonds sold for that particular
utility’s behalf.

9.1.1 Utility Resources

The beginning operating fund (working capital) balance for January 1, 2001, is estimated to be $775,353.
A reasonable allowance for working capital would be roughly 30 days of operating expenses, or $89,560
using the 2001 budget. Reserves above 60 days of operating expenses, $179,119, are assumed in the
analysis to be available to support construction projects.

The cash in the Bond Reserve is restricted and is typically only available for payment towards the year-
end payment of the bond. In accordance with the reserve requirement delineated by the 2000 Bond
Resolution, the Bond Reserve Fund balance is assumed to be $144,916. The reserve requirement for the
1997 Bonds is $342,670. However, currently, the 1997 Bonds are being paid by the water utility. We
have recommended to the City that the sewer utility gradually assume 100 percent proportional share of
the debt service, phased-in over a 4-year period beginning in 2003.

9.1.2 General Facility Charges

General Facility Charges (GFC) are a source of revenue that the City uses to support its capital needs.
Also known as capital connection charges, GFCs are authorized by the Washington Revised Code
35.92.025. General Facility Charges are imposed on new customers connecting to the sewer system as a
condition of service, in addition to any actual cost incurred to physically connect or install a meter. The
underlying premise of a GFC is to require growth to pay for all sewer system capital costs that have been
or will be incurred on their behalf to provide service capacity (i.e., require growth to pay for growth).

General Facility Charges serve two basic functions: 1) to provide a revenue source to pay for capital
projects, and 2) to recover an equitable level of investment in the system from new customers. Absent
such charges, existing customers would be required to bear the burden of all capital costs, including
capacity-related costs, through rates. Consequently, new customers would receive the benefit of sewer
availability, without themselves paying for available capacity. In addition, the current customers’ net
investment in the utility would be diluted by the addition of new customers absent a GFC. This dilution
would, in effect, be a subsidy to new customers.

Excluding installation expenses, the cost of the system to be recovered through GFCs can be defined in
two parts:

o The cost of existing facilities of general benefit, such as mains, pump stations, treatment facilities,
etc. Additionally, Washington State law allows collection of up to 10 years of simple interest on
system assets based on the interest cost during the year of construction. These original costs are
net of donated facilities, including grants, developer contributions, and ULIDs. This is a
conservative approach in light of the recent court case, Landmark Development v. City of Roy,
which suggests that a City is not required to deduct the value of grants and donations to the
system. Cities have the option of not deducting these values whereas special sewer and water
districts must deduct these values.
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e The cost of future capital facilities. Statutes do not restrict the City from including future projects
within the GFC basis. Again, however, projects funded by developers or special districts may not
be included in this calculation. Because borrowing will be required to fund the City’s proposed
CIP, rates must be adequate to pay annual debt service as well as meet existing and future
coverage requirements. This coverage requirement is a rate revenue test and excludes use of
existing fund reserves or GFC revenues, even though the City plans to use the latter to pay a
portion of its annual debt service.

The City plans to build the new sewer treatment plant in a 1-step process. They will seek assisted funding
to limit the rate impact on their constituents. Consequently, we have calculated the appropriate General
Facility Charge for both a base scenario (revenue bond financed) and a grant-supported funding approach.
The same methodology applied to generate the 1999 GFC update, as approved by the City Attorney and
City Council at that time, and was used to generate the updated GFC.

General Facility Charges are intended to reflect a proportional share of the sewer system’s costs, and
therefore shall be applied based on potential demand as reflected by meter size.

Table 9-1 (see page 9-8) displays the mathematical methodology for the General Facility Charge
calculation. The “buy-in” portion of the GFC is comprised of the applicable portion of the existing
facilities, along with 10 years of accumulated simple interest at 4.75 percent, the 1991 interest rate for
High Grade Municipal Bonds. RCW 35.92.025 allows for the inclusion of “interest charges applied from
the date of construction of the water or sewer system until the connection, or for a period not to exceed
ten years, at a rate commensurate with the rate of interest applicable to the city or town at the time of
construction or major rehabilitation of the water or sewer system, or at the time of installation of the water
or sewer lines to which the property owner is seeking to connect, but not to exceed ten percent per year.”
The capacity increasing portion is summarized in the cost of the planned future facilities. Summing
existing and future facility costs, a GFC per meter flow equivalent is calculated by dividing the sum by
the total system Equivalent Residential Unit (ERU) capacity.

Three components make up the cost of facilities allocable to both current and future customers. First, we
have included the principal, $3,838,000, of the 1991 sewer bond net of refunding for treatment plant
upgrades along with ten years of simple interest. Also included is the principal, $2,880,000, of the 2000
revenue bonds sold to finance the acquisition of the land where the new treatment plant will be located.
The City of Duvall’s sewer utility operates on a cash basis and consequently has no record of existing
assets. The principal balance on outstanding debt there by serves as a conservative estimate of total
system cost. It is assumed that the City will use GFC receipts to pay debt service.

Future capital projects that will be constructed to provide additional capacity are allocated solely to
growth. "We have been conservative in assigning future costs by only including the present value of those
projects, rather than escalating costs relative to capital cost inflation.

City of Duvall 555-3240-001
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Table 9-1. City of Duvall Sewer Rate Analysis Base Scenario

Amount

Cost of Existing Facilities
Utility Plant-In-Service®
» Pius: Construction Work in Progress®

e Less: Contributions In-Aid-Of Construction

$3,838,000.00
2,880,000.00

Net Utility Plant

¢ Plus: Accumulated Interest on Noncontributed Piant®

$6,718,000.00
1,821,597.00

Net Aliocable Existing Sewer Plant-In-Service Cost of Capital:

$8,539,597.00

Cost of Future Facilities/improvements

Cost of Planned Future Facilities for New Capacity®

$7,688,400.00

Cost of Planned Future Facilities and Nongrowth Improvements® 10,166,200.00

Total: $17,854,600.00

Total Allocable Costs

Total Allocable Existing Plant and Future Noncapacity Improvements $18,705,797.00

Total Future Capacity Increasing Facilities Costs 7,688,400.00

Total Allocable Costs: $26,394,197.00

Capacity Analysis in Equivalent Residential Units (ERUs)

Current System Capacity — ERUs' $1,058.00
Increase in Capacity with improvements — ERUs 3,342.00
Total Estimated ERU Capacity with Improvements at 100 Percent Capacity: $5,300.00
Calculation of General Facilities Charge
(Existing Plant + Noncapacity Future Costs) / Total Capacity + $5,829.93
{Future Capacity Costs / Growth)®
General Facility Charge Less R&R of Mains: $5,048.80

1991 Sewer Bond net of refunding for treatment plant upgrade.

Bond issue of land acquisition for new sewer treatment plant,

Ten years of simple interest of utility plant-in-service at 4,75 percent.

Portion of new treatment piant to increase system capacity and thus aliocable solely to growth,
Portion of CDP for upgrading of existing system—aliocable to current and future customers.
Per Parametrix email March 7, 2001.

Existing facilities plus nongrowth capital projects are divided by the tota! number of system ERUs, thus sharing expense proportionally among
current and future customers ($18,705,797 /5,300 = §3,529). Growth related capital is necessary to serve growth only, and thus the sole
responsibility of growth ($7,688,400/ 3,342 — $2,301 per ERU).

555-3240-001
October 2001
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Finally, we have allocated non-growth related future capital projects to current and future customers as a
shared cost. In fact, the non-escalated costs of main repair and replacement over a 25-year period, as
established in the CIP, are included in the GFC calculation above. The Plan calls for $165,600 per year in
annual main upgrades, totaling $3,974,400 and comprising $781 of the total GFC. Repair and
replacement of mains is generally paid for through rates. Also given the fact that the magnitude and
timing of pipe replacement is somewhat uncertain, we have calculated an alternative charge that excludes
main replacing, resulting in a GFC of $5,049 per meter equivalent. If the City does decide to collect the
repair and replacement portion of the GFC, we recommend that those funds be set aside in order to
finance these main replacement projects. Finally, revisions imposed by the Governmental Accounting
Standards Board, under GASB 34, require cities to account for depreciation. If the City of Duvall, in
accordance with GASB 34, begins to collect replacement funding through rates, the City will be required
to remove replacement projects from the GFC calculation at that time.

If the City is able to secure grant funding, the GFC will necessarily decrease. Donated or contributed
capital is removed from the total cost of the system. The donated portion of the system facilities places
no burden on the utility or its ratepayers to provide available capacity, and consequently should not be a
reimbursable cost of new customers. Scenario 2, provided in Table 9-2, assumes that the City will receive
$5,000,000 in grant funding. '

Table 9-2. General Facility Charge Assuming Grant Funding
of $5 Million Calculation Summary

Amount
Cost of Existing Facilities
Utility Plant-In-Service® $3,838,000.00
« Plus: Construction Work In Progress® 2,880,000.00
» Less: Contributions In-Aid-Of Construction -
Net Utility Plant $6,718,000.00
e Plus: Accumulated interest on Noncontributed Plant® 1,821,597.00
Net Aliocable Existing Sewer Plant-In-Service Cost of Capital: $8,539,597.00
Cost of Future Facilities/Improvements
Cost of Planned Future Facilities for New Capacityd $2,688,400.00
Cost of Planned Future Facilities and Nongrowth Improvements® 10,166,200.00
Total: $12,854,600.00
City of Duvali 555-3240-001
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Table 9-2. General Facility Charge Assuming Grant Funding
of $5 Million Calculation Summary (Continued)

Amount
Total Aliocable Costs
Total Allocable Existing Plant and Future Noncapacity Improvements $18,705,797.00
Total Future Capacity Increasing Facilities Costs 2,688,400.00
Total Allocable Costs: $21,394,197.00
Capacity Analysis in Equivalent Residential Units (ERUs)
Current System Capacity — ERUs' ‘ $1,058.00
Increase in Capacity with improvements — ERUs 3,342.00
Total Estimated ERU Capacity with Improvements at 100 Percent Capacity: $5,300.00
Calculation of Generai Facilities Charge
(Existing Plant + Noncapacity Future Costs) / Total Capacity + (Future Capacity $4,333.82
Costs / Growth)®
General Facility Charge Less R&R of Mains: $3,552.69

1991 Sewer Bond net of refunding for treatment plant upgrade.
Band issue of land acquisition far new sewer treatment piant.
Ten years of simple interest of utility plant-in-service at 4,75 percent.

Partion of new treatment plant to increase system capacity and thus allocable solely to growth. Assumes $5,000,000 loan decreasing capacity
related costs fram $7,688,400.

Portion of CIP for upgrading of existing system—allocable to current and future customers.
Per Parametrix email March 7, 2001.

Existing facilities plus nangrowth capital projects are divided by the total number of system ERUs, thus sharing expense proportionally amang
current and future customers ($18,705,797 { 5,300 = $3,529). Growth related capital is necessary to serve growth only, and thus the sole
responsibility of growth (32,688,400 / 3,342 ~ $804 per ERU).

9.2 PROJECTIONS OF FINANCIAL PERFORMANCE

The projections of financial performance are based on the City’s existing financial condition and
estimated impacts of recommended improvements and programs.

9.21 Current Expenses and Revenues

Current revenues and expenses are taken from the projected 2001 budget, as provided by the City, and
estimated capital costs, as provided by Parametrix.

City of Duvall 555-3240-00!
Wastewater Facility Plan 9-1¢ October 2041



Based on current budget (operating and capital expenditures, as well as debt service coverage), the City
faces a projected revenue deficiency of $300,686 in 2001. Approximately $350,000 was allocated from
fund reserves for construction of the outfall. The project was complete as planned in the Summer
of 2001. The following two key assumptions are built into the analysis (see Table 9-3):

e Assumption 1

The Legacy Ridge pump station, elements of the infiliration and inflow program (flow
monitoring, smoke testing, and video inspection), and the outfall will be paid for out of existing
fund balances.

e Assumption 2

The 2001 deficiency does not reflect the recommendation that the sewer utility pay an increasing
portion of sewer system—related debt service, currently paid by water rate revenues, beginning in
2003. The share would increase incrementally over a 4-year period, at which time sewer system
related debt service would become the sole responsibility of the sewer utility. ‘

Table 9-3. 2001 Operating Summary

Description Cash Flow Caverage

Expenses
Cash Operating Expenses® $919,276.00 $919,276.00
Revenue Bonds (hew and existing) 144,916.00 144,916.00
Revenue Bond Coverage Requirement - 36,229.00
Other Debt Service - -
Additions to R&R Reserve - -
Machinery and Equipment 25,450.00 -

Additional Rate Funding for Capital
Improvement Projects

Additions to Meet Minimum Operating Reserve

Total Expenses:

$1,089,642.00

$1,100,421.00

Revenues
Sewer Charges $ 740,000.00 $ 740,000.00
General Facility Charges” 144,916.00 -
Side Sewer Connections 35,000.00 35,000.00
Inspection Fees 2,000.00 2,000.00
Miscellaneous 500.00 500.00
Sewer Recovery Contract - -
interfund Transfers - -
interest Eamings® 26,771.00 46,687.00
Total Revenue; $949,187.00 $824,187.00

City of Duvall 555-3240-001
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Table 9-3. 2001 Operating Summary (Continued)

Description Cash Fiow Coverage
Cash Flow ($140,455.00) ($276,234.00)
Additional Coverage/Capital Expense (135,779.00) -
Additional Taxes with Rate Increase (24,452.00) (24,452.00)
Net Cash Flow: ($300,686.00) (3300,686.00)

Per Dwight Miller, Parametrix, 535 50 35 00 Repair and Replacement — $25,000 for R&R under O&M and $350,000 for outfall as capital —
March 27, 2001.

b GFCs not available to fund operations, GFC revenues are restricted {o paying debt service only.

Bond resolution allows for inclusion of interest from the Bond Fund; interest from other semi-restricted funds is also used fo meet bond test.
9.2.2 Existing Revenue Bonds

Table 94 is a summary of the sewer utility’s outstanding revenue bond debt.

Table 9-4. Outstanding Revenue Bond Debt

Issued Maturity Debt Outstanding
1997 2011 $3,963,436.00
2000 2020 5,459,697.00

Total: $9,423,133.00

The sewer utility has no other outstanding debt.
9.23 Forecast Assumptions

The 2001 Budget is used as the basis for projecting future utility operation and maintenance expenses. A
number of forecast assumptions are used in the analysis including:

¢  Growth escalation is assumed to be 100 equivalent residential units per year.
*  General Cost Inflation — 3.00 percent.

¢ Labor Cost Inflation — 3.50 percent.

¢ Construction Cost Inflation — 3.50 percent.

¢ Fund Eamings —~ 4.50 percent.

e Additional O&M expense related to the new treatment facility and growth are shown in Table 9-5
(see page 9-13). ‘

¢ Bond reserve requirements, when applicable, are assumed to be one year’s debt service at level
annual payments.

City of Duvall 355-3240-001
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9.2.4 Revenue Projection Model

We have evaluated two separate scenarios to assess the ability of the City to finance the proposed CIP.
Scenario One assumes that the City will receive funding both in the form of a grant and an SRF loan to
help finance the new treatment plant. Scenario Two assumes the City does not receive outside assistance,
and rather relies on the sale of revenue bonds.

Currently, the sewer utility is paying the debt service for the 2000 Revenue Bond Issue only. However,
we have recommended that the utility accept responsibility for the 1997 Bond Issue, as well. In both
scenarios, we have assumed, beginning in 2003, debt service will be phased in at 25 percent increments
per year, culminating in 2006 with the sewer utility paying all of the 1997 Bond annual debt service.

9.2.4.1 Scenario One — Grant/SFR Financing Scheme

Scenario One assumes the City would receive $5,000,000 in the form of a State Revolving Fund (SRF)
grant as well as a 1.5 percent low interest loan. The Washington Pollution Control SRF offers such loans
with no additional coverage requirement, as imposed with revenue bonds. If the City were able to secure
financial assistance, rates are projected to stabilize by 2006 at $79.17 per residential unit, as shown in
Table 9-6 (see page 9-15).

-9.2.4.2 Scenario Two ~ Revenue Bonds

The City has also considered financing the construction of its new sewer treatment plant through the sale
of revenue bonds. Currently, the City has two revenue bond issues outstanding. Revenue bonds impose
higher interest rates on the borrower and impose additional coverage requirements, as delineated in the
bond resolution.

If the City were to issue new revenue bonds, rates would plateau at $129.55 by 2006, as shown in
Table 9-7 (see page 9-17).

Unlike Scenario One, which assumes there is no additional coverage requirement, Scenario Two rate
increases are driven by bond coverage requirement.

Both scenarios are contingent upon growth occurring at the rate projected by the City. GFC revenues are
assumed to pay a portion of annual debt service. If, however, growth occurs at a rate slower than
projected, the City will be compelled to raise rates to meet resulting revenue deficiencies.

City of Duvall 555-3240-001
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